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Tex.,  221 ;  Sabine  River,  Tex.,  Nechos  River,  Tex.,  222;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  examination,  223. 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers— 

Socuriug  mouth  of  Bayou  Plaquemine,  lia.,  from  further  caving,  223;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation  in  Mississippi  River 
below  New  Orleans,  La.,  224. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Fintrance  to  Galveston  Harbor,  Tex.,  224;  ship  channel  in  Galveston  Bay,  Tex.,  225; 
Trinity  River,  Tex,,  226;  Cedar  Bayou,  Tex.,  Butfalo  Bayou,  Tex,,  harbor  at  Bra- 
zos Santiago,  To^.,  227;  examinations  aud  survey,  228. 
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WESTERN  RIVERS. 

Is  THR.  CHARGE  OF  CaPT.  J.  H.  WiLLARD,  CORPS  OF  EnGINKKPvS — 

Red  River,  La.  awl  Ark.,  229;  Red  Rjver  above  Fulton,  Ark.,  230;  Onnoliita  and 
Hlack  rivers.  Ark.  and  La.,  231 ;  Bayou  I^'Arbonne,  La.,  Bayou  Bnrtholouiew,  La. 
and  Ark.,  23z;  Bayou  Boenf,  La.,  Tensas  River  and  Bayou  Ma<fou,  La.,  233;  bayous 
Bondeway  aud  Vidal,  La.,  Big  Black  River,  Miss.,  231:  Yazoo  River,  Mift.s.,'235; 
Tchula  Lake^Miss.,  Tnllahatehee  River,  Miss.,  236;  Steele  Bayou  and  Wa8lnn<!:tou 
Bayou,  Miss.,  237;  Big  Sunflower  River,  Miss.,  Big  Hatche©  River,  Tenn.,  238: 
Forked  JJeer  River,  Tenu.,  water-gauges  on  MissisKi]>pi  River  and  its  principal 
tribufaries,  239;  survey  o^'  Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex.., 
and  Shreveport,  La.,  240. 

In  the  chargk  of  Capt.  H.  S.  Taber.  Corps  of  Exg inkers— 

Removing  obstructions  in  Arkansas  River,  Arkansas  River,  241;  Fourclie  Lo  Fevro 
River,  Ark.,  Petit  Jean  River,  Ark.,  243;  White  River,  Ark.,  Cache  River,  Ark.,  244 ; 
Little  Red  River  Ark.,  Black  River,  Ark.  and  Mo.,  215;  Black  River,  Mo.,  St. 
Francis  River,  Ark.,  246;  St.  Fraucis  River,  Mo.,  Little  River,  Mo.,  examination 
and  survey,  247. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  248;  Mississippi  River  between 
the  Ohio  and  Illinois  rivers,  249;  harbor  at  St.  Louis,  Mo.,  250;  Gasconatle  River, 
Mo.,  Osage  River,  Mo.,  251;  Kaskaskia  River,  III.,  252. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  Mississip])i 
River  between  Des  Moines  Rapids  and  mouth  of  Illinois  River,  253;  Des  Moines 
Rapids,  Mississippi  River,  254;  operating  and  care  of  Des  Moines  Rapids  Canal 
and  Dry  Dock,  Mississippi  River  between  Minneapolis  and  Des  Moines  Rai)ids, 
255. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  256:  reservoirs  at  head  waters 
of  Mississippi  River,  257;  Chippewa  River,  including  Yellow  Bnnks.  Wis  , 
258;  St.  Croix  River,  Wis.  aud  Minn.,  259;  Minnesota  River,  Minn.,  260;  Rcil 
River  of  the  North,.  Minn,  and  N.  Dak.,  gauging  Mississippi  River  at  or  near 
St.  Paul,  Minn.,  261 ;  examination  aud  survey,  262. 

In  the  charge  of  Capt.  Chas.  F.  Powell,  Corps  of  Engineers— 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  263^  Yellow- 
stone River)  Mont,  and  N.  Dak.,  264;  examination,  265. 

In  the  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers— 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals,  Ala.,  26G; 
Hiawassee  River,  Toim.,  267;  French  Broad  River,  Tenn.,  268;  Clinch  River,  Tenn., 
269;  Cumberland  River,  Tenn.  and  Ky.,270;  Caney  Fork  River,  Tenn.,  272;  South 
Fork  of  Cumberland  River,  Ky.,  273. 

In  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  ENOiNKEns— 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala., 
273;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  275. 

In  the  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers— 

Ohio  River,  275;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  277;  movable  dam  in  Ohio  River  below  mouth  of  Beaver 
River,  Pa.,  Monongahela  River,  W.  Va.  and  Pa.,  278;  operating  and  care  of  locks 
and  dams  Nos.  8  and  9,  Monongahela  River,  purchase  of  lock  and  dam  No.  7.  Mo- 
nongahela River,  purchase  of  lock  and  dam  No.  6,  Monongahela  River,  Cheat 
River,  \y.  Va.,  279;  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River, 
Pa.,  280;  ice  harbor  at  mouth  of  Muskingum  River,  Ohio,  operating  and  care  of 
ice  harbor  lock  at  mouth  of  Muskingiim  River,  Ohio,  MusKingum  River,  Ohio, 
281;  operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  282. 
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In  the  charge  of  Lieut.  Col,  G.  J.  Lydeckeu,  Corps  of  Engineers — 

Falls  of  the  Ohio  Rivor,  Louisville,  Ky.,  Indiana  Chute,  Falls  of  tho  Ohio  River,  283; 
operating  and  care  of  Louisville  and  Portland  Canal,  K  v.,  Wabash  River,  lud.  and 
in.,  284;  White  River,  Ind.,  285. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  op  Engineers — 

Great  Kanawha  River,  W.  Va.,  286;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  V^a..  Elk  River,  W.  Va.,  287;  Gaulev  River,  \V,  Va.,288;  New 
River,  Va.  and  W-.  Va.,  2«9.  "  • 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Tradewater  River,  Ky.,  operating  and  keeping  in  repair  locks  and  dams  on  Green  and 
Barren  rivers,  Ky.,  290;  Rough  River,  Ky.,  Kentucky  River,  Ky.,  291;  operating 
and  keeping  in  repair  locks  and  dams  on  Kentucky  River,  Ky.,  Licking  River^ 
Ky.,  between  Farmers  and  West  Liberty,  292;  Big  Sandy  River,  W.  Va.  and  Ky.. 
Levisa  Fork,  Big  Sandy  River,  Ky.,  293;  Tug  Fork,  Bi^  Sandy  River,  W.  Va.  and 
Ky.,  Guyandotte  River,  W.  Va.,  294;  Little  Kanawha  River,  W.  Va.,  operating  and 
keeping  in  repair  the  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  Buckhannon 
River,  W.  Va.,  295. 

LAKE  HARBORS  AND  RIVERS. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers — 

Harbor  at  Grand  Mara  is,  Minn.,  harbor  at  Agate  Bay,  Minn.,  296;  harbor  at  Du 
luth,  Minn.,  297;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  298;  Min- 
nesota Point,  at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  harbor  at  Ontonagon, 
Mich.,  299;  Ea^le  Harbor,  Mich.,  harbor  at  Marquette,  Mich.,  300;  harbor  of  refuge 
at  Grand  Marais,  Mich.,  301;  examination  and  survey,  302. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers— 

Portage  Lake  and  Lake  Su2)erior  canals,  across  Keweenaw  Point,  Mich.,  302;  Man- 
istique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  303;  Menominee  Harbor,  Mich, 
and  Wis.,  Menominee  River,  Mich,  and  Wis.,  304;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor,  Wis.,  305;  Green  Bay  Harbor,  Wis.,  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  Canal,  Wis.,  306;  Ahnapee  Harbor,  Wis.,  307;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  308;  Manitowoc  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  309;  Port  Washington  Harbor,  Wis.,  310;  harbor  of  refuge  at  Mil- 
waukee Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  311;  Riicine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  312;  Waukegan  Harbor,  111.,  313;  Fox  River,  Wis.,.  314;  operating 
and  care  of  locks  and  dams  on  Fox  River,  Wis.,  315. 

In  THE  CHARGE  OF  CaPT.  W.  L.  MARSHALL,  CORFS  OF  ENGINEERS— 

Chicago  Harbor,  111.,  315;  Calumet  Harbor,  111.,  316:  Calumet  River,  111.  and  Ind., 
317;  Illinois  River,  111.,  318;  operating  and  care  of  Lagrange  Lock  and  Dam,  Illi- 
nois River,  111.,  319 ;  Illinois  and  Mississippi  Canal,  320. 

In  the  charge  of  Maj.  William  Ludlow,  Corps  of  Engineehs— 

Petoskey  Harbor,  Mich.,  321;  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich., 
Frankfort  Harbor,  Mich.,  322;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee 
Harbor,  Mich.,  323;  Ludington  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  324; 
White  River  Harbor,  Mich.,  Muskegon  Harbor,  Mich.,  325;  Grand  Haven  Harbor, 
Mich.,  326;  Holland  Harbor,  Mich.,  327;  Saugatuck  Harbor,  Mich.,  South  Haven 
Harbor,  Mich.,  328;  St.  Joseph  Harbor,  Mich.,  329;  St.  Joseph  River,  Mich.,  Michi- 
gan City  Harbor,  Ind.,  330;  examination  and  survey,  331. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers — 

St.  Marys  River,  Mich.,  331;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich., 
332;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St.  Marys  River, 
Mich.,  333;  harbor  at  Cheboygan,  Mich.,  334;  harbor  at  Thunder  Bay,  Mich., 
Thunder  Bay  River,  Mich.,  335;  harbor  at  Au  Sable,  Mich.,  Saginaw  River,  Mich., 
336;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  337;  Black  River  at 
Port  Huron,  Mich.,  mouth  of  Black  River,  Mich.,  339;  St.  Clair  Flats  Canal,  Mich., 
340;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Clinton  River,  Mich.,  341 ; 
Grosse  Pointe  Channel,  Mich.,  .S42;  Rouge  River,  Mich.,  Detroit  River,  Mich.,  343; 
removing  sunken  vessels  or  craft  obstrucTtiug  or  endangering  navigation,  344. 
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In  the  charge  of  Lieut.  Col.  Jarrd  A.  Smith,  Corps  of  Engineers — 

Moiiroo  Harbor,  Mich.,  344;  Toledo' Harbor,  Ohio,  345;  Port  Clinton  Harbor,  Ohio, 
Sandusky  City  Harbor,  Ohio,  346;  Sandusky  River,  Ohio,  Hnron  Harbor,  Ohio, 
347;  Vermillion  Harbor,  Ohio,  348;  Black  River  Harbor,  Ohio,  Cleveland  Harbor, 
Ohio,  349;  Fairport  Harbor,  Ohio.  350;  Ashtabula  Harbor,  Ohio,  351;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and 
surveys,  352. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 

Erie  Harbor,  Pa.,  852;  preservation  and  protection  of  peninsula  at  Presque  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  Y.,  353;  Buffalo  Harbor,  N.  Y.,  354;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  355 ;  Olcott  Harbor, 
N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  356;  examination  and  survey,  357. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  357;  Pultneyville  Harbor,  N.  Y.,  harbor  at  Great  Sodus  Bay, 
-N.Y.,358;  harbor  at  Little  Sodus  Bav,  N.  Y.,359;  Oswego  Harbor,  N.  Y.,  360;  bar- 
bor  at  Sacketts  Harbor,  N.  Y.,  361 .       * 

In  the  charge  of  Ma.t.  M.  B.  Adams,  Corps  of  Engineers— 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  Kiver,  N.  Y.,  Og«- 
densburg  Harbor,  N.Y.,  362;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  Y., 
Great  Cnazy  River,  N.  Y.,  breakwater  at  Goitlon  Landing,  Lake  Champlain,  Vt., 
363;  Plattsbur^  Harbor,  N.  Y.,  Burlinirton  Harbor,  Vt.,  364;  Otter  Creek,  Vt., 
Ticouderoga  River,  N.  Y.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  365, 

.     PACIFIC  COAST. 

In  the  charge  of  Col.  G.  H.  Menbell,  Corps  of  Engineers — 

Oakland  Harbor,  Cal.,  3^5. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

Napa  River,  Cal.,  Redwood  Creek,  CaL,  367 ;  San  Luis  Obispo  Harbor,  Cal.,  Wilming- 
ton Harbor,  Cal.,  368;  San  Diego  Harbor,  Cal.,  369;  examination,  370. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers—  ^ 

San  Joaquin  River,  Cal.,  370;  Mokelumne  River.  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  372;  Petal nma  Creek,  Cal.>  Humboldt  Harbor  and  Bay,  Cal.,  373. 

In  the  cilarge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers— 

Coqnille  River,  Oregon,  375;  entrance  and  harbor  at  Coos  Bay,  Oregon,  376;  Umpqna 
River,  Oregon,  377;  mouth  of  Siuslaw  River,  Oregon,  harbor  at  Yaqnina  Bay, 
Oregon,  378;  Tillamook  Bay  and  Bar,  Oregon,  379;  entrance  to  Nehalem  Bay, . 
Oregon,  Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  380;  Columbia 
River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  381; 
Chehalis  River,  Wash.,  3^  Skagit,  Stillagnamish,  Nooksack,  Snohomish,  and 
Snoqualmie  rivers,  Wash.,  383;  examinations  and  sur\'eys,  384. 

In  the  charge  of  Maj.  Thomas  H.  Handrury,  Corps  of  Engineers— 

Moutb  of  Columbia  River,  Oregon  and  Wash.,  386;  construction  of  canal  at  theCas- 
cadeo»  Columbia  River,  Oregon,  388;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  389;  Williamette  River  above  Portland,  Oregon,  391;  Cowlitz 
River,  Wash.,  392;  Youngs  and  Klaskuine  rivers,  Oregon,  gauging  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  examinations  and  surveys,  393. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 395 

^  MISSISSIPPI  RIVER  COMMISSION 396 

MISSOURI  RIVER  COMMISSION 397 

HARBOR  LINES .^. 397 
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Five  Mile  River  Harbor,  Conn.,  New  York  Harbor  and  its  acljacent  waters,  Ana<»ostla 
River  at  Washington,  D.  C,  398;  South  Branch  of  Elizabeth  River  at  navy-yard, 
Norfolk,  Va.,  San  Pedro^  Wilmington  Harbor,  Cal.,  San  Diego  Harbor  and  ad  jacent 
waters,  Caj.,  Olympia  Harbor,  Vancouver  Harbor,  and  Belllngham  Bay,  Waah., 
Willamette  River  at  Portland,  Oregon,  399. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  city  of  Snohomish,  Wash.,  across  Snohomish  River,  (2)  bridge  of  Val- 
ley Street  Railway  Company  across  Dnwamish  River,  in  section  29,  townsliip  24 
north,  range  4  east,  Washington,  (3)  bridge  of  Cherry  Island  Marsh  Company 
across  Brandy  wine  Creek  at  Wilmington,  Del.,  (4)  bridge  of  Clatsap  County, 
Oregon,  across  Walluski  River,  (5)  bridges  of  Snohomish,  Skykomish  and  Spokane 
Railway  and  Traugpoi-tation  Company  across  Snohomish  River,  in  section  32,  town- 
ship 29  north,  range  5  east,  Washington,  and  across  Ebey  Slough,  in  section  4, 
township  28  nortli,  range  5  east,  Washington,  400;  (6)  bridge  of  Litchfield,  Oar- 
rollton  and  Western  Railroad  Company  across  Illinois  River  between  Columbiana 
and  Kampsville,  111.,  (7)  bridge  of  Nashville,  Chattanooga  and  St.  Louis  Railway 
Company  across  Tennessee  River  .at  Johiisonville,  Tenu.,  (8)  bridge  of  Lewis 
County, '^  Washington,  across  Cowlitz  River  at  Toledo,  (9)  bridge  of  Navesink 
Railroad  Company  across  Shrewsbury  River  at  Highland  Beach,  N.  J.,  (10)  Inidgo 
of  Delaware  Railroad  Company  across  Chwstiana  River,  Newcastle  County,  Del., 

.  401 ;  (11)  bridge  of  Limestone  Connty,  Ala.,  across  Elk  River  at  Elk  River  Mills,  (12) 
bridge  of  board  of  park  commissioners  of  Boston,  Mass.,  across  navigable  water- 
way between  Boston  and  Castle  Island,  (13)  bridge  of  Orogonian  Railroad-  Conj- 
pany  across  Yamhill  River,  near  Lafayette,  Oregon,  (14)  bridge  of  Ocean  Springs 
Bridge  Company  across  main  channerof  Fort  Bayou  at  Ocean  Springs,  Miss.,  (15) 
bridge  of  Lake  Shore  and  Michigan  Sonthcrn  Railway  Company  across  Huron 
River  at  Huron,  Ohio,  (16)  bridge  of  Milwaukee,  Lake  Shore  and  Western  Railway 
Company  across  Sheboygan  River  at  Slieboygan,  Wis.,  (17)  bridge  of  city  of  Al- 
bany, Oregon,  across  Willamette  River,  402;  (18)  bridge  of  Sonth  Twenty-second 
Street  Bridge  Company  across  Monongahela  River  at  IMttsbnrg,  Pa.,  (19)  bridge 
of  Superior  Bolt  Li nejind  Terminal  Railway  Company  across  St.  Louis  River,  Wis- 
consin and  Minnesota,  (20)  bridge  of  North  River  Bridge  Company  across  Hudson 
River  at  New  York  City,  (21)  bridge  of  Lake  Shore  and  Michigan  Southern  Rail- 
way Company  across  Sandusky  Buy,  Ohio,  (22)  bridge  of  Chicago,  Mihvaukee 
and  St.  PaulRailway  Company  across  Portage  Canal  near  Portage  City,  Wis., 
(23)  bridge  of  city  of  Oshkosh,*  Wis.,  across  Fox  River,  403:  (24)  bridge  of  city 
of  Manitowoc,  Wis.,  acro.s8  Manitowoc  River,  (25)  briiige  of  Wahkiakum 
County,  Wash.,  across  Alger  Slough,  (26)  bridge  of  Milwaukee,  Lake  Shore 
and  Western  Railway  Company  across  Wolf  River  at  New  Lonclon,  Wis.,  (27) 
bridge  of  Plymouth  and  Barnstable  counties,  Mass.,  across  Cohasset  Narrows 
between  towns  of  Wareham  and  Bonnie,  (28)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Chippewa  River  near  Red  Cedar,  Wis., 
(29)  bridge  of  Kenton  County  and  Campbell  County  Bridge  Company  across 
Licking  River  between  Newport  and  Covington,  Ky.,  (30)  bridge  of  Skagit 
Connty,  Wash.,  across  Swinomish  Slough,  404;  (31)  bridge  of  Washington  and 
Chesapeake  Beach  Railway  Company  across  Patuxent  River  at  Mount  Calvert,  Md., 
(32)  bridge  of  Washington  and  Arlington  Railway  Company  across  Potomac  River 
at  the  "Three  Sisters''  near  Washington,  D.  C,  (33)  bridge  of  Leavenworth  and 
Platte  County  Bridge  Company  across  Missouri  River  at  Leavenworth,  Kaus.,  (34) 
bridge  of  Warren  Connty,  Miss.,  across  Big  Black  River  at  Baldwin  Ferry,  (35) 
bridge  of  Sagadahoc  County,  Me.,  across  Atkins  Bay,  Koimebec  River  at  Phi])p8- 
burg,  (36)  bridge  of  Chehalis  County,  Wash.,  across  Chohalis  River  at  the  Elbow 
Riftfe,  405;  (37)  temporary  and  pennauent  bridges  of  New  York  Central  and  Hud- 
son River  Railroad  (Jompany  across  Harlem  River  at  New  York  City,  (38)  bridge  of 
Land  and  River  Improvement  Company  of  Everett  across  Snohomish  River  at  Ever- 
ett, Wash.,  (39)  bridge  of  city  of  Chicago,  111.,  across  West  Fork  of  South  Branch 
of  Chicago  River,  (40)  temporary  footbridge  of  Messrs.  Hugh  N.  Camp  and  D.  E. 
Seybel  across  Harlem  River  at  New  York  City,  (41)  temporary  bridge  of  city  of 
New  York  across  Harlem  River,  (42)  bridge  of  the  Macon,  Dnblin  and  Savannah 
Railroad  Company  across  Ocmulgeo. River  at  Macon,  Ga.,  406,  (43)  bridge  of  town 
ofMilbridge,  Me.,  across  Narragnagus  River,  (44)  bridge  of  United  Railroads  of 
Washington  across  South  Arm  of  Willapa  River,  Wash.,  (45)  bridge  of  city  of 
Boston,  Mass.,  across  Charles  River,  (46)  bridge  of  Jacksonville,  Tampa  and  Key 
West  Railway  Company  across  St.  Johns  River  at  Buffalo  Bluff,  Fla.,  (47)  bridge 
of  Galveston  County,  Tex.,  across  West  Bay,  (48)  bridge  of  Skagit  Connty,  Wash., 
across  Skagit  River  at  Mount  Vernon,  (49)  bridge  of  Cincinnati  and  Covington 
Rapid  Transit  Bridge  Company  across  Ohio  River  between  Covington^  Kyt,  and 
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Cincinnati,  Ohio,  (50)  bridge  of  St.  Paul,  Minneapolis  anil  Manitoba  Railway 
Company  across  ^iiolioniish  Rivor  near  Snohomish  City,  Wash.,  407;  (51)  bridge 
of  Allegneuy  Bridge  Company  across  Allegheny  River  at  Pittsburg,  Pa.,  (52) 
bridge  of  Whatcon»  County,  Wash.,  across  Noolisack  River  at  Ferudale,  (53)  bridge 
of  Whatcom  County,  Wash.,  across  Nooksack  River  at  Lynden,  (54)  bridge  of  Al- 
bemarle and  Raleigh  Railroad  Company  across  Tar  River  at  Tarboro,  n!  C,  (55) 
bridge  of  Kanawha  and  Michigan  Railway  Company  across  Gauley  River,  Fayette 
County,  W,  Va.,  (56)  bridge  of  Boston  Bridge  Company  across  Xonghiogheny 
River  at  Boston,  Psk,  (57)  bridge  of  Chehalis  County,  Wash.,  across  South  Ba^*, 
Elk  River,  between  Bay  City  and  Laidlaw,  408;  (58)  bridge  of  Washington,  Al- 
exaudria  and  Mount  V<Tnon  Electric  Railway  Company  across  Hunting  Creek  at 
Alexandria,  Va.,  (59)  bridges  of  Brazoria  Couuty,  Tex.,  across  Bastrop  Bayou 
and  Chocolate  Bayou,  (60)  bridges  of  city  of  Portland,  Oregon,  a^^ross  Willamette 
River,  (61)  bridge  of  Chicago,  Peoria  and  Saint  Louis  Railway  Company  across 
Illinois  River  nt  Havana,  111.,  (62)  bridge  of  Chicago  and  Northwestern  Railway 
Company  across  Fox  River  and  Oovemmcnt  Canal  at  De  Pore,  Wis.,  409;  (63) 
bridge  of  Relief  Bridge  Company  across  Allegheny  River  at  Oil  City,  Pa.,  (64) 
bridge  of  Kewannee,  Green  Bay  and  Western  Railroad  Company  across  Kewaunee 
River  at  Kewaunee,  Wis.,  (65)  bridge  of  city  of  Napa.,  Cal.,  acfoss  Napa  River, 
(60)  bridge  of  city  of  Milwaukee,  Wis.,  across  Kinnickinnic  River,  proposed 
bridge  of  city  of  Duluth,  Minn.^  across  canal  at  entrance  of  Dnluth  Harbor,  410. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

y'l)  County  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  (2)  Society  Hill  and 
Marlborough  Bridge  Company's '  bridge  across  Great  Pedee  River  near  Society 
Hill,  S.  C,  (3)  bridge  across  St.  Joseph  River,  Mich.,  near  its  month,  (4)  bridge 
across  Tulls  Creek  at  Tulls,  N.  C,   (5)  highway  bridge  across  Casper  River,  Ky., 

.  near  its  month,  (6)  drawbridge  across  Newtown  Creek  at  Brooklyn,  N.  Y.,  411; 

^(7)  highAvay  bridge  across  Chippewa  River  at  Durand,  W^is.,   (8)  bridge  across 

Coopers  Creek  at  Camden,  N.  J.,  (9)  railroad  bridge  across  Conmiencement  Bf\y  at 

Tacoma,  Wash.,    (10)  railroad  bridge  across  Buffalo  Bayou  at  Houston,  Tex.,    (11) 

highway  bridge  across  Buffalo  Bayou  at  Houston,  Tex.Ji  412. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  W^ORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 413 

MISCELLANEOUS. 
WASHINGTON  AQUEDUCT. 

In  thk  charge  op  Likut.  Col.  Gfouge  H.  Elliot,  Corps  of  Engineers— 

Washington  Aqueduct,  413;  water  supply.  District  of  Columbia,  increasing  water   , 
supply  of  Washington,  D.  C,  416;  erection  of  fishways  at  Great  Falls,  417. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  thk  charge  of  Col.  O.  H.  Ernst,  Major,  Corps  of  Engineers 418 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Printing  and  distribntion  of  charts,  snrA^ey  of  St.  Marys  River  from  White  Fish  Bay 
to  DotouT  light-house,  419;  shoals  off  Pel^e  Spit  light-house  and  Littles  Point, 
Lake  Erie,  Waverly  Shoal,  Lake  Erie,  shoals  in  St.  Lawrence  River,  discharges 
of  Niagara  River,  survey  of  lake  front  at  Chicago,  111.,  Black  Creek  Shoal,  Lake 
Ontario,  420;  estimates,  421;  water  levels,  422. 

CONSTRUCTION  AND  IMPROVEMENT   OF   ROADS  AND  BRIDGES   IN  YEL- 
LOWSTONE  NATIONAL  PARK. 

In  the  charge  of  Maj.  William  A.  Jones,  Corps  of  Engixeehs 422 

MILITARY  AND  OTHER  MAPS 423 
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RECONNAISSANCES  AND  EXPLORATIONS. 

Offickrs  on  duty  at  headquarters  of  milit-ary  departments,  operations  in  Depart- 
ment of  the  Missouri,  Department  of  the  Columbia,  Department  of  the  Platto^ ' 
Department  of  California;  424. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 425 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  425. 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS  OF  THE  CORPS 
OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892..  427 

FORTIFICATIONS,   ETC. 

APPENDIX  No.  1. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 
I*uoTKCTiON  of  8ite  of  Fort  Ningara,  N.  Y.,  453. 

APPENDIX  No.  2. 
REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Impkovemkxts.— Sea  wall  and  embankment  at  Davids  Island,  New  York  Harbor, 
457;  wa  wuUh  cm  (iovernoi-s  Island,  Now  York  Harbor,  461. 

APPENDIX  No.  3. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvkmexts. — Beach  protection  at  Fort  Monroe,  Va.,  465;  water  supply  at  Fort 
Monroe,  Va.,  467;  sewerage  sy8t<?m  at  Fort  Monrm^,  Va.,  468. 

APPENDIX  No.  4. 
REPORT  OF  MAJ.  J.  C.  MALLERY,  CORPS  OF  ENGINEERS. 
Repair  and  preservation  of  Fort  Marion,  St.  Augustine,  Fla.,  471. 

APPENDIX  No.  5. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.Y.,  473;  United  States  Engineer  School,  474;  Battalion  of 
Engineers,  475;  Engineer  depot,  479;  experiments,  481;  statement  of  funds,  481: 
new  appropriations,  483;  estimates,  481.  Appendixes:  A,  programme  of  study  and 
instruction  for  winter  season,  484;  B,  instruction  of  enlisted  men  in  mechanical 
trades,  487;  0,  programnie  of  study  and  .instruction  for  summer  season,  487;  D, 
tests  of  stone,  490;  E,  tests  of  wire  roi)ej  491. 
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RIVERS   AND   HARBORS,   ETC. 
APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

lMPROVEMENTS.~St.  Cioix,  River,  Me.,  494;  Liibec  Channel,  Me.,  495;  Moosabcc  Bar, 
Me.,  496;  Pleasant  River,  Me.,  498;  Narraguagns  River,  Me., 498;  breakwater  Ironi 
Mount  Desert  to  Porcupine  Island,  Me.,  500;  Bagadnce  River,  Me.,  502;  Penob- 
scot River,  Me.,  504;  Belfast  Harbor,  Me.,  507;  Camden  Harbor,  Mo.,  509;  Rock- 
S»rt  Harbor,  Me.,  510;  Rockland  Harbor,  Mo.,  oil;  Kennebec  River,  Me.,  513; 
arraseeket  River,  Me.,  516;  Portland  Harbor,  Mo.,  517;  channel  in  Back  Cove, 
Portland,  Mc.,  620;  Saco  River,  Me.,  521;  Kcnnebunk  River,  Me.,  524;  York  Har- 
bor, Me.,  526;  Portsmouth  Harbor,  N.  H.,  527;  Bellamy  River,  N.  H.,  528;  Cocheco 
River,  N.  H.,  529;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  531;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  533. 

Examinations  and  Surveys.— Penobscot  River,  Me.,  5S;  Kennebec  River,  Me., 
from  Waterville  to  steamboat  wharf  at  Augusta,  541. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — ^Newburvport  Harbor,  Mass.,  551;  Merrimao  River,  Mass.,  554; 
Powow  River,  Mass.,  556;  Ipswich  River,  Mass.,  557;  harbor  of  refuge,  Sandy  Bay, 
Capo  Ann,  Mass.,  558;  Gloucester  Harbor,  Mass.,  566;  Manchester  Harbor,  Mass., 
569;  Salem  Harbor,  Mass.,  570;  Lynn  Harbor,  Mass.,  572;  Winthrop  Harbor,  Mass., 
574;  Boston  Harbor,  Mass,  575;  Weymouth  River,  Mass.,  584;  Hingham  Harbor, 
Mass.,  585;  Scitu ate  Harbor,  Mass.,  58G;  Plymouth  Harbor,  Mass.,  588:  Welltleet 
Harbor,  Mass.,  591;  Provincetown  Harbor,  Mass.,  593;  Chatham  Harbor,  Mass., 
595. 

APPENDIX  C. 

REPORT  OF  CAFr.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyanuis,  Mass.,  598;  harbor  of  refuge  at 
Nantucket,  Mass.,  600;  Marthas  Vineyard,  inner  harbor  atGdgartown,  Mass.,  602: 
Vineyard  Haven  Harbor,  Mass.,  604;  Wareham  Harbor,  Mass.,  607;  New  Bedford 
Harbor,  Mass.,  609;  Westport  Harbor,  Mass.,  612;  TauntonRiver,  Mass.,  613;  Paw- 
tucket  River,  R.  I.,  616;  Providence  Kiver  and  Narragansett  Bay,  R.  I.,  618;  re- 
moval of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  621;  Greenwich  Bay,  R.  I., 
623;  cove  and  water  way  near  Coaster  Harbor  Island,  R.  I.,  624;  Newport  Har- 
bor, R.  I.,  625;  harbor  of  refuge  at  Point  Judith,  R.  I.,  628;  harbor  of  refuge  at 
Block  Island,  R.  I.,  630;  Pawcatuck  Rivor,  R.  I.  and  Conn.,  633;  harbor  of  refuge 
At  Stonington,  Conn.,  635;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  637. 

Examinations  and  Scrvkyb. — ^Menemsha  Bight,  Ma«s.,  &i2;  Canapitsit  Channel, 
Mass.,  between  the  islands  of  CutCyhunk  and  Nashawena,  645. 

APPENDIX  D. 

REPORT  OP  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvements. — ^Mystic  River,  Conn.,  650:  Thames  River,  Conn.,  652;  Connecti- 
cut River,  Mass.  and  Conn.,  656;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  664; 
Clinton  Harbor,  Conn.,  667;  New  Haven  Harbor,  Conn.,  668;  breakwaters  at  New 
Haven,  Conn.,  673;  Milford  Harbor,  Conn.,  677;  Housatonic  River,  Conn.,  680; 
Bridgeport  Harbor,  Conn.,  685;  Black  Rock  Harbor,  Conn.,  689;  Norwalk  Harbor, 
Conn.,  692:  harbor  at  Wilsons  Point,  Conn.,  695;  Five-Mile  River  Harbor,  Conn., 
697;  Stamford  Harbor,  Conn.,  699;  Port  Chester  Harbor,  N.  Y.,  702;  Larchmont 
Harbor,  N.  Y.,  704;  Echo  Harbor,  New  Rochelle,  N.  Y.,  706;  East  Chester  Creek, N. 
Y.,  708:  GreenportHarbor,N.  Y.,  711;  Port  Jefferson  Harbor,  N.Y., 713;  Huntington 
ilarbor,  N.  Y.,  717:  Glen  Cove  Harbor,  N.  Y.,  720;  Flushing  Bay,  N.  Y.,  722;  Patchogue 
River,  N.  Y.,  724;  Browns  Creek,  Sayville,  N.  Y.,  727. 

Harbor  Links.— Five-Mile  River  Harbor,  Conn.,  730. 
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APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Impuovkments.— Hudson  River,  N.  y.,  734;  liarhor  at  Saii^ertioa,  N.  Y.,  771;  harbor 
at  Rondoiit,  N.  Y..  773;  Wappiiiger  Creek,  N.  Y.,  7:H;  Harlem  River,  N.  Y.,  77H;  East 
River  and  Hell  Gate,  N.  v..  797;  Newtown  Creek,  N.  Y.,810;  Bntt^irniilk  Cliaun«^l, 
Now  York  Harbor,  814;  (iowanns  Hay,  Red  Hook,  Gowanns  Creek,  and  Bay  Ridj^o 
channels,  New  York  Harbor,  N.  Y.,  817;  New  York  Harbor,  N.  Y.,  824;  Raritau  Bay, 
N.  .).,833;  removing  sunken  vessels  or  craft  obstrncting  or  endangering  naviga- 
tion, 8.38  ' 

Examination  and  SruvEY.^For  canal  from  Jamaica  Bay  to  Long  Beach  Inlet., 
N.Y.,84(). 

Harbor  Lines. — New  York  Harbor  and  its  a<ljacent  waters,  849. 

APPENDIX  F. 

REPORT  OF  CxVPT.THOS.  L.  CASEY,  CORPS  OF'ENOINEERS. 

IMPROVRMKNTS.—Snmpawanns  Inlet,  N.  Y.,  803;  Canarsie  Bay,  N.  Y.,86G;  Sherpa- 
head  Bay,  N.  Y.,  868;  Arthnr  Kill,  N.  Y.  and  N.  .).,869;  channel  between  Staten 
Island  and  New  .lersry,  871 ;  Passaic  River,  N.  J.,  873;  Elizabeth  River,  N. .!.,  ^78; 
Rahway  River,  N.  J.,  880:  Raritan  River,  N.  J.,  881;  Sonth  River,  N.  J.,  887;  Key- 
port  Harbor,  N.. J.,  889;  Mattawan  Creek,  N.  J.,  890;  Shoal  Harbor  and  Compton 
Creek,  N.  .J.,  892 ;  Shrewsbnry  River,  N.  J.,  894 ;  Manasquan  River,  N.  J..  897. 

APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Impuovkmknts. — Delaware  River,  Pa.  and  N.,T.,  900;  harbor  between  Phila<lelphia, 
Pa.,  and  Camden,  N.. J., 906;  Schnylkill  River,  Pa.,  923;  ice  harbor  at  Marcus 
Hook,  Pa.,  929;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  930;  coiwitrnction  of  iron 
pier  in  Delaware  l^ay,  near  Lewes,  Del.,  931 ;  Delaware  Breakwater,  Del.,  933 ;  Ran- 
coeas  River,  N.,J.,9:i5;  Alloway  Creek.  N.. I.,  .937;  Maurice  River,  N.  J.,  938;  re- 
moving sunken  vessels  or  craft  obstructing  or  endangering  navigation,  940. 

ExAiMiNATiON. — For  harbor  of  refuge  near  month  of  Delaware  Bay,  941. 

APPENDIX  H. 

REPORT  OF   WM.   F.   SMITH,  UNITED   STATES  AGENT,  MA,TOR  OF  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED. 

ImprovkmkntS. — Wilmington  Harbor,  Del.,  946;  ice  harbor  at  New  Castle,  Del., 
948;  Appoquinnimink  River,  Del.,  950;  Smyrna  River,  Del.,  951;  MispilUon  Creek, 
Del.,  953;  Broadkiln  River,  Del.,  955;  inland  waterway  from  Chincoteague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewea,  Del.,  956;  Susquehanna  River,  above  and 
below  Havre  de  Grace,  Md.,  966;  North  East  River,  Md.,  967;  Elk  River,  Md.,9(i8; 
Fairloe  Creek,  Md.,  969;  Chester  River,  Md.,  from  Crumpton  to  Jones  Landing, 
970;  Choptank  River,  Md.,  972;  Cambridge  Harbor,  Md.,  973;  Wicomico  River, 
Md.,975;  Manokiu  River,  Md.,  976;  On  an  cock  Harbor,  Va.,  977;  harbor  at  Cape 
Charles  City,  Va.,  and  approaches  by  Cherrystone  Inlet,  979;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  980. 

Examinations  and  Sikvp'.ys.— Mnrderkill  River,  Del.,  981;  Mispillion  River,  Del., 
988;  Susqiiehanna  River  above  Havre  de  Grace,  M<1.,  994;  Rock  Hall  Harbor, 
Md.,  999. 

PART    II. 
APPENDIX  I. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IMPROVKMEXTS. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1005;  James  River, 
Va.,  1012. 
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APPENDIX  J. 
REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvkments. — Potomac  River  at  Waahingtoa,  D.  C,  1030;  Potomac  River  at  Mt. 
Vernon,  Va.,  1038;  Occoqiian  Creek,  Va.,  1039;  Aquia  Creek,  Va.,  1042;  liarbor  at 
Breton  Bay,  Md.,  1045;  Nomini  Creek,  Va.,  1047;  Patuxent  River,  Md.,  1049;  Rap- 
pahannock* River,  Va.,  1050;  Urbana  Creek,  Va.,  1054;  York  River,  Va.,  1056;  Mat- 
taponi  River,  Va.,  1059;  Pamnnkey  River,  Va.,  1062. 

Examinations  and  Surveys. — Eastern  Branch  of  Potomac  River  (Anacostia  River), 
1064;  Potomac  River,  Va.  and  Md.,  1069;  for  breakwater  to  form  haibur  of  refuge 
in  Lynnhaven  Bay,  near  Cape  Henry,  Va.,  1076. 

Hahbor  Lines.— Anacostifl  River  at  Washington,  D.  C,  1079. 

APPENDIX  K, 

REPORT  OF  LIEUT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1085;  ap]»roach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1089;  Hampton 
Creek  and  Bar,  Va.,  1089;  Nansemond  River,  Va.,  1090;  Chickahominy  Rivor,  Va., 
1081;  Appomattox  River,  Va.,  1093;  inland  water  route  from  Norfolk  Harbor,  Va., 
to  Albemarle  Sound,  N.  C.,  through  Currituck  Sound,  1094;  North  Landing  River, 
Va.  and  N.  C,  1096. 

Harbor  Lines. — South  Branch  of  Elizabeth  River  at  navy-yard,  Norfolk,  Va.,  1097. 

APPENDIX  L. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS, 

Improvements. — Staunton  River,  Va.,  1099;  Roanoke  River,  N.  C,  1103;  Pasquo- 
tank River,  N.  C,  1111;  Maokeys  Creek,  N.  C,  1113;  Ocracoke  Inlet,  N.  C,  1115; 
Fishing  Creek,  N.  C,  1117;  Pamlico  and  Tar  River,  N.  C,  1118;  Coutentnia  Creek, 
N.  C,  1123;  Trent  Riv^r,  N.  C,  1125;  Neuse  River,  N.  C,  1129;  inland  waterway 
between  New  Berne  and  Beaufort,  N.  C,  1134;  harbor  at  Beaufort,  N.  C,  1137;  in- 
land waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  1141;  waterway 
betwewi  New  River  and  Swansboro,  N.  C,  1146;  New  River,  N.  C,  1149;  North 
East  (Cape  Fear)  River,  N.  C,  1152;  Black  River,  N.  C,  1154;  Cape  Fear  River,  N. 
C.,  above  Wilmington,  1158;  Cape  Fear  River,  N.  C,  at  and  below  Wilmington, 
liat;  Lockwoods  Folly  River,  N.  C,  1177;  Yadkin  Rivor,  N.  C,  1181;  harbor  at 
Georgetown,  S.  C,  1183;  Winyaw  Bay,  S.  C,  1189;  removing  sunken  vessels  or 
cralt  obstructing  or  endangering  navigation,  1194. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

iMiMtoVEMENTS. — ^Waccamaw  River,  N.C.  and  S.  C,  1195;  Lumber  River,  N.  C.  and 
S.C.,1199;  Little  Pedeo  River,  S.  C,  1201;  Great  Pedee  River,  S.  C,  1203:  Clark 
River,  S.  C,  1206;  Mingo  Creek,  S.  C.,1208;  Santoe  River,  S.  C,  1211;  Watereo 
River,  S.C,  1214;  Cangaree  River,  S.  C,  1217;  harbor  at  Charleston,  8.  C,  1219; 
Ashley  River,  S.C,  1229;  Wappoo  Cut,  S.  C,  1231;  Edisto  River,  S.  C,  1233;  Sal- 
kahatchie  River,  S.  C,  1235;  Beaufort  River,  S.  C,  1238;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1240. 

APPENDIX  N. 
REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvkmkntj*. — Savannah  Harbor,  Ga.,  1243;  Savannah  Rivor,  Ga.,  1253;  Darien 
harbor,  Ga.,  1257;  Altaraaha  River,  Ga.,  1261;  Oconee  Kiver,  Ga.,  1265;  Ocmnlgee 
River,  Ga.,  1271;  Brunswick  Harbor,  Ga.,  1278;  Jekyl  Creek,  Ga.,  1283;  Cumber- 
land Sound,  Ga.  and  Fla.,  1286;  removing  sunken  vesstils  or  craft  obstructing  or 
endangering  navigation,  1292. 

Examinations  axd  Surveys. — Inside  route  between  Doboy  and  Sopelo,  Ga.,  1294; 
inside  route  between  Savannah,  Ga.,  and  Feruandina,  Fla.,  1309;  Brunswick  Outer 
Bar,  Ga.,  1327. 
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APPENDIX  O. 

REPORT  OF  MAJ.  J.  C.  MALLERY,  CORPS  OF  ENGINEERS. 

Impkovkmkxts.— St.  Johns  Kivor,  Fla.,  1349;  Ocklawaha  Rivor,  Fla.,1366;  Volusia 
Bar,  Fla.,  1369;  St.  Aiij^ustine  Harbor,  Fla.,  1371:  northwest  entrance,  Key  West 
Harbor,  Fla.,  1374;  Caloosahatchee  River,  Fla.,  1377;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1379;  Sarasota  Bay,  Fla.,  1382;  Matiatee  River,  Fla.,  1384; 
Tampa  Bay,  Fla.,  1386;  Withlacoochee  River,  Fla.,  1389;  harbor  at  Cedar  Keys, 
Fla.,  1382;  Siuvunee  River,  Fl».,  1393. 

APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

IMPROVKMENTS.— Apalachicola  Bay,  Fla.,  1397;  Analachicola  River,  Fla.,  1400;  Flint 
River,  Ga.,  1402;  Chattahoochee  River,  6a.  and  Ala^  1405;  LaGninge  Bayou  and 
Holmes  Riv(»r,  Fla.,  1407;  Choctawha tehee  Riv^r,  Fla.  and  Ala.,  1409;  harbor  at 
Pensacola,  Fla.,  1412;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1416;  Alabama 
River,  Ala.,  1418;  Tallapoosa  River,  Ala,,  1422;  Coosa  River,  Ga.  and  Ala.,  1424; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1431;  Cahaba  River,  Ala.,  1432. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

iMPitovEMENTS. — Mobile  Harbor,  Ala.,  1435;  Black  Warrior  River,  Ala.,  from  Tns- 
caloosa  to  Daniels  Creek,  1440;  Warrior  and  Tombigbee  rivers',  Ala.  and  Miss., 
1444;  Noxnbeo  River,  Miss.,  1452;  Pascagoula  River,  Miss.,  1453;  Chickasahay 
River,  Miss.,  1456;  Blufl"  Creek,  Miss.,  1457;  Leaf  Kiv«r,  Miss.,  1458;  harbor  at 
Biloxi  Bay,  Miss.,  1458;  Pearl  River,  Mii»s.,  below  Jackson,  1460;  Pearl  River,  Miss., 
betweon  Ja^^kson  and  Carthage,  1462:  Pearl  River,  Miss.^ between  Edinburg  and 
Carthage,  1465;  Bogue  Chitto,  La.,  1466. 

APPENDIX  R. 

REPORt  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of.the  Mississippi  River,  1469. 

APPENDIX  S. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,%CORPS  OF  ENGINEERS. 

IMPROVKMKNTS. — Cliefuncte  River  and  Bogue  Falia,  La.,  1481;  Tickfaw  River  and 
its  tributaries.  La.,  1481;  Amite  River  antl  Bayou  Manchac,  La.,  1485;  Bayou  La 
Fourche,  La.,  1487;  Bayou  Terrebonne,  La.,  1490;  Bayou  Plaquomine,  La.,  1491; 
Bavou  Cort4ibloaii,  Lea.,  1500;  Bayou  Teche,  La.,  1503;  mouth  and  passes  of 
Calcasieu  River,  La.,  1,504;  harbor  at  Sabine  P.ws,  Tex.,  1506;  Sabine  River,  Tex., 
1510;  Neches  River,  Tex.,  1511;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1513. 

EXAMINATIOX. — Sabine  River  between  Sabine  Lake  and  Sudduths  Bluff,  Tex.,  1513. 

APPENDIX  T. 
1 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

IMPROVKMENTS. — Securing  mouth  of  Bayou  Plaqueuiine,  La.,  from  further  caving, 
1517:  removing  sunken  vessels  or  craft  obstructing  or  cndau'geriug  navigation  la 
Mississippi  River  below  New  Orleans  Harbor,  La.,  1521. 
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APPENDIX  U, 

REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS, 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1523;  ship  channel  in  Gal- 
veston Bay,  Tex.,  153S;  Trinity  River,  Tex.,  1540;  Cedar  Bayou,  Tex.,  1543;  Buf- 
falo %you,  Tex.,  1548;  harbor  at  Brazos  Santiago,  Tex.,  1.533.   . 

Examinations  AND  Survky. — Brazos  River,  Tex.,  from  its  mouth  to  Waco,  1555; 
West  Galveston  Bay  from  Christmas  Point,  Tex.,  1563. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements.— Red  River.  La.  and  Ark.,  1573;  Red  Stiver  above  Fulton,  Ark., 
1600;  Ouachita  and  Black  rivers.  Ark.  and  La.,  1602;  Bayou  D'Ar bonne,  La.,  1607: 
Bayou  Bartholomew,  La.  and  Ark.,  1610;  Bayou  B<jeuf,  La.,  1614 ;  Tensas  River  and 
Bayou  Ma^on,  La.,  1617;  Bayous  Rondeway  and  Vidal,  La.,  1620;.  Big  Black  River, 
Miss.,  1622;  Yazoo  River,  Miss.,  1624;  Tchula  Lake,  Miss.,  1645;  Tallahatchee 
River,  Miss.,  1618;  Steele  Bayou  and  Washington  Bayou,  Miss.,  1651;  Big  Sun- 
flower River,  Miss.,  1654;  Big  Hatchee  River,  Tenn.,  1657;  Forked  Deer  River, 
Teufi.,  1660;  water  gauges  on  Mississippi  River  and  its  principal  tributaries,  1663; 
survey  of  Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport, 
La.,  1668. 

APPENDIX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

IMPROVE.MENTS.— Removing  obstructions  in  Arkansas  River,  1673;  Arkansas  River, 
1676;  Fourche  Le  Fevre  River,  Ark.,  1681;  Petit  Jean  River,  Ark.,  1682;  White 
River,  Ark.,  1683;  Cache  River,  Ark.,  16S7;  Little  Red  River,  Ark.,  1687;  Black 
River,  Ark.  and  Mo.,  1689;  Black  River,  Mo.,  1691:  St.  Francis  River,  Aric.,  1693; 
St.  Francis  River,  Mo.,  1694;  Little  River,  Mo.,  1696. 

Examination  and  Suuvey. — ^At  Clarendon  and  the  lower  .White  River,  Ark.,  1697. 

APPENDIX  X. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Impuovemknts. — Removing  snags  and  wrecks  from  Mississippi  River,  1705;  Missis- 
sippi River,  between  the  Ohio  and  Illinois  rivers,  1713;  harbor  at  St.  Louis,  Mo. 
1737;  Gasconade  River^  Mo.,  1739;  Osage  River,  Mo.,  1742;  Ktiskoskia  River,  111., 
1745. 

APPENDIX  Y. 

REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1749;  Mississippi  River,  between  Des  Moines  Rapids  and  mputh  of  lUinois  liiver, 
1766;  Des  Moines  Rapids,  Mississippi  River,  1772;  operating  and  care  of  Dos  Moines 
Rapids  Canal  and  dry  dock,  1773;  Mississippi  River  between  Minneax^olis  and  Des 
Moines  Rapids,  1779. 

APPENDIX  Z.  ? 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Mississippi  River  abov^^  Falls  of  St.  Anthony,  Mini.  1816;  reser- 
voirs at  headwaters  of  Mississippi  River,  1818;  Chippewa  River,  incli  dihg  Yellow 
Banks, Wis.,  1833;  St.  Croix  River,  Wis.  and  Minn.,  1837;  Minnesota  River,  Minn., 
1840;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1813;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1849;  gaug- 
ing Mississippi  River  at  or  near  St.  Paul,  Minn.,  1849. 

Examination  and  Sorvky.— Red  River  of  the  North  and  tributaries  above  Fergus 
Falls  and  Crookston^  Minn.,  and  Big  Stone  Lake,  Miuu.  and  S.  Dak.,  1853. 


Digitized  by 


Google 


XVI  CONTENTS. 

APPENDIX  A  A. 

REPORT  OF  CAPT.  CHA8.  f/pOWELL,  CORPS  OF  ENGINEERS. 

IMPKOVKMKNTS.—Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City, 

Iowa,  1875;  Yellowstone  River,  Mont,  and  N.  Dak.,  1903. 
Examination  .vn6  Survey.— Missouri  River,  Mont.,  between  Great  Falls  alid  calLon 

next  below  Stubbs  Ferry,  1904. 

APPENDIX  BB. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvkmkxts. — Tennessee  River,  above  Chattanooga,  Tenn.,  and  below  Bee  Ti^e 
Shoals,  Ala.,  1911;  HiawaAsoc  River,  Tenn.,  1920;  French  Broad  River,  Teun., 
1922;  Clinch  River,  Tenn.,  1925;  Cumberland  River,  Tenn.  aud  Ky.,  1927;  Caney 
Fork  River,  Tenn.,  1941;  South  Fork  of  Cumberland  River,  Ky.,  1943. 

APPENDIX  C  C. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OP  ENGINEERS. 

iMPitovEMENTS. — Tennes-soo  River  between  Chattanooga,  Tenn.,  and  foot  of  B«^e 
Tree  Shoals,  Ala.,  1945;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  1956. 

PART    III. 

APPENDIX   DD. 

REPORT  OF  M4J.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvemknts. — Ohio  River,  1960;  operating  snag  boats  on  Ohio  River,  1978 ;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  1980;  movable  dam  in  Ohio  River 
below  mouth  of  Beaver  River,  Pa^l983:  Monongahcla  River,  W.  Va.  and  Pa.,  1984; 
operating  and  care  of  Locks  and  Dams  rfos.  8  and  9,  Monongahcla  River,  1986;  pur- 
chase of  Lock  and  Dam  No,  7,  Monougahela  River,  1989;  purchase  of  Lock  and  Dam 
No.  6,  Monongahela  River,  1990;  Cheat  River,  W.  Va.,  1991 ;  Allegheny  Rivor,  Pa., 
1992;  dam  at  Ilerr  Island,  Allegheny  River,  Pa.,  1996;  ice  harbor  at  mouth  of  Mus- 
kingum River,  Ohio,  19i)7;  operating  and  care  of  ice-harbor  lock  at  mouth  of  Mus- 
kingum River,  Ohio,  1998;  Muskingum  Rivor,  Ohio,  1999;  operating  and  care  of 
locks  and  dams  on  Muskingum  River,  Ohio,  2(KX). 

APPENDIX  E  E. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  2015;  Indiana  Chute, 
Falls  of  the  Ohio  Rivor,  2020;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2024;  Wabash  River,  lud.  and  111.,  2031 ;  White  River,  lud.,  2037. 

APPENDIX  F  F. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IMPROVKMEXTS. — Great  KuuaTN' ha  River,  W.  Va.,  2011 ;  operating  and  care  of  locks 
and  dams  on  Great  Kanawlfa  River,  W.  Va.,  2062;  Elk  River,  W.  Va.,2064;  Gauley 
River,  W.  Va.,  2067;  New  River,  Va.  and  W.  Va.,  2071. 
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APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEI^iS. 

Improvements. — Tradewater  River,  Ky.,  2073 ;  operating  and  keeping  in  repair  looks 
and  dam.s  on  Green  and  Barren  rivers,  Ky.,  2074;  Rough  River,  Ky.,  2081;  Ken- 
tucky River,  Ky.,  2083;  operating  and  keeping  in  repair  locks  and  dams  on  Ken- 
tucky River,  K  v.,  20J)1;  Licking  River,  Ky.,  between  Farmers  and  West  Lii>erty, 
2097;  Big  $audv  River  W.  Va.  and  Ky.,  2098;  Levisa  Fork  of  Big-  Sandy  River, 
Ky.,2108;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2109;  (iuyandotte  Riv- 
er, W.  Va,,  2111;  Little  Kanawha  River,  W.  Va  ,  2114;  operating  and  keeping  in 
repair  lock  and  dam  on  Little  Kanawha  River,  W.Va.,  2117;  Buukhannon  River, 
W.Va.,2119. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  21'Jl ;  harbor  at  Agate  Bay,  Minn., 
2123;  harbor  at  Duluth,  Minn.,  2126;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2132;  Minnesota  Point,  at  Superior,  Wis.,  2137;  harbor  at  Ashland,  Wis., 
2137 ;  harbor  at  Ontonagon,  Mich.,  2139 ;  Eagle  Harbor,  Mich.,  2141 ;  harbor  at  Mar- 
quette, Mich.,  2142 ;  harbor  of  refuge  at  Graiid  Marais,  Mich.,  2145. 

Examination  and  Survey. — St.  Louis  River,  Minn,  and  Wis.,  from  Grassy  Point,  in 
St.  Louis  Bay,  to  Fond  du  Lac,  2148. 

APPENDIX  I  I. 

REPORT  OP  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements. — Portage  Lake  and  Lake  Superior  canals  across  Keweenaw  Point, 
Mich.,  2158;  Manisticiue  Harbor,  Mich,  2170;  Cedar  River  Harbor,  Mich.,  2172; 
Menominee  Harbor,  Mich  and  Wis.,  2173;  Menominee  River,  Mich,  and  Wis.,  2175; 
Oconto  Harbor,  Wis.,  2177;  Pensaukee  Harbor,  Wis.,  2179;  Green  Bay  Harbor, 
Wis..  2180:  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2182; 
Ahnapee  Harbor,  Wis.,  2184;  Kewaunee  Harbor,  Wis.,  2187;  Two  Rivers  Harbor, 
Wis.,  2189;  Manitowoc  Harbor,  Wis.,  2191;  Sheboygan  Harbor,  Wis.,  2194;  Port 
Washington  Harbor,  Wis.,  2196;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2199; 
Milwaukee  Harbor,  Wis.,  2201;  Racine  Harbor,  Wis.,  2204;  Kenosha  Harbor,  Wis., 
2207;  Waukegan  Harbor,  111.,  2209;  Fox  River,  Wis.,  2213;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  2222. 

APPENDIX  J  J. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2237;  Calumet  Harbor,  111.,  2245;  Calumet 
River,  111.  and  Ind.,  2249;  Dlinois  River,  111.,  2255^  operating  and  care  of  La 
Grange  Lock  and  Dam,  Illinois  River,  111.,  2294 ;  Illinois  and  Mississippi  Canal, 
2297. 

APPENDIX  K  K. 
REPORT  OF  MAJ.  WILLIAM  LUDLOW.  CORPS  OF  ENGINEERS. 

Improvements. — Petoskey  Harbor,  Mich.,  2314;  Charlevoix  Harbor  and  entrance  to 
Pine  Lake,  Mich.,  2315;  Frankfort  Harbor,  Mich.,  2318;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  2320;  Manistee  Harbor,  Mich.,  2322;  Ludington  Harbor,  Mich., 
2326;  Pentwater  Harbor,  Mich.,  2328;  White  River  Harbor,  Alich.,  2331;  Mnske- 
gon  Harbor,  Mich.,  2333;  Grand  Haven  Harbor,  Mich.,  2340;  Holland  Harbor, 
Mich.,  2348;  Saugatuck  Harbor,  Mich.,  2350;  South  Haven  Harbor,  Mich.,  2,353; 
St.  Joseph  Harbor,  Mich.,  2357;  St.  Joseph  River,  Mich.,  2363;  Michigan  City  Har- 
bor, Ind.,  2365. 

Examination  and  Survky.— Grand  River,  Mich.,  boloir  Grand  Rapids,  2369.      j 
ENQ  92 U  Digitized  by  VjOOglC 


XVIII  CONTENTS. 

APPENDIX  L  L. 

REPORT  OP  OOL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Marys  River,  Mich.,  2398;  operating  and  care  of  St.  Marys  Falls 
Canal,  Mich.,  2426 ;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2443 ;  Hay  Lake  Chan- 
nel, St.  Marys  River,  Mich.,  2443;  harbor  at  Cheboygan,  Mich.,  2448;  harbor  at 
Thnnder  Bay,  Mich.,  2450;  Thunder  Bay  River,  Mich.,  2452;  harbor  at  An  Sable, 
Mich.,  2453:  Saginaw  River,  Mich.,  2454;  harbor  of  refuge  at  Sand  Beach,  Lake 
Huron,  Mich.,  2464;  Black  River,  at  Pdrt  Huron,  Michi,  2469;  mouth  of  Black 
River,  Mich.,  2471;  St.  Clair  Flats  Canal,  Mich.,  2473;  operating  and  care  of  St. 
Clair  Flats  Canal,  Mich,  2475;  Clinton  River,  Mich,  2477;  Grosse  Pointe  Channel, 
Mich.,  2478;  Rouge  River,  Mich.,  2480;  Detroit,  River,  Mich^  2481;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  z483. 

APPEliTDIX  M  M. 
REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements.— Monroe  Harbor,  Mich.,  2486;  Toledo  Harbor,  Ohio,  2487;  PortClin- 
ton»Harbor,  Ohio,  2494;  Sandusky  City  Harbor,  Ohio.  2495;  Sandusky  River,  Ohio, 
3497;  Huron  Harbor,  Ohio,  2498;  Vermillion  Harbor,'Ohio,  2500;  Black  River  Har- 
bor, Ohio,  2501 ;  Cleveland  Harbor,  Ohio,  2503 ;  Fairport  Harbor,  Ohio,  2506 ;  Ashta- 
bula Harbor,  Ohio,  2508;  removing  sunken  vessels  or  craffc  obstructing  or  endang- 
ering navigation,  2510. 

Examinations  and  Surveys. — Grand  River,  Ohio,  between  Riclimond  and  the 
mouth,  2511 ;  Conneant  Harbor,  Ohio,  2515. 

APPENDIX  N  N. 
REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 
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2557;  harbor  at  Great  Sodns  Bay.  N.  Y.,  2564;  harbor  at  Little  Sodus  Bay,  N.  Y., 
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APPENDIX  P  P. 
REPORT  OF  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence 
River,  N.  Y.,  2599:  Ogdensburg  Harbor,  N.  Y.,  2601;  breakwater  at  Rouse  Point, 
LakeChamplain,  N.  Y.,  260i.;  Great  Chazy  River,  N.  Y.,  2605:  breakwater  at  Gor- 
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MPEOVEMENT   OP  PATAPSCO   RIVER  AND  CHANNEL  TO  BALTIMORE, 
MARYLAND,  AND  OF  JAMES  RIVER,  VIRGINIA. 


SBPOBT  OF  COLONEL  WILLIAM  P.  CBAIGJEriLL,  CORPS  OF  BNOINSBBS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  189$, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Patapseo  River  and  Channel  to  Balti-  |  2.  James  River^  Virginia, 
more,  Maryland. 


United  States  Bngineer  Ofpiob, 

Baltimore^  Md.^  July  P,  1892. 
Geiosral:  I  have  the  honor  to  forward  herewith  the  annaal  reports 
for  the  year  ending  Jnne  ^0, 1892,  for  the  works  of  improvement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

In  cases  where  the  commercial  statistics  may  not  be  as  fnll  and  com- 
plete as  desirable,  it  is  not  for  w^^t  of  desire  and  effort  on  my  part  to 
have  them  so. 

During  the  year  I  have  been  Division  Engineer  of  the  Southeast 
Division,  member  of  the  Light-House  Board  until  May  19, 1892,  and 
of  a  number  of  special  Boards. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Graighill, 
Colonel^  Corps  of  IlTigmeers. 

Brig.  Qen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


1 1. 

IMPROVEMENT  OF  PATAPSCO   RIVER  AND   CHANNEL  TO  BALTIMORE, 

MARYLAND. 

The  act  of  August  11, 1888,  appropriated  $300,000,  with  which  the 
improvement  was  vigorously  continued  under  contract  until  the  end  of 
August,  1889,  when  operations  were  brought  to  a  close  for  want  of 
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funds.  Tlie  depth  of  the  channel  was  ahready  27  feet  at' low  water,  by 
which  access  was  afforded  to  Baltimore  by  ships  of  the  heaviest  ton- 
nage. With  this  appropriation  great  improvement  in  the  width  of  the 
channel  had  been  mad^,  especially  at  the  angles. 

The  next  appropriation  was  of  $340,000,  September  19,  1890,  and 
another  of  $151,200,  March  3, 1891.  The  former  contained  the  follow- 
ing clause: 

Provided,  That  snch  contracts  as  may  be  desirable  may  be  entered  into  by  the 
Secretary  of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to 
be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law. 

By  advertisement  of  September  30, 1890,  proposals  were  invited  for 
completing  the  channel  to  a  width  of  600  feet,  with  a  depth  of  27  feet 
at  mean  low  water,  which  were  received  December  2.  The  contract 
was  awarded  to  the  American  Dredging  Company,  of  Philadelphia,  at 
lOJ  cents  per  cubic  yard  for  removal  and  redeposit,  to  cover  6,000,000 
cubic  yards  of  material.  The  time  for  completion  of  the  work  is  June 
1,  1893. 

Under  this  contract  operations  were  resumed  as  soon  as  the  weather 
would  permit,  February  17, 1891. 

There  have  been  excavated  during  the  fiscal  year  the  following 
amounts  of  material: 

Cnbio  yards. 

From  lower  division u 771,953 

From  ont-oflf  division 1, 345, 899 

From  Brewerton  division  . .  A 365, 057 

From  Fort  McHenry  division 1, 023, 534 

Total  amount  removed  during  fiscal  year 3, 506, 443 

Redeposited  below  Rock  Point , 937,622 

Rerteposited  eastward  of  Craighill  Channel 2, 568, 821 

Total  removed  under  existing  contract '..  4, 840, 443 

FORT  MCHENRY  DIVISION. 

The  areas  excavated  in  this  division  during  the  fiscal  year  were:  At 
lower  end  on  west  side,  4,000  by  250  feet;  at  upper  end,  16,500  by  215 
feet  on  the  west  sjde  and  14,500  by  86  feet  on  the  east  side  of  channel. 

BREWERTON  DIVISION. 

The  area  excavated  in  this  division  was  16,900  feet  by  50  feet  on 
north  side  and  4,000  by  50  feet  on  the  south  side. 

OUT-OFP  DIVISION. 

On  this  division  the  areas  excavated  were:  On  the  6ast  side,  19,500 
feet  by  33i  feet,  5,100  by  6^  feet,  8,600  by  100  feet;  and  on  the  west 
side,  13,600  feet  by  100  feet  and  7,600  feet  by  3aj  feet. 

LOWER  DIVISION. 

On  the  'east  side  there  was  excavated  during  the  year  an  area  of 
19,500  feet  by  150  feet  and  on  the  west  side  an  area  of  52,400  feet  by 
50  feet,  much  of  the  latter  being  removal  of  deposits  within  the  limits 
of  the  4j00-foot  channel. 

All  excavations  mentioned  ore  to  a  depth  of  27  feet  at  mean  low 
water. 


Digitized  by 


Google 


APPENDIX    I REPORT    OP    COLONEL   CRAIGHILL. 


1007 


LENGTH  AND  WIDTH  OF  THE  SEVERAL  DIVISIONS. 


The  Foirt  McHenry  division,  extending  from  the  city  limits  of  Balti- 
more to  tbe  upper  end  of  the  Brewerton  division,  is  28,500  feet  long, 
with  a  minimum  width  of  400  feet. 

Brewerton  division. — This  division  extends  firom  the  lower  end  of  the 
Fort  McHenry  division  to  the  upper  end  of  the  cut-off  division;  it  is 
23,500  feet  in  length  and  600  feet  in  width,  being  completed  practically, 
though  some  work,  small  in  extent,  may  he  found  necessary  on  a  final 
examination. 

Cut-off  division, — ^This  division  is  23,100  feet  in  length  with  a  mini- 
mum width  of  533^  feet.  It  extends  from  the  Brewerton  to  the  lower 
division. 

Lower  division. — This  extends  from  the  cut-off  division  to  deep  water 
of  the  Chesapeake  Bay;  it  is  24,000  feet  long  and  600  feet  wide;  pres- 
ent operations  being  confined  to  the  removed  of  deposits  from  within 
the  lines  of  the  400-foot  channel  as  heretofore  excavated. 

Angles. — At  the  junctions  of  the  several  divisions  the  angles  are  all 
excavated  to  a  maximum  width  of  1,000  feet  for  a  depth  of  27  feet  at 
mean  low  water. 

Surveys  of  the  areas  for  dumping  east  of  the  lower  division,  and  of 
the  Brewerton  and  Fort  McHenry  divisions,  were  executed  during  the 
year,  and  revised  estimates  of  the  amount  of  excavation  necessary  to 
complete  the  project  were  made,  based  upon  these  surveys.  The 
results  show  an  increase  of  only  5  per  cent  on  the  original  estimates, 
or  300,000  cubic  yards,  making  the  total  quantity  to  be  removed 
6,300,000  cubic  yards^  which  insures  the  practical  completion  of  the 
project  within  the  estimates. 

Considerable  repairs  have  been  made  to  the  hull  and  boiler  of  the 
tug  Leslie.  She  is  nearly  40  years  old,  but  her  condition  is  now  quite 
good. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving harbor  at  Baltimore,  Md.,  including  Patapsco  Kiver. 


AugHflt  30, 1852 $20,000 

August  16, 1856 100,000 

June  23. 1866 •...  5,200 

March  2, 1867 75,000 

July25,1868 17,000 

April  10, 1869 26,730 

July  11,  1870 42,900 

March  3, 1871 60,000 

June  10, 1872 100,000 

March  3, 1873 200,000 

March  3, 1875 75,000 

August  14, 1876 75,000 


June  18, 1878 $76,000 

March3,1879 160,000 

June  14, 1880 100,000 

March  3, 1881 160,000 

August  2, 1882 460,000 

July6,1884 250,000 

August  5, 1886 150,000 

August  11,  1888 800,000 

September  19, 1890 340,000 

March  3, 1891 161,200 

Total 2,913,030 


Money  statement. 

Julyl,  1891,  balance  unexpended $437,816.68 

June  30,  IS^,  amount  expended  during  fiscal  year 371, 506. 53 

July  1, 1892,  balance  unexpended 66,310,16 

July  1, 1892,  outstanding  liabilitiee $1,500.00 

July  L  1892,  amount  corered  by  uncompleted  contracts 205, 834. 03 

207,334^03 

Amount  appropriated  by  act  approved  August  5, 1892 208, 000. 00 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1884,  fior  maintenance  of  completed  channel 50,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hflclMr  Mts  of  ^86  and  1867. 
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COMMERCIAL  STATISTIC&— STATBMBNT  OV  THE  COLLECTOR  OF  CUSTOliSOF  AALTIMORE. 

CnsTOM-^HousB,  Baltimore,  Md., 

Collector's  Office,  Julif  g8,  lS9i, 
9ie:  In  accordance  with  the  prevailing  practice  exlstiog  at  this  port  requiring  the 
collector  to  render  annaally  a  statement  of  the  bnsinesB  transactions  of  tne  port  of 
Baltimore,  for  information  and  use  in^your  department,  I  have  the  honor  to  submit 
the  following  tabulated  commercial  statement  for  the  fiscal  year  ending  June  80, 
18d2,  as  compared  with  the  twelve  months  preceding,  ending  June  30, 1891: 

Townage  movementn 


Foreign. 

CoMtwiae. 

189a-'9L 

1891-'92. 

Inorease. 

1890-'91. 

1891-'92, 

DecreMo. 

Inwftrd .  ..••■••*•>■>«•■■•>>••••••- 

2bn«. 
706,756 
905,215 

TW9. 

1,123,388 
1,883,935 

Fereent. 
69 
53 

Tont. 
1,882.241 
1,501,158 

Ton9, 
1,192,137 
l,52i,002 

Outward .--- - 

*14 

*Inoreue. 
Eetahlished  eteamehip  lineB, 


Name  of  steamship  line. 


DestinHtion. 


North  German  Lloyd 

Allan  Line 

Johnson  Line 

Atantic  Transport  Line 

Praialdson  Line 

Lord  Line 

Bookman  Line* 

Itreptnne  Line 

Bristol  Lime 

Empire  Line 

PnntanLine 

Hambnrff- American  Line 

Sloaman  jU^e 

Boyal  Netherlands  Line 

Barn  Line 

Liverpool,  Brazil  and  River  Platte* 
Bine  Cross  Line •  — 


Bremen. 

Liveri>ooL 

Liverpool 

London. 

Glasgow. 

Belfast  and  BnbllB. 

Port  Antonio,    British    West 

Indies. 
Rotterdam. 
Bristol 
Leith. 
Antwerp. 
Hamborg. 
Braeiban  porta. 
Rotterdam  and  Amaterdam. 
Santiago  de  Cuba. 
Brazilian  ports. 
Rotterdam  and  Havre. 


*  Two  new  lines  established  in  189S. 
t  Occasional. 


Value  of  imporU. 

1892  (free) --... • ^55o'^ 

1891  (free) ; »>  072, 802 

Decrease  in  1892 2,420,774 

1892  rduitable) .^1^^ 

1891  (dutiable) 11,482,885 

]>eorea8einl892 4^716,660 

BeoapUulation  ofimportem 

1892  (free) 6,662,028 

"l^utiible) 6,766,225 

Total  value  1892 3t3^ 

Total  value  1891 20,555,687 

I>ecroa«einl892 7,137,454 
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Imports  in  Amerioan  vesselB,  1S92 : 

Sailing $3,794,108 

Imports  in  foreign  Yessels,  1892: 

Sailing.. 208,985 

Steam 9,417,905 

Imports  in  oars  orerland,  1892 2,265 

Total,  1892 13,418,253 

Value  of  domestio  ea^MrU, 

1892 98,796,856 

1891 64,349,787 

Increase  in  1892 : 34,447,069 

Exports  in  American  vessels,  1892: 

Sailing 1,514,248 

Exports  in  foreign  vessels,  1892 : 

Sailing 282,042 

Steam 97,000,566 

Total  exports  for  1892 98,796.846 

MecapitulatUm  of  essports,  189B. 

In  American  vessels 1,514,248 

In  foreign  vessels 97,282,608 

Total,  1892 98,796,846 

Certain  articles  exported. 


Articles. 


Tons. 


Artiolea. 


Tons. 


Cfcttle 

Corn 

Wheat 

Yiaax 

Ceal 

Copper  matte... 
Copper  Ingote  .. 

Cotton 

]>ried  apples... 
Oratie  sugar  — 

SosSn 

Oilcake 

maminatiog  oil 
Wax 


81,660 

4S1,220 

561.041 

094,962 

02,385 

19,»89 

5,270 

61,425 

1.781 

1,825 

18,018 

80.039 

4,782 

1,241 


Beef,  canned . . . 
Beef,  fresh  — 

Beef,  salt 

Tallow 

Bacon 

Hams 

Pickled  pork.. 

Lard 

OUooU 

Cotton-seed  oil 

Starch 

Leaf  tobacco... 
Tobacco  stems. 
Zinc 


12.544 
2,687 
2,919 

12,480 
8,806 
1,617 
4,108 

80,146 

3,405 

710 

8,231 

24,958 
8.675 
1.070 


J}ran8portalMn  in  hond^  wii\  appraisement. 


Bestinaiion. 

Yalae. 

Duty. 

Yalae. 

Outy. 

Alenmdria.  Va        

$201 

800 

106 

28 

1,551 

46 

432 

866 

$103. 41 

105.00 

53.00 

0.20 

660.00 

20.70 

250.20 

1,814.10 

New  York.N.  Y 

11,827 
338 
08 

$,024 
760 

10,002.08 

80.00 

Boston      

Pittsbarff,Pa 

ChlcAim  ni                . .  ^ ,  ^  -  - . 

Rlchmona.  Va 

62.00 

ITlAVAliuiid  Ohio 

St  I.0UJ8.M0 

863  60 

Georcetown.  B.  C 

'KaxxmMA  Oitv  Mo 

TirhflAliiif  W  Va    

303  85 

Total 

LouiavlUA.  Kv      

18,741 

18,827.04 

VilvonlrAA  '\?^1« 

ENa  92 64 
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Transportation  in  hand  without  appraiaemenU 


D«8ti&atioii. 

Value. 

Doty. 

BeattDation. 

Valne. 

Dnty. 

UnfTftlo  Iff  T 

878,170 

246,310 

150,427 

15,505 

2,201 

8,302 

1,700 

7,118 

16,197 

1,469 

158,225 

2,816 

280,200 

$1,951.85 

428.10 

710,268.45 

219,197.50 

89,687.30 

7,885.14 

7,060.00 

5,246.90 

740. 14 

4,256.25 

0,686.78 

771.85 

101,081.00 

5,205.00 

300,048.26 

Milwaukee,  Wis 

$57,303 

7,907 

4,440 

3,173 

11,588 

61,238 

8,209 

2,514 

820,138 

4,810 

11,870 

306 

$88,070.77 

nhflrl««tllli  S.  C 

Mf^mphie,  Tenn 

5,760.00 

Chioaffo,  111 

NewYork,N.Y 

Omaha,  "Ki^hr 

1,450.35 

ninnimiaii  Ohio     

4,868.26 

rifiVAlfljid.  Ohio 

Philadelphia,  Pa 

8,857.00 

rinlnnihiifl  Ohio 

Pittabare.  Pa 

26, 573. 41 

Bichmona,  Va 

1,607.80 

TVttmlt.  Mich 

1,588.44 

ThiVinane.  lowft         ......... 

StLoiiia,Mo 

202,560.58 

TCr-aiMTilla.  Ind 

si  Pan!,  ^Jfit» 

10, 000. 00 

Toledo.  Ohio 

0,015.01 

Grima  Rapids,  Mich 

TTidianttnAliA  Tnd 

Wilmington,  Del 

700.60 

Total * 

TTaniuui  rHtv                  

1,785,4».46 

L-oniATillA  &v       

Summary  of  merdhandise  in  bond  without  appraiBemenU 


Year. 

Valve. 

Datlee. 

1892 

$2,210,070 
8.407,768 

$1,786,425.45 

laoi           

i;  662;  242. 06 

• 

DeorcaflC.  -•••»  ..•• 

1.278,608 

llMSRMMe ••• • >■•.... 

88,18140 

Kumber  of  immigrants  and  passengers  amying: 

1892 

1891 A 


57,223 
42,004 


Increase  in  1892. 


15,319 


Amount  of  duties  collected $3,073,119.97 

Miscellaneous  customs  receipts 105,438.47 

Total  receipts  for  1892 3,178,558.44 

Total  receipts  for  1891 ,-....*..    3,766^922.22 

Decrease  in  1892 588,363.78 

Duties  on  merchandise  in  bond: 

1892 

1891 


Decrease  in  1892 


219,752.15 
127,027.03 

92,725.12 


Summary  of  duUM  in  189$. 

Duties,  etc.,  collected $3,178,658.44 

Duties  on  merchandise  in  bond 219,752.15 

Duties  on  merchandiso  in  bond  with  and  without  appraisement 1, 799, 252. 49 

Total 5,197,563.06 

VesaeU  hUlt. 


"Year. 


Na 


GrosBten* 
iia«e. 


Ket  ton- 
nage. 


1802. 
1801. 


8,013.46 
2,605.07 


1.086.88 
2,005.61 


Increase  in  the  number  of  y^ssels  built,  7. 
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Vesaels  entered  from  foreign  ports : 

American—  Tons. 

SaiUng 52,638 

Steam 2,701 

Foreign — 

Sailing 17,571 

Steam 1,050,458 

Total 1,123,368 

Teasels  cleared  for  foreign  ports : 

American — 

Sailing 51,817 

Steam 714 

Foreign — 

Sailing 9,618 

Steam 1,321,786 

Total 1,383,935 

Vessels  entered 1,123,368 

Vessels  cleared 1,383,935 

Total  foreign,  1892 2,507,303 

Total,  1891 1,611,970 

Increase  in  1892  (55  per  cent) 895,333 

Vessels  entered  coastwise,  1892 ^ 1, 192, 137 

Vessels  cleared  coastwise,  1892 1,524,602 

'I\>talooa0twifie,1892 2,716,739 

Total  coastwise,  1891 2,883,499 

Decrease  in  1892 166,760 

BSCAPITULATIOir. 

Total  foreign  tonnage  in  and  ont,  1892 2, 507, 803 

Total  coastwise  tonnage  in  and  ont,  1892 2, 716, 739 

Total  tonnage,  1892 5,224,042 

Total  tonnage,  1891 4,495,469 

Increase  in  1892 728,673 

8TATI6TICAX  RECAPITULATION. 

Dutiable  merchandise  has  decreased $4,716,660.00 

Free  merchandise  has  decreased $2,420,774.00 

Domestic  exports  have  increased $34, 447, 069. 00 

Total  tonnage,  foreini  and  coastwise,  have  increased  (tons) 728, 573 

Decrease  in  the  duties  collected $588, 363. 78 

Increase  in  duties  on  merchandise  in  bond $92, 725. 12 

Increase  in  merchandise  in  bond  with  and  without  appraisement $121, 226. 48 

Increase  in  the  number  of  vessels  built 7 

The  tonnaffe  movement  at  this  port  for  the  fiscal  year  ending  June  30, 1892,  shows 
a  most  grati^ing  and  encouraging  increase,  both  as  to  the  number  of  vessels  arriv- 
ing and  departing  and  in  the  increased  carrying  capacity,  the  latter  being  entirely 
due  to  the  widening  and  deepening  of  ijjie  channel  approaches  to  our  harbor,  which 
now  enables  vessels  drawing  27  and  28  feet  of  water  to  pass  up  and  down  with  perfect 
ease  and  safety. 

There  are  17  established  lines  of  ocean  steamers  trading  &om  this  port  to  foreign 
ports,  representing  77  steamships,  ranging  in  net  tonnage  from  18,000  to  6,000  tons 
burden. 

Two  new  lines  have  been  established  within  the  past  year,  viz,  to  Jamaica  and 
Braaul,  and  four  new  ships  added  to  those  heretofore  established. 

The  president  of  the  Association  of  Maryland  Pilots  informs  me  that  the  average 
draft  of  water  of  the  vessels  in  the  foreign  trade  is  14  feet  for  sailing  and  21  feet  fbr 
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ateam ;  34  steam  yessels  drawing  25  to  28  feet  have  passed  through  the  channel  dur- 
ing the  past  ^ear. 

The  facilities  for  landing  and  transporting  immigrants  have  been  increased  and 
are  now  nnsurpaased. 

The  activity  of  onr  local  shipbuilders'  yards  is  worthy  of  note.  Of  the  30  ves- 
sels built  during  the  year  just  ended  20  of  them  are  propelled  by  steam. 

They  are  now  constructing  4  sail  and  15  steam,  including  the  2  United  States  ves- 
sels Detroit  and  Montgomery. 

The  marine  plant  at  Sparrow  Point  has  sprung  into  prominence,  and  the  Maryland 
Stoel  Company  is  now  prepared  to  build  vessels  of  any  size;  2  large  steamers  for  onr 
bay  trade  and. 3  steam  tugs  are  constructing.  In  addition  to  this,  a  contract  for  an 
ocean  steamer  of  some  3,000  tons  burden  has  just  been  awarded  to  them. 

The  vessels  in  our  coasting  trade  not  required  by  law  to  enter  and  clear  at  the 
custom-house,  and  not  included  in  the  foreign  tonnage  tables,  aggregate  about 
2,300,000  tons. 

The  foreign-tonnage  movement  shows  an  increase  of  55  per  cent. 

There  are  1,217  vessels  owned  and  docnmenteld  in  tills  collection  district,  repre- 
senting 107,420  net  registered  tons. 

There  is  a  decided  decrease  in  the  imports  in  the  past  yeai*,  most  noticeably  in  tin 
plate,  chloride  of  zinc^  coffee,  wool  dress  goods,  bananas,  spices,  and  sugars. 

In  the  matter  of  exports  a  most  desirable  increase  is  shown  to  the  extent  of 
$34,000,000,  notably  in  wheat,  com,  flour,  all  of  which  have  gained  from  100  to  200 
per  cent.  Rosin,  -dried  apples,  oil  cake,  beef,  tallow,  lard,  pork,  cotton-seed  oil  show 
a  most  decided  increase,  while  there  is  a  perceptible  increase  running  through  80 
X>er  cent  of  the  entire  merchandise  exported. 

Respectfully  submitted, 

Wii.  M.  Marins, 

ColUotar. 

Col.  Wm.  p.  Craighill, 

Corpe  of  Engineeri. 


I  2. 

IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 

The  improvement  was  regularly  undertaken  by  the  United  States  in 
1870.  A  small  sum  had  been  previously  expended  and  was  of  some 
tidvantage  to  navigation.  The  total  expended  by  the  United  States  to 
July  1, 1892,  has  been  $1,302,408.19.  In  addition  the  city  of  Richmond 
has  expended  nearly  $500,000,  but  in  the  last  five  years  only  about 
$50,000,  and  this  near  the  wharves  of  the  city. 

When  the  improvement  was  undertaken  by  the  Government  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  put  in  the  river  during  the  late  war  to  prevent  the 
national  fleets  from  approaching  too  close  to  Richmond.  There  were 
also  natural  obstructions. 

Rockett  Reef  and  Richmond  Bar  had  only  7  feet  of  water  at  mean 
low  tide.  From  Warwick  Bar  (where  the  depth  was  13  feet)  to  Rich- 
mond the  channel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  Gap  Cut-off,  which  now  saves  5  J  miles  of  difficult 
navigation^  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  full  tide,  cor- 
responding to  14.5  feet  at  low  tide,  to  Richmond,  with  a  channel  width 
of  180  feet  from  Harrison  Bar  to  Richmond  docks,  the  excavation  in 
rock  to  be  18J  feet  at  full  tide.  This  plan  was  well  advanced  when 
Congress,  by  act  approved  July  5, 1884,  adopted  the  project  of  22  feet 
at  mean  low  tide  from  Richmond  to  the  sea.  Operations  during  the 
past  year  have  been  conducted  in  accordance  therewith.  In  carrying 
it  out  further  a  large  amount  of  excavation  will  be  in  solid  rock,  and 
the  cost  will  necessarily  be  great.  The  width  to  be  given  to  the 
channel  is  400  feet.from  the  sea  to  City  Point,  300  feet  from  City  Point 
to  Drewry  Bluft*,  and  200  leet  from  thence  toRichmou^ced^he  methods 
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employed  for  improving  the  river  consist  in  dredging,  rock  excava- 
tion, and  the  contraction  of  the  water  way  by  means  of  dikes  or 
jetties. 

Mr.  O.  P.  E.  Burgwyn  continued  the  resident  engineer  of  the  work 
until  December  1,  1891,  when  he  was  succeeded  by  Mr.  H.  D.  Whit- 
comb,  who  had  been  his  predecessor  for  a  number  of  years.  The  de- 
t^led  report  of  Mr.  Whitcomb  is  herewith.  . 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving James  River,  Virginia: 


July  11, 1870 $50,000 

MarchS,  1871 50,000 


June  8,  1872. 
March  3, 1873..^. 
June  23, 1874..., 
March  3, 1875  .. 
August  14,  1876 
June  18, 1878.... 
March 3, 1879  ... 


50,000 
75,000 
50,000 
50,000 
60,000 
70,000 
75,000 


June  14,  1880 $75,000 

March  3, 1881 60, 000 

August  2, 1882 75,000 

Julys,  1884 75,000 

August  5, 1886 112,500 

Augusta,  1888 225,000 

September  19,  1890 200,000 

Total 1,352,500 


Money  statement, 

July  1,  1891,  balance  unexpended $142, 957. 65 

June  30,  1892,  amount  expended  during  fiscal  year 98, 902. 63 


July  1, 1892,  balance  unexpended 

July  1,  1892,  outstanding  fiabUities $2,000.00 

July  1, 1892,  amouht  covered  by  uncompleted  contracts 33, 087. 44 


44,055.02 


36,087.44 


July  1, 1892,  balance  available 8,967.58 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 208, 967. 58 


'  Amount  (estimated)  required  for  completion  of  existing  project 3, 536, 070. 45 

Amount  that  can  be  profitably  expended  in  fiscal  year  endin|^  June 

30,1894 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Alntract  of  propoaaU  for  constrvciion  of  a  railroad  irach,  transfer  slip,  car  and  caisson, 
improving  James  JRiver,  Virginia,     Opetied  Ootoher  15, 1891,  at  12:05 p.  m. 


TSo. 

Kameand  residence  of  bidder. 

A— 1,000  feet  of 
nulroad  track 
per  linear  foot. 

B- 

Transfer 

slip. 

Caisson. 

Car. 

Grand 
Total. 

Price. 

TotaL 

1 

Ctoorge  Washington  Donly,  Kichmond, 

Vn : 

$2,700.00 

a  D.  Laaghorne,  Riohmond.  Va  * 

W.  B.  Brooks,  Jr.,  Baltimore,  Md.t 

The  Tredegar  CJompany.  Richmond,  Va. 
H.  Bmssiar  Si  Bro.,  Baltimore,  Md 

$5.35 
4.95 

$5, 350. 00 
4,950.00 

$3,666.66 

2, 933. 33 

♦ 

2,750.00 

$750.66 
325.00 

$11,383.33 

2, 896. 00 
2, 950. 00 
2,476.17 

Henry  U.  Dorennui,  Newark,  N.  J 

H.  T.  JioiTiflon  A  Co.,  Petersburg,  Va  . . 

5.75 

6,750.00 

3, 600. 00 

575. 00 
491. 34 

12,775.00 

*  Or  will  eonstract  railroad  track  and  slip  at  10  per  cent  on  c«Rt  of  same. 

t  By  telegtam  reoeived  at  U  :17  a.  m.,  makes  bin  bid  on  railroad  track  $5.93  per  linear  foot,  or  a  total  of 
$5,950  for  ttiat  item. 

AvaOable  for  contracts,  $15,000. 
Contract  with  No.  2  for  items  A  and  B. 
Contract  with  No.  4  for  item  D. 
Contract  with  No.  7  for  item  C. 
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rkport  of  mr,  h.  d.  whitcomb,  assistant  engineer. 

Engineer  Office, 
Biohmond,  Fa.,  July  7, 189g, 
Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  connected 
•with  the  improvement  of  James  River  for  the  dscal  year  ending  June  30,  1892. 

I  am  indebted  to  the  monthly  reports  of  Mr.  C.  P.  E.  Bnrgwyn,  my  predecessor  as 
assistant  engineer;  and  to  Mr.  E.  G.  Higginbotiiam,  inspector,  as  to  operations  pre- 
vious to  December,  1891. 

surveys  and  tidal  observations. 

A  very  complete  survery  was  made  in  September,  1891,  from  the  city  limits  to 
Goodes  Rocks,  which  was  continued  to  the  head  of  Richmond  Bar  in  January,  1892. 
Soundings  were  taken  at  intervals  of  10  feet  on  lines  20  feet  apart,  and  give  detailed 
information  as  to  the  condition  of  the  river  bed  in  that  distance. 

A  survey  was  made  of  Kingsland  Reach  previous  to  the  last  dredginc  done  and 
another  after  it  was  completed,  in  May,  1892.  Soundings  were  also  taken  in  Sep- 
tember, 1891,  and  in  May,  1892,  between  the  wing  dams  from  the  head  of  Richmond 
Bar  to  Drewry  Bluff,  and  several  lines  of  soundings  at  intervals  of  10  feet  on  the  site 
of  the  military  obstructions  of  1861-'65  at  Drewry  Bluff.  Soundings  were  also  taken  in 
Dutch  Gap  before  and  after  the  recent  dredging  there.  The  positions  of  all  these 
with  those  of  some  other  minor  surveys,  except  the  first  in  Kingsland  Reach,  were 
measured  between  established  points  by  a  graduated  wire,  and  on  other  surveys 
with  the  position  of  soundings  determined  by  angles,  as  at  Wards  Reach,  a  cross  over 
shoal  between  Drewry  and  Chaffin  Bluffs. 

Tidal  observations  were  taken  at  ten-minutes  intervals,  day  and  night,  during  the 
month  of  August,  1891,  at  Warwick  Bar,  Dutch  Gap,  City  Point,  Sandy  Point,  Kings 
Mill  Wharf,  and  Cape  Charles,  and  at  intervals  of  about  5  miles  between  Richmond 
and  Newport  News,  for  one  tide,  accompanied  with  observations  on  the  currents. 

These  surveys  and  current  observations  were  made  under  the  personal  direction  of 
Mr.  Higginbotham. 

dredging  and  other  work. 

At  the  beginning  of  the  fiscal  year  work  was  being  prosecuted  under  a  contract 
with  Mr.  CD.  Langhome  for  excavation  at  several  points  between  Richmond  and 
the  lower  part  of  Kingsland  Reach ;  and  with  Mr.  W.  Hampton  Curtis  for  wing 
dams  at  Wilton. 

city  limits  to  goodes  rocks. 

.  *  Mr.  Lan^rhorne  completed  his  contract  for  dredging  between  the  city  limits  and 
Steams  Dike  in  July,  1891,  having  excavated  6,673  cubic  yards  of  disinte^ated  and 
154.2  cubic  yards  of  solid  rock  in  tuis  year,  making  a  total  of  30,724.8  cubic  yards  of 
disintegrated  and  478  cubic  yards  of  solid  rock  on  this  section. 

He  had  completed  his  contract  firom  Steams  Dike  to  Goodes  Rocks  in  the  previous 
fiscal  vear.  Under  the  contract,  the  United  States  were  to  do  any  blasting  necessary 
at  rocky  points  above  Goodes  Rocks.  The  dredges  were  worked  over  the  areas  cov- 
ered by  the  contract,  making  the  full  depth  of  22  feet  in  many  places,  but  quite  a 
number  of  areas  remain,  too  nard  to  be  removed  by  the  dredges  emploved.  No  drill- 
ing or  blasting  was  done  by  the  United  States,  as  the  total  cubic  yards  specified  in 
the  contract  had  been  removed. 

A  supplementary  contract,  modifying  the  former,  was  approved  March  26, 1892. 
under  whi«h  work  was  immediately  resumed  on  the  lower  of  these  two  sections,  ana 
later  on  the  other.  Under  this  9,140.4  cubic  yards  of  disintegrated  and  48.1  cubic 
yards  of  bowlders  classed  as  solid  rock  have  been  removed. 

It  seems  probable  that  the  disintegrated  rock  mentioned,  a  granite  or  gneiss,  is 
softened  to  a  limited  depth  in  many  places  when  exposed  to  the  current,  and  that  a 
dredge  can  often  remove  an  additional  foot  or  so  of  material  after  an  exposure  of  a 
few  months,  which  had  been  previously  too  hard.  There  is  a  limit  to  this  process  oi' 
softening  in  approaching  the  underlying  solid  rock,  which  rises  to  near  the  present 
bottom  in  many  places. 

The  amount  to  be  expended  on  these  two  sections  by  the  supplementary  contract 
is  not  to  exceed  $15,000,  including  the  expense  incurred  by  the  United  States  in 
drilling  and  blasting.  The  intention  of  the  contract  is  to  open  a  channel  above 
Richmond  Bar  at  least  60  feet  wide  by  18  feet  deep  at  low  tide.    The  same  contract 
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reduces  the  quantity  of  sand  to  be  dredged  below  Riohmond  Bar  from  102,600  to 
25,000  oubic  yards,  and  limits  the  expencuture  at  Goodes  Rooks  under  it  to  $13,000. 

OOODSS  BOCKS. 

Operations  from  the  former  fiscal  year  were  oontinued  on  the  new  channel  until 
November  1, 1891,  and  included  drilling  and  blasting  by  the  contractor,  as  well  as 
dredging. 

Work  was  resumed  in  March,  1892,  under  the  supplementary  contract,  and  is  still 
in  progress,  and  until 'June  27,  1892,  was  confined  to  removing  the  debris  from  the 
blasting  of  1891  and  previous  years.  Drilling  and  blasting  are  now  resumed,  and 
about  370  cubic  yards  of  bottoming  remain  to  be  removed  before  the  full  depth  of  22 
feet  is  attained  in  this  new  channel.  * 

The  contractor  has  also  dredged  2,099.6  cubic  yards  of  disintegrated  rock  and  147.3 
cubic  yards  of  solid  rock(  under  the  supplementary  contract)  in  a  channel  connect- 
ing the  out  last  mentioned  with  that  over  Richmond  Bar.  All  the  rock  taken  from 
the  new  channel  was  placed  on  the  wing  dams  and  training  walls,  mainly  at  Wilton 
and  Kingsland  Reach. 

QOODXS  ROCKS  TO  RAITDOLPH  FLATS. 

The  contractor  worked  from  July  17  to  October  31, 1891,  in  deepening  the  chan- 
nels at  the  head  of  Richmond  Bar  and  opposite  the  monitor  fleet  at  Randolph  Fl^ts. 
Hard,  disintegrated  rock  was  found  for  a  short  distance  at  the  head  of  Richmond 
Bar  at  depths  of  16  feet  and  over.  This  cut  was  continued  for  only  900  feet,  and 
was  mainly  in  coarse  gravel  and  cobble,  containing  some  large  bowlders.  Ten  thou- 
sand and  sixty-nine  and  six-tenths  cubic  yards  were  removed,  of  which  722.8  cubio 
yards  were  in  bowlders  classed  as  solid  rock. 

The  material  in  Randolph  Flats  was  sand  overlying  coarse  gravel  and  cobble, 
containing  bowlders  and  small  areas  of  disintegrated  rock,  at  from  20  to  22  feet  be- 
low low  tide.  The  amount  removed  here  was  31,601  cubic  yards,  of  which  163.8 
cubic  yards  were  classed  as  solid  rock.  A  further  amount  of  2.581.4  cubio  yards  of 
sand  and  gravel  were  dredged  from  the  lower  part  of  this  shoal  in  March,  1^. 

KIMQSLAKD  REACH. 

The  contractor,  Mr.  C.  D.  Langhome^  began  dredging  a  channel  through  this  shoal 
in  November,  1891,  and  completed  his  contract  in  February,  1892.  He  removed 
45.050.8  cubio  yard#,  including  132  cubio  yards  of  bowlders  classed  as  solid  rock. 
This  shoal  is  a  cross-over  where  the  river  had  a  width  of  1,000  feet,  and  has  been  one 
of  the  most  annoying  to  navigation,  especially  after  great  freshets.  The  current  is 
now  confined  between  brush  training  walls  550  feet  apart,  and  a  channel  200  by  22 
feet  has  been  dredged  between  them.  The  core  of  the  oar  was  of  heavy  gravel  and 
cobble.  It  is  expected  that  the  contraction  now  made  will  maintain  the  channel.  A 
levee  on  the  right  hank  was  estimated  for  in  1877,  after  the  great  freshet  of  that 
year,  to  prevent  such  a  diversion  of  the  current  as  then  occurred,  and  may  yet  be 
found  im])ortant.  Two  openings  in  the  training  walls,  aggregating  430  feet,  left  for 
the  deposition  of  dredged  material  behind  them,  should  be  closed,  and  it  may  be 
necessary  to  further  strengthen  the  brush  work  with  stone  from  excavations  near  the 
city.  The  remains  of  two  sunken  vessels  which  partly  obstructed  the  new  channel 
were  removed  by  the  United  States  in  April,  1892. 

DUTCH  OAP. 

A  contract  was  made  in  February,  1892,  with  Mr.  C.  T.  Caler  for  the  removal  of 
not  exceeding  15,000  cubic  yards  from  the  slide  of  1889  in  Dutch  Gap.  The  contract 
was  finished  May  4, 1892,  by  the  removal  of  13,545.4  cubic  yards.  The  slide  is  now 
removed  to  a  depth  of  18  feet  in  the  fairway,  and  to  from  10  to  14  feet  for  the  re- 
mainder. The  surface  width  of  the  cut  is  now  515  feet  at  the  upper  entrance  and 
330  feet  at  the  narrowest  point,  which  is  near  the  lower  entrance.  The  18  feet  con- 
tours are  320  feet  apart  at  the  former  and  190  feet  at  the  latter  with  a  channel  depth 
of  more  than  20  feet  in  each  case.  There  is  a  fairway  entirely  through  the  cut  100 
feet  wide  by  over  18  feet  deep ;  but  at  the  upper  entrance  there  is  a  shoal  area  of 
20,000  square  feet,  left  in  former  dredging,  witn  less  than  18  feet  depth,  and  m  this 
an  area  of  800  square  feet  with  less  than  15  feet,  one  sounding  being  13.7  at  low  tide. 
There  are  18  feet  or  more  on  each  side  of  this  shoal  area.  The  bottom  oi  this  cut  is 
a  very  hard  clay,  dredged  with  difficulty  unless  loosened  by  explosives.  Farther 
reference  to  this  cut  and  vicinity  is  made  elsewhere. 
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WINO  DAMS  AT  WILTON. 


These  were  completed  in  August,  1891,  by  Mr.  W.  Hampton  Cnrtis,  contractor. 
They  are  thoroughly  well  built  and  protected  with  atone.  They  are  all  on  the  left 
bank  and  their  numbers  and  lengths  are  as  follows : 


No.  114 

No.  116 

No.  118 

No.  120 

No.  124 

No.  128 

No.  132 254.8 


Feet. 
53.8 

No.  134 

Feet. 
222.4 

86.5 

No.  138 

170.3 

143.2 

No.  142 

182.8 

195.8 

No.  146 

225. 0 

246.5 

No.  150 

205.3 

264.6 
254.8 

Total  lensTth 

2.257.0 

TBANSFER  SLIP,  ETC. 

This  work  was  designed  to  facilitate  the  distribution  behind  the  dikes  o(  material 
dredged  between  Richmond  Bar  and  Falling  Creek,  a  distance  of  nearly  4  miles, 
where  the  river  bed  is  of  sand  mainly. 

It  consists  of  a  railway  of  standard  gauge  about  1,300  feet  long  and  8  feet  above 
high  tide,  built  on  a  pile  causeway^  with  an  incline  to  the  river,  on  a  grade  of  about 
2  per  cent,  where  it  will  connect  with  a  barge  rising  and  falling  with  the  tide.  To 
tMs  scows  with  loaded  cars  can  be  brought  and  tiience  taken  by  a  locomotive  to 
the  dumping  ground. 

The  railway  was  built,  under  a  contract  with  Mr.  C.  D.  Langhome,  between  No- 
vember, 1891,*^  and  April,  1892.  All  the  materials,  including  the  raUs  and  fastenings, 
were  furnished  by  the  contractors,  and  the  whole  work  is  strictly  tip  to  reauirement. 

The  barge  or  caisson  was  built  under  a  contract  with  Messrs.  H.  T.  Morrison  & 
Co.,  of  Petersburg,  Ya.,  and  is  also  in  every  respect  according  to  contract. 

The  locomotive,  a  second-hauded  tank  engine,  weighing,  with  fuel  and  water. 
36,250  pounds,  which  had  been  put  in  good  order  before  its  purchase,  was  iiimishea 
by  the  Tredegar  Company,  who  also  furnished  a  model  iron  dumping  car. 

About  twenty  dumping  cars  will  be  needed  to  keep  two  ordinary  dredges  sup- 
plied. 

Amovnt  dredged  during  the  year. 


LocsUty. 


gravel,  and 
day. 


Decom- 
posed rock. 


Solid  roek. 


City  lixnite  to  Steams  Dike  .... 
Stearns  Dike  to  Goodes  Rocka- . 

Goodes  Rocks 

Richmond  Bar 

Randolph  Plata 

Kingsland  Reach 

Dutch  Gap 


Total. 


Ou6.  yards. 


9,342.8 
34,018.6 
44,918.8 
13,645.4 


Cub.  yards, 
10,820.5 
6,iri2.9 
4,244.9 


Oub.  yards, 
1€2.0 
40.3 
6,044.8 
'  722.8 
163.8 
132.0 


101,825.6 


20,058.8 


6,265.7 


FREBHBTS. 

No  heavy  freshets  hate  occurred.  The  following  rises  have  been  noted  above  low 
tide : 

Feet. 

August  25, 1891 8.3 

January  16, 1892 13.5 

January  21,  1892 11.6 

March  1,1892 7.8 

March  10, 1892 8.7 

April  24, 1892 9.4 

The  completion  of  the  work  in  Kingslaud  Reach  and  the  further  removal  of  the 
slide  of  1889  in  Dutch  Gap  have  been  of  benefit  to  navigation.  *  The  depths  of  chan- 
nels elsewkereJiave  generally  been  maintained  with  some  improvement  due  to  con- 
traction and  dredging.  The  work  done  in  the  rocky  bottom  for  2  or  3  miles  below 
Biehmond  has  been  a  further  progress  towards  a  wider  and  deeper  channel  there, 
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but  no  improvement  in  available  depth  from  the  sea  to  th^  city  can  be  reported  from 
the  last  year,  which  was  16^  feet  at  full  tide. 

All  the  depths  mentioned  in  this  report,  except  when  otherwise  specified,  are 
referred  to  llie  datum  line,  which  is  mean  low  tide;  and  the  widths,  surfaces,  and 
areas  in  cross  section  and  heights  of  freshets  are  also  given  for  the  same  stage  of 
water. 

The  mean  rise  and  fall  of  tide  at  Biohmond  is  3.6  feet;  at  City  Point,  2.5  feet; 
at  the  Junction  with  the  Chickahominy,  2  feet;  and  at  Newport  News,  2.5  feet. 

Returning  to  this  work  after  an  interval  of  ten  years,  in  which  the  plan  of  the 
improvement  has  been  considerably  enlarged  by  law.  and  large  amounts  of  work 
done  in  excavation  and  in  constructing  regulating  dikes  and  wing  dams,  it  has  been 
necessary  for  me  to  examine  the  successive  maps  and  reports  made  in  the  interval 
and  before  in  order  to  learn  what  has  been  done  from  year  to  year  and  the  results. 
Some  of  the  more  important  facts  collected  in  this  way  are  shown  in  this  report  and 
more  clearly  in  the  appended  maps  and  statements.  The  progress  of  the  improve- 
ment, especially  in  the  14  miles  nearest  Richmond,  has  been  steady,  and  appears  to 
bepermanent. 

The  characteristics  of  James  River  have  been  stated  in  your  previous  reports,  and 
only  a  brief  description  will  be  given  now. 

The  river  begins  at  the  confluence  of  the  Jackson  and  Cowpasture  rivers,  a  few 
miles  east  of  Clifton  For^e,  in  Alleghany  County,  Ya..  and  is  234^  miles  long  to  the 
head  of  tide  at  Richmond.  In  this  distance  it  falls  l,018i  feet,  an  average  of  4.34  to 
the  mile,  and  in  the  last  10  miles  above  tide-water  it  faUs  124  feet  over  a  bed  of 
granitio  rock.  The  tributaries  mentioned  have  their  sources  on  the  eastern  slope  of 
the  Alleghany  Mountains  and  in  ridges  parallel  to  and  eastward  of  that  range. 

The  James,  at  Richmond,  carries  the  drainage  of  more  than  7,000  square  miles, 
and  tiiat  which  enters  the  river  below  Richmond  makes  the  total  area  drained  about 
10,500  square  miles.  Perhaps  one-half  of  this  area  is  mountainous,  and  the  discharge 
is  subject  to  great  fluctuations  and  to  violent  freshets,  which  have  been  frequent  in 
recent  years. 

The  lowest  gauging  noted  was  in  1881,  when  the  city  engineer  found  it  800  cubic 
f^et  a  second.  His  estimate  of  the  normal  low-water  discharge  is  1,332  cubic  feet. 
In  the  freshet  of  November,  1877,  which  was  28.6  feet  above  datum  line  at  Rocketts, 
Richmond,  tha  highest  rise  of  which  there  is  an  authentic  record,  it  is  probable  that 
the  discharge  at  me  height  of  the  freshet  was  200,000  cubic  feet  a  second. 

The  fall  below  Richmond  is  inconsiderable  at  or^nary  stages.  It  amounts  to  less 
than  three-tenths  of  a  foot  in  the  14  miles  to  Dutch  Gap,  and  can  scarcely  amount  to 
a  foot  in  the  whole  distance  to  Newport  News. 

For  7  miles  below  Richmond  the  nver  flows  directly  south  with  slight  curvature : 
it  then  turns  eastward  and  is  very  tortuous  to  its  junction  with  the  Appomattox,  30 
miles  below.  In  the  remaining  97  mUes  to  its  mouth  there  are  several  bends,  but 
the  curvature  is  much  less  than  in  the  middle  section. 

The  physical  conditions  of  the  river  in  tide  waters  are  well  and  concisely  stated 
by  Mr.  Burffwyn  in  his  report  of  1882  to  Capt.  Thomas  Turtle,  Corps  of  Engineers, 
made  after  the  elaborate  survey  of  1881,  about  as  follows : 

*'  From  these  considerations  it  appears  that  the  river  has  three  distinct  conditions 
of  location.  The  first  is  where  the  river  is  subject  to  freshet  action  exclusively. 
The  tiliird  is  where  the  rive)*  is  entirely  governed  bv  tidal  considerations,  and  a  mid- 
dle section  where  first  the  tides  and  then  freshets  have  the  ^eater  influence.  The 
boundaries  of  these  sections  so  blend  into  one  another  that  it  is  not  possible  to  define 
their  limits  exactly,  and  they  probably  vary  with  each  particular  freshet ;  but  as 
the  river  suddenly  deepens  at  Drewry  Bluff  and  maintains  this  depth  for  some  dis- 
tance, this  is  taken  as  the  end  of  the  first  section.  The  second  naturally  ends  at 
City  Point,  and  the  third  extends  from  thence  to  the  sea." 

For  nearly  2  miles  below  the  city  limits  the  bed  of  the  river  is  in  rock,  mainly  soft 
or  disintegrated  granite  containing  hard  bowlders  of  considerable  size  and  reefs  of 
hard  granite  or  gneiss ;  the  most  considerable  of  which  is  known  as  Goodes  Rocks. 
This  rocky  bed  was  formerly  covered  with  a  stratum  of  sand,  also  containing  many 
bowlders.  The  sand  has  been  almost  completely  swept  off  by  the  current  caused  by 
works  of  regulation,  and  the  bowlders  in  and  near  the  channel  have  been  removed  by 
dredges  a^id  ot^er  appliances. 

This  rocky  bed  is  about  16  feet  below  datum  line  at  the  head  of  Richmond  Bar, 
and  thence  slopes  rapidly  to  more  than  22  feet,  and  afterward  makes  its  appearance 
in  a  few  isolated  pomts  only,  of  small  area  and  of  no  obstruction  to  the  channel. 

From  Richmond  Bar  to  the  end  of  the  first  section,  mentioned  by  Mr.  Burgwyn, 
the  river  bed  is  in  sand  resting  at  varying  and  generally  increasing  depths  on  a  bed 
of  coarse  gravel,  containing  some  large  bowlders,  and  tor  a  short  distance  below  the 
bar  of  small  areas  of  soft  rock  20  or  more  feet  below  low  tide. 

The  bar  itself,  except  at  its  head,  is  now  of  compact  gravel  and  cobble,  with  the 
usual  large  bowlders.  It  was  formerly  covered  with  from  7  to  8  feet  of  sand,  which 
has  been  entirely  swept  away  from  between  the  works  of  contraction. 

Digitized  by  VaUOVlC 


1018   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

In  the  rocky  section  above  the  bar  the  work  oAmprovement  is  now  exclnsively  in 
excavation^  aJthongh  the  width  of  the  river  ha6  been  contracted  by  tlikoe  and  wing 
dams,  owing  to  which  the  channels  when  evenly  cut  to  a  regular  depth  are  not  liable 
to  obstructions  by  deposits  from  the  river.  In  the  remaining  part  of  the  first  sec- 
tion mentioned  above,  the  improvement  has  been  made  by  contraction  aided  by 
dredging. 

Between  Drewry  Bluff  and  City  Point  the  river  is  generally  of  considerable  depth, 
with  shoal  areas  at  intervals,  almost  always  where  the  current  changes  from  one 
bank  to  the  other,  where  also  the  river  surface  exceeds  its  average  width.  From 
experience  with  tnree  of  these  shoals  it  is  clear  that  contraction  rather  than  dredg- 
ing is  needed  on  this  part  of  the  river.  Below  City  Point  the  river  becomes  broader 
and  deeper,  rather  an  estuary  than  part  of  the  river.  The  shoals  which  require  deep- 
ening are  few,  although  individually  they  are  of  greater  extent  than  those  between 
Drewry  Bluff  and  City  Point. 

From  experience  thus  far,  it  is  probable  that  channels  of  the  desired  depth  can  be 
maintained  more  economically  by  occasional  dredging  than  by  the  construction  of 
dikes,  but  experience  has  been  limited  with  channels  out  deeper  than  18  feet  below 
datum  line,  and  reinilating  works  may  be  found  more  economical  than  dredging  in 
the  maintenance  of  some  of  the  channels  when  dredged  to  the  enlarged  plan. 

mSTOBT  OF  THB  IMPROVKMSNT. 

The  river  was  surveyed  by  Claudius  Crozet  in  1826  under  the  direction  of  the 
board  of  public  works  of  Virginia,  but  no  action  was  taken  as  the  result  of  it. 
Another  survey  was  made  by  Capt.  Howard  Stansbury,  Assistant  U.  8.  Engineer,  in 
1836,  and  a  third  In  1852  by  the  U.  S.  Coast  Survey.  In  the  last-named  year  Congress 
made  an  appropriation  of  $45,000  for  the  improvement  of  the  James  and  Appomattox 
rivers.  One-half  of  this  was  expended  on  tne  James  under  the  direction  of  Col.  De 
Rusey  on  behalf  of  the  United  States,  who  was  aided  by  a  committee  of  Richmond 
city  council,  the  city  having  appropriated  $21,300  to  the  work.  This  expenditure 
was  of  considerable  advantage,  in  the  removal  of  the  more  dangerous  rocks  and  in 
maintaining  somewhat  4eeper  channels  over  the  bars.  The  appropriation  was  ex- 
hausted in  1855.  After  that  some  work  was  done  by  the  city,  but  no  further  appro- 
priation was  made  by  Congress  until  1870.  In  tnat  year  Congress  appronnated 
$50,000  and  the  city  $250,000.  A  large  part  of  the  latter  was  expended  m  dredges 
and  other  machinery,  and  in  acquiring  the  land  for  Dutch  Gap  Cut-off.  The  Con- 
gressional appropriation  was  mainly  expended  in  removing  obstructions  placed  in  the 
river  during  the  civil  war  and  in  opening  Dutch  Gap  Cutoff. 

The  obstructions  were  lines  of  cribs  and  sunken  vessels  placed  by  the  Confederate 
authorities  at  Warwick  Bar,  Drewry  Bluff,  and  Kinesland  Reach,  and  military 
bridges  above  Drewry  Bluff.  These  were  removed  sufficiently  so  as  not  to  interfere 
with  navigation,  and  some  of  them  completely.  A  cut  through  the  narrow  neck  at 
Dutch  Gap  had  been  made  by  the  forces  under  Gen.  B.  F.  Butler  during  the  civil 
war,  but  was  too  contracted  for  the  passage  of  large  vessels,  and  a  causeway  had 
been  built  across  the  upper  entrance.  This  was  washed  out  by  the  freshet  of  1870, 
and  the  cut  was  then  enlarged  and  deepened  by  the  United  States. 

The  survey  made  under  your  instructions  in  1874  by  Mr.  William  Popp  waa  more 
in  detail  than  any  which  preceded  it,  and  remains  the  standard  to  which  others  on 
this  part  of  tiie  river  are  usually  referred.  Itshowedthat  the  obstructions  placed  in  the 
river  did  no  permanent  injury  to  its  navigation.  The  depths  on  Richmond  and  War- 
wick bars  were  practically  the  same  in  1836,  1852,  and  1870.  The  crest  of  Warwick 
Bar  had  moved  2,000  feet  above,  but  its  depth  was  the  same  as  formerly  at  the  old 
site.  The  only  material  change  noted  was  in  Trent  Reach,  in  the  bend  cut  off  by 
Dutch  Gap,  which  in  1852  had  a  depth  of  10  feet,  and  but  8  feet  in  1874  after  some 
dredging.  This  change  may  have  followed  the  opening  of  Dutch  Gap  Cut  Off,  which 
caused  a  diversion  of  part  of  the  river. 

A  great  freshet  occurred  on  September  5, 1870.  It  rose  to  27  feet  above  low  tide 
at  Rocketts :  as  results  the  depths  on  Richmond  Bar  and  in  Trent  Reach  were  reduced 
to  7  feet  and  ooixespondingly  at  some  other  points.  The  larger  New  York  steam- 
Hhips  ceased  to  run  to  the  city  for  several  months. 

Such  was  the  condition  of  the  river  in  1870,  before  the  recent  work  of  improvement 
was  beffun;  and  the  channel  limited  in  depth  to  10^  feet  at  full  tide  for  14  miles 
below  tne  city,  was  further  impaired  by  obstructions  natural  and  artificial,  by 
bowlders  and  wrecks  and  simken  cribs  and  vessels.  The  artificial  obstructions  were 
removed  by  the  United  States,  as  before  stated.  The  dredging  throneh  the  shoals 
was  at  first  done  by  the  city,  the  intention  being  to  get  16  feet  at  full  tide  from  below 
Richmond  Bar.  Dikes  were  also  begun  to  regiuate  the  river  widths  and  close  minor 
channels,  as  at  Drewry  Island,  and  to  retain  the  material  excavated  from  the  main 
channel. 

A  cut  was  made  through  Richmond  Bar  75  feet  wide  by  11^  feet  deep  at  low  tide^ 
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bat  at  tbe  date  of  the  survey  in  1874  tbis  had  been  reduced  to  Si  feet  by  deposits 
from  the  river.  The  mean  surface  width  on  this  bar  in  1874  was  1,022  feet,  and  its 
mean  area  in  cross-section  6,331  square  feet.  Its  mean  depth  was  6.45  feet  and  its 
available  depth  for  navigation  in  a  channel  80  feet  wide  was  8.2  feet  at  mean  low 
tide.    The  condition  of  this  and  other  shoals  above  Drewry  Bluff  at  this  time  com- 

Eared  with  1890  are  given  in  Statement  A^  appended.  The  aim  of  the  improvement 
ad  now  been  fixed  by  the  eufrineer  officer  in  charge  to  obtain  18  feet  at  full  tide 
from  the  sea  to  Richmond,  wltli  a  depth  of  not  less  than  15  feet  at  low  tide  in  rock. 
The  width  of  the  channel  wa.s  to  be  180  feet. 

In  1874  a  dike  was  built  on  the  left  bank  at  Richmond  Bar,  contracting  the  river 
width  to  900  feet,  and  a  channel  120  feet  wide  by  15  feet  deep  was  dredged.    This 

fave  an  area  in  cross  section  between  the  dike  and  |he  right  bank  of  6,639  square  feet, 
he  freshet  of  February,  1875,  14.4  feet  above  datum  line,  reduced  the  depth  again 
to  lli  feet,  and  this  for  a  narrow  strip,  and  the  area  to  6,165  feet.  In  July,  1875,  a 
training  wall  of  stone  and  timber  win^  dams  were  constructed  on  the  right  bank, 
covering  about  1,100  feet  of  the  bar,  which  reduced  the  width  uniformly  to  775  feet. 
The  wing  dams  were  built  to  the  level  of  high  tide  at  their  channel  ends,  and  about 
1  foot  higher  at  the  shore.  No  further  dredging  was  done  at  the  time.  There  was 
no  rise  in  the  river  for  several  months,  and  no  effect  of  the  tidal  current  was  noted 
other  than  a  rounding  out  of  the  bed,  which  still  showed  traces  of  the  last  previous 
dredging.  Hie  river  rose  8i  feet  above  its  usual  stage  in  March^  1876,  and  was  above 
its  ordinary  stage  for  more  than  a  week.  The  result  was  an  increase  in  depth  of 
channel  to  12  feet,  and  an  increase  in  average  area  to  6,590  feet.  After  this  the  widths 
on  this  bar  were  further  contracted  from  time  io  time,  until  the  present  widths  of 
from  426  to  467  feet  were  attained  in  1881 ;  intended  to  produce  the  depth  of  15  feet 
as  required  by  the  plan  of  that  date. 

This  depth  was  attained  and  has  since  been  maintained,  but  no  dredging  has  mate- 
rially increased  it,  except  temporarily,  nor  has  the  area  of  1876  been  exceed.  The 
mean  cross  section  for  the  bar  3,500  feet,  long  is  now  6,211  feet,  with  a  maximum  of 
6,544  and  a  minimum  of  5,686.  There  is  a  wide  channel  over  it  with  not  less  than 
15  feet  at  low  tide.  The  material  remaining  is  such  as  yields  slowly,  «f  at  all,  to 
the  currents.  A  further  contraction  will  doubtless  maintain  a  deeper  channel,  but 
dredging  is  necessary  to  obtain  it. 

Contraction  by  wing  dams  and  dikes  were  made  on  other  shoals  as  far  down  as 
Warwick  Bar  before  1881,  and  with  good  results.  During  this  time  also  the  channel 
through  the  section  above  Richmond  Bar  was  widened  and  deepened,  and  included 
also  channels  through  Rockets  Reef  and  Gillies  Creek  shoals,  which  are  within  the 
city  limits.  No  considerable  work  has  been  done  for  a  few  years  past  by  the  United 
States  within  the  city  limits,  and  this  part  of  the  river  is  now  in  charge  of  the  city 
engineer  through  the  James  River  improvement  committee. 

The  channels  at  Yarina  and  Curies  Neck,  which  are  between  Dutch  Gap  and  City 
Point,  and  those  at  Harrison  Bar,  Swan  Point,  and  Goose  Hill  Flats,  which  are  below 
City  Point,  were  deepened  to  18  feet.  Wing  dams  were  constructea  at  Varina  which 
caused  a  considerable  improvement^  even  in  the  dredged  channel  and  elsewhere,  up  to 
as  late  as  1884.  At  some  later  date  the  upper  dams,  which  had  not  been  revetted 
with  stone,  were  much  shortened  by  a  freshet,  and  changes  were  made  in  their  shore 
ends  whicn  may  have  further  impaired  their  efficiency.  The  channel  is  now  shoal- 
ing wherever  the  win^  dams  were  shortened,  but  not  elsewhere.  The  channel  at 
Curies  Neck  is  also  silting  up  and  returning  to  its  former  condition.  The  available 
depth  has  been  reduced  from  18  feet,  to  which  it  had  been  dredged,  to  about  15i 
feet,  as  found  by  the  survey  of  1890.  The  shoal  is  at  a  crossover  with  the  usual  ac- 
companiment of  more  than  the  average  width.  The  means  were  not  at  command  in 
1881  for  contraction  as  well  as  dredging,  and  it  was  hoped  that  dredging  would  suf- 
fice. It  is  evident  that  on  all  the  shoals  between  Richmond  and  City  Point,  which 
are  formed  by  matter  now  transported  by  the  river,  a  contraction  of  the  sectional  area 
is  needed  to  maintain  a  deeper  channel  than  has  been  formed  by  nature,  and  that  in 
most  cases  the  depth  required  by  the  plan  of  improvement  may  be  had  by  contrac- 
tion alone,  although  it  would  be  hastened  by  dredging ;  and  dredging  may  be  found 
necessary  within  limited  areas. 

The  channels  at  Harrison  Bar  and  Goose  Hill  Flats,  which  are  below  City  Point, 
show  some  changes  since  they  were  dredged  to  18  feet  in  1880.  The  crest  of  the  for- 
mer has  lowered  a  little,  whue  the  flat  opposite  Westover,  over  a  mile  below,  shows 
but  17,2  feet  in  places.  The  upper  entrance  to  the  channel  through  Goose  Hill  Flats 
is  narrowed,  but  retains  its  full  depths. 

The  mjlddle  section  of  the  channel  for  2,000  feet  has  shoaled  so  that  in  spots  there 
are  but  little  over  17  feet.  The  channel  at  Swan  Point  was  deepened  from  18  feet  in 
1880  to  over  20  feet  in  1885,  and  has  not  been  examined  since. 

A  very  thoroujB^h  examination  of  the  river  was  made  in  1881,  under  your  direction, 
in  compliance  with  a  resolution  of  Congress  directing  a  report  on  the  practicability 
and  cost  of  deepening  the  channel  from  the  sea  to  Richmond  to  25  feet  at  full  tide. 
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The  estimate  for  this  was  submitted  in  your  report  of  1882;  and  Congress  adopted  the 
plan  in  July,  1884. 

Since  then  the  work  has  been  prosecuted  with  that  end  in  view. 

The  most  tedious  part  of  the  work  is  in  the  rocky  bed  for  2  miles  below  the  city 
limits.  Work  was  begun  at  €k>odes  Rocks,  the  largest  area  of  solid  rock,  in  1884. 
The  channel  lines  were  moved  50  feet  to  the  right  to  give  greater  directness  to  the 
current  and  allow  blasting  to  be  done  with  less  danger  to  navigation.  The  cut  is 
now  56  feet  wide  and  about  500  feet  long  in  the  most  solid  part  ofthe  reef.  It  should 
be  made  at  least  100  feet  wide  before  it  is  opened  to  navigation.  Between  this  cut  and 
Richmond  Bar  below,  and  also  between  it  and  the  city  limits  above,  a  large  percent- 
age haa  already  been  excavated  to  a  depth  of  18  feet  and  a  considerable  area  to  22 
feet.  The  quantities  remaining  ^tween  the  city  and  bar  are  as  follows  for  the  widths 
and  depths  of  channel  stated : 


Widths  ajDd  depths. 

Locality. 

««^« 

150  by  22 
feet. 

100  by  22 

Citv  lim  lis  to  Goodea  Bocks 

OubisydM, 

825,671 

62,092 

OubieydM. 

210.971 

88,169 

Ottbieyda, 

Throagh  Goodee  Rooks  to  Richmond  Bar 

20,826 

Total 

888,263 

259,140 

20,826 

A  channel  150  feet  wide  and  18  feet  deep  above  Gk>odes  Rooks  contains  but  70,812 
cubic  yards  in  place^  as  against  219,971  cubic  yards  for  the  fttU  depth.  There  are 
reasons  for  not  pushing  the  excavation  on  this  part  of  the  river  to  the  fall  depth 
at  once,  except  in  solid  rock,  which  can  not  be  removed  without  blasting.  One  of 
these  reasons  has  been  given  already;  another  is,  that  an  additional  depth  of  even  a 
foot  is  a  great  benefit  to  navigation  and  may  be  attained  with  the  means  afforded  by 
Congress  from  time  to  time,  while  the  fhll  aepth  can  not  be,  except  in  patches.  A 
greater  width  rather  than  a  large  increase  in  depth  Is  now  needed  below  the  city 
limits,  where  the  channel  of  about  16  feet  depth  is  now  but  80  feet  wide  for  some 
distance.  In  solid  rock  which  is  not  softened  by  exposure,  where  blasting  is  neces- 
sary, the  excavation  should  be  carried  to  the  fuU  depth,  and  this  has  been  the  prac- 
tice on  this  improvement. 

The  proportion  of  solid  rock  excavated  at  Goodes  Rocks  was  54.2  per  cent  in  the 
past  year;  while  above  it  was  but  1.25;  the  remainder  in  each  case  being  soft  rock. 
But  no  blasting  was  done  in  the  latter  part,  the  solid  rock  measured  consisting  of 
bowlders.  If  the  hard  rock  had  also  been  removed  its  percentage  would  perhaps 
have  been  20.  The  cost  of  solid  as  compared  with  soit  rock  in  the  past  year  has 
been  from  5^  to  nearly  14  to  1  a  cubic  yara. 

It  has  been  stated  that  the  widths  between  the  dikes  and  winp^  dams  on  Richmond 
Bar  were  intended  to  maintain  a  channel  of  15  feet  depth ;  which  was  the  scope  of 
the  improvement  at  the  time;  the  widths  between  the  works  of  regulation,  built 
since  1884  for  the  present  plan,  are  much  narrower.  A  cut  was  dredg^  through  this 
bar  in  1889-'90  to  a  depth  of  about  20  feet,  and  a  similar  cut  was  made  for  900  feet 
below  its  head  in  1891.  Both  these  cuts  were  filled,  in  subsequent  freshets,  by  round- 
ing out  the  sides  of  the  cuts,  and  by  deposits ;  so  that  there  is  no  ^preater  available 
depth  now  than  in  1888,  although  there  is  some  additional  width  in  cross  sectionH. 
The  widths  on  this  bar  should  be  adjusted  to  the  plan  of  1884,  and  a  wide  channel 
dredged  through  its  hard  material.  This,  of  coarse  gravel  and  cobble,  as  well  as 
ttie  rock  excavated  above,  will  be  needed  to  revet  the  dikes  and  wing  dams  to  be 
constructed  there  and  elsewhere.  An  average  contraction  of  80  feet  seems  to  be  in- 
dicated to  maintain  a  channel  of  200  by  22  &et,  the  dimensions  of  the  channel  pro- 
posed at  that  point. 

The  lines  of  contraction  below  this  bar  have  been  completed  to  Drewry  Bluff,  so 
far  as  means  would  permit,  and  give  encouraging  results.  From  an  inspection  of  the 
column  under  May,  1892,  in  statement  C,  it  seems  practicable,  with  some  inconsider- 
able changes  in  width,  to  secure  a  ^ood  channel  there  with  18  feet  depth,  in  the  next 
year,  without  dredging,  except  at  wing  dams 91  and  92,  where  there  areprobably  some 
remains  of  the  cribs  placed  on  Warwick  Bar  during  the  civil  war.  These  it  wUl  be 
necessary  to  remove  by  dredging,  and  possibly  after  blasting,  to  the  full  depth  and 
width  ofthe  new  channel. 

It  is  not  unlikely  that  a  further  contraction  will  be  needed  here  at  several  points 
to  maintain  tiie  full-sized  channel :  and  a  small  amount  of  repairs  to  dams  injured 
by  freshets,  and  some  alterations  in  the  lines  of  the  crossover  at  Falling  Creek^and 
wing  dams  at  certain  points  to  protect  the  banks  ofthe  river  are  needed  now.  There 
has  not  been  time  enough  since  the  contractions  were  made  to  enable  me  to  say  how 
much  more  is  required,  or  to  warrant  further  expenditure  on  this  section  at  present, 
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except  as  above  stated.    The  work  ean  be  completed  hereafter  aa  required,  to  keep 
paoe  with  the  probably  slower  increase  in  depth  above  Richmond  Bar. 

Maps  of  Richmond  Bar  and  Randolph  Flats  are  sabmitted  showing  the  conditions 
in  1874  and  bv  the  most  recent  survev,  and  will  aid  in  making  the  description  of 
these  parts  of  the  river  more  easily  understood. 

The  sooiir  produced  by  the  contraction  above  Drewry  Bluff,  in  6  miles  of  the  river, 
and  particularly  on  the  lower  4  m^es,  amounting  to  perhaps  450,000  cubic  yards  in 
excess  of  the  amount  excavated  by  machines,  has  caused  shoaling  below.  The  mean 
depth  of  deposit  for  about  8  miles  below  the  wing  dams  in  thirteen  years  following 
the  survey  of  1874  was  about  2  feet  and  measured  684,575  cubic  yards.  This  was 
accompanied  by  a  contraction  of  the  mean  surfEuse  widtb  of  13  feet,  and  a  reduction 
in  cross  section  from  10,555  to  9,297  square  feet.  The  deposit  is  not  uniform,  being 
greater  on  the  shoals  where  the  suzxaee  width  is  greater  than  the  average.  This 
computation  was  not  carried  to  a  lower  point  for  want  of  time,  but  there  has  been 
no  unfavorable  change  in  the  widths  and  depths  at  7  miles  below  the  wing  dams  near 
Dutch  Crap  as  is  shown  later  in  this  report. 

There  are  two  of  these  crossover  shoals  in  the  3  miles  referred  to,  one  between 
Drewry  and  Chaffin  bluffs,  where  the  navigable  depth  is  now  16i  as  against  22  feet 
in  1874;  the  other  just  above  Willis  Wharf,  where  the  reduction  has  been  from  19  to 
17  feet.  There  has  been  no  apparent  reduction  in  depth  at  either  point  since  1887. 
A  suitable  contraction  in  surface  width  is  all  that  anpears  necessary  at  these  points. 

The  obstructions  placed  in  the  river  at  Drewry  Bluff  (1861-'65)  caused  a  consider- 
able scour  for  1,500  feet  below. 

They  were  removed  to  a  depth  of  about  20  feet  in  1871-^72,  the  depth  of  the  former 
bed  being  from  24  to  28  feet  for  over  200  feet  of  its  width.  The  depth  of  this  scour 
remaining  in  1874  was  from  8  feet  near  the  obstructions  to  2  feet  1,500  feet  below, 
imder  the  old  bed,  as  shown  by  the  survey  of  1852.  This  scour  has  now  been  filled 
by  deposit,  and  the  river  bed  has  nearly  its  old  profile. 

There  is  ample  depth  and  width  of  channel  above  and  below  the  remains  of  these 
obstructions,  but  on  their  line,  for  about  50  feet  in  width,  there  are  less  than  22  feet 
in  depth,  and  less  than  20  feet  on  an  area  of  200  by  40  feet  in  the  present  fairwayy 
witii  one  sounding  of  less  than  18  feet. 

It  would  be  better  to  remove  these  to  the  old  river  bed,  and  something  is  necessary 
toprovide  a  channel  of  the  required  dimensions. 

Full  reference  to  the  shoal  in  KinfpaLand  Reach  has  been  made  elsewhere.  Between 
it  and  Dutch  Gap,  14  miles  below  Richmond,  there  is  nothing  which  needs  immediate 
attention.  There  is  a  crossoyer  with  but  little  over  18  feet,  where  contraction  is 
needed  for  the  depth  of  22  feet. 

Maps  Kos.  3  and  4  will  show  the  width  and  depths  in  Dutch  Gap  Cut-off  in  1870 
and  in  May,  1892.  Map  No.  5  shows  the  bend  cut-off  and  the  river  for  a  short  dis- 
tance above  and  below  the  gap,  with  cross  sections  giving  the  comparative  con- 
ditions of  the  bend  in  1874  and  1887.  and  of  the  river  above  and  below  in  1852  and 
1890.  Plate  No.  6  shows  a  profile  oi  the  old  neck  as  nearly  as  can  be  made  from  data 
in  tlfis  office,  and  a  comparatiye  profile  of  the  bed  of  river  above  and  below  it  in 
1852  and  1890. 

The  calculations  of  mean  dimensions  show  no  changes  injurious  to  navigation  in 
the  river  near  the  gap.    The  results  are  given  in  statements  below. 

The  channel  hugged  the  shore  on  each  side  of  the  narrow  neck  of  land  existing 
before  t&e  cut  was  made,  which  was  640  feet  wide  between  contours  of  18  feet  below 
low  tide  in  1852.  and  the  currents  may  have  been  slowly  wearing  it  away.  The  ma- 
terial to  a  few  Met  above  high  tide  is  a  verr  hard  clay,  yielding  with  difficulty  to 
an^  dredge  heretofore  employed  on  the  work  unless  blasting  was  resorted  to.  Above 
this  is  gravel  and  sand  covered  with  yellow  clay.  The  bottom  of  the  cut  wears  very 
slowly  under  the  current,  is  about  10  feet  higher  than  the  bed  of  the  river  just 
above,  and  is  a  submerged  dam.  The  current  in  the  cut  is  strong  even  at  low  stages 
of  the  river,  except  when  the  tide  is  at  a  stand,  and  is  verv  strong  in  freshets.  The 
sur&ce  slope  through  the  cut  and  elsewhere,  in  the  great  freshets  noted,  was  as  fol- 
lows :  Hie  distance  through  the  gap  being  600  feet  and  around  the  bend  25,730  fbet. 
The  heights  are  given  above  datum  line,  or  low  tide  at  each  place.  The  slopes  from 
Richmond  to  thB  gap  include  the  0.3  foot  found  at  low  tide  between  these  points. 


• 

rail. 

Biohmond 

Fall 

through 

gap. 

Abaolnte 
slope  of  sur- 
face, Rich. 

mondto 
gap. 

Slop.* 

ofsarfaoe 

through 

gap. 

Slope 

Tear. 

AtUoh- 
inond. 

At  gap. 
npi»r 
end. 

At  gap, 
lower 
end. 

of  Burfaoe 
around 
the  bend. 

1877 

tt.68 
34.38 
26.18 

Ft€t, 

17.84 
18.12 
14.16 

Feet. 
16.69 
11.38 
12.10 

Feei. 
10.88 
11.16 
12.02 

FBOt. 

2.16 
1.74 

2.06 

line,  612 
line,  460 
1  in  6, 000 

Iin270 
1  in  345 
lin201 

1  in  11, 863 

1886 

1  in  14, 787 

1880 

1  in  12, 480 
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This  oorrent  meeting  the  flow  around  the  bend  at  nearly  a  right  angle  has  caused 
a  great  scour  immediately  below  the  cut  and  changed  the  channel  for  some  3,000  feet 
below,  so  that  the  lower  entrance  is  now  made  more  directly  by  ascending  vessels. 
The  current  is  also  slowly  abrading  its  hard  clay  bed  at  the  lower  entrance  and  hatT 

Srobably  cut  away  an  average  of  more  than  80  feet  from-  its  lower  edge  at  22  feet 
epth,  with  a  slope  extending  to  50  feet  in  depth  in  a  distance  of  120  horizontal. 

In  1877  the  cut  was  about  180  feet  wide  by  15  &fat  deep.  It  waa  enlarged  in  1879 
to  200  feet,  with  entrances  of  800  feet,  and  was  deepened  to  18  feet  in  18§0.  It  was 
widened  throughout  to  800  feet  in  1889,  and  has  since  been  enlarged  as  heretofore 
stated  and  as  shown  on  Map  No.  4.  It  will  be  noted  that  the  surface  slope  between 
Richmond  and  the  gap  in  great  freshets  has  increased  with  the  enlargement  of  the 
cutting. 

At  some  future  time  the  cut  should  be  deepened  to  the  level  of  the  river  bed  above 
or  to  about  30  feet  below  datum  line.  Nor  would  this  be  a  serious  undertaking,  as 
it  is  but  540  ifeet  between  22  feet  contours,  sloping  sharply  to  80  feet  on  both  sides. 

The  angle  turned  by  a  ship  passing  through  the  gap  is  158^  in  about  2,200  feet,  and 
a  curve  of  750  feet  radius  is  the  best  practicable.  A  cut-off  from  about  2  miles  above, 
which  would  save  a  mile  or  more  of  distance  and  require  a  mile  of  cutting,  has  been 
considered.  This  would  greatly  improve  the  entrance  and  exit  of  the  cut  Imd 
remove  more  than  half  the  curvature  stated,  and  would  also  avoid  one  of  the  shart><- 
est  bends  in  the  river,  at  the  upper  end  of  Devil's  Reach.  The  cost  of  this  would 
be  more  than  is  warranted  by  the  usual  appropriations  for  this  improvement. 

The  river  for  1,220  feet  above  and  £,670  feet  belmo  Dutch  Gap,  1874  and  1890. 


1874. 


1690. 


Increaae. 


Decrease. 


Abov4  the  gap. 

Nnmber  of  seotioiiB  taken , 

Mean  width  at  low  tide feet. 

Mean  depth  at  low  tide do.. 

Average oenter  depth do.. 

Mean  area square  feet. 

Solids  of  water oabiofeet. 

Below  ths  gap, 

Knmber  of  seotioiis  taken 

Mean  width  at  low  tide feet. 

Mean  depth  at  low  tide do.. 

Average  center  depth do.. 

Mean  area square  feet. 

Solids cnbiofeet. 


6 
496 
22.86 
87.7 
U,  209.4 
13,876,426 


12 

847.2 

28.0 

80.0 

14,908 

88,813,865 


10 
640.7 
20.97 
87.1 
11,528.2 
14,870,810 


11 

867.5 
23.02 
40.7 
1,536.7 
39,693,245 


64.7 


318.8 
€05,186 


1.88 
0.8 


20.8 
0.02 
1.7 
459 
1,279,810 


In  the  bend  out-off,  which  is  about  5  miles  long,  the  amount  of  deposit  from  1874 
to  1887,  the  date  of  the  most  recent  survey,  was  5,325,115  cubic  yards,  or  47f  per  cent 
of  the  whole  volume  of  water  in  the  bend  at  low  tide  in  1874.  It  is  no  longer  navi- 
gable at  low  tide  for  vessels  drawing  more  than  5  feet. 

The  whole  amount  of  material  dredged  and  blasted  in  twenty  years,  in  6  miles 
below  Richmond,  added  to  the  amount  scoured  from  between  the  wing  dams,  is  prob- 
ably less  than  1,500,000  cubic  yards.  This  deposit,  as  well  as  that  forming  behind  all 
the  dikes,  has  come  from  above  Richmond,  except  perhaps  160,000  cubic  yards  exca> 
vated  from  the  gap  previous  to  1887  and  deposited  there,  and  when  it  is  remembered 
that  a  large  pa^  of  the  silt-laden  water  does  not  enter  tlie  bend,  but  escapes  by  the 
cut-off,  and  that  only  a  part  of  the  silt  entering  the  bend  Is  left  there,  the  remainder 
passing  on,  and  that  this  transportation  of  solid  matter  has  been  goina  on  for  un- 
counted years  in  quantities  of  which  we  have  little  apprehension,  and  that  the  navi- 
gable condition  of  the  river  has  probably  not  depreciated  in  nearly  three  hundred 
years,  there  should  be  no  apprehension  that  the  channel  will  be  silted  up,  or  that 
the  intended  depth  of  improvement  can  not  be  maintained.  It  can  be  made  self-sus- 
taining so  long  as  the  drainage  of  the  James  is  not  seriously  diminished. 

A  table  of  wing  dams  from  the  head  of  Richmond  Bar  to  Drewry  Bluff  will  ,be 
found  in  Statement  C,  which  gives  the  original  widths  and  sections  of  the  river  at 
their  sites  in  1874  with  the  best  depth  for  w  feet  wide,  and  corresponding  items  from 
12  .subsequent  surveys,  giving  the  progress  of  the  contraction,  the  amounts  dredged 
from  time  to  time,  and  the  freshets  of  which  records  have  been  kept. 

I  have  selected  from  this  table  the  wing  dams  from  Nos.  55-56  to  95-96,  covering  If 
miles  of  river^  where  there  are  works  of  regulation  on  both  sides,  altiiough  six  of  the 
dams  on  one  side  were  shortened  an  average  of  21  feet  by  freshets,  to  show  the  compara- 
tive effects  of  two  great  freshets  which  occuired  in  1889,  and  of  twelve  small  fr^eshets 
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ooonxring  between  Au^st^  1889,  and  September,  1891,  and  of  four  others  since  Jannary, 
1892.  About  350,000  cubic  yards  bad  been  dredged  from  this  section  before  the  first 
freshet  of  1889,  and  a  snrvey  had  been  made  here  a  few  days  previous.  The  average 
deptiis  of  the  channel  at  low  tide  will  be  found  as  follows:  In  1874,  13.82  feet;  Mi^, 
18&,  previous  to  the  freshet,  18.02  feet :  August,  1889.  after  the  two  freshets,  19. 19  feet, 
September,  1891,  after  the  twelve  small  freshetb,  18.70  feet,  and  in  May,  1892, 18.58  feet. 
The  channel  now  averages  0.5  foot  deeper  than  after  the  dredging  of  1889,  but  0.61 
less  thttEL  after  the  freshets  of  that  year,  and  is  4f  feet  deeper  than  in  1874. 

The  present  depths  of  the  river  at  mean  low  tide,  compared  with  those  of  1870  in  a 
channel  not  less  than  80  feet  wide,  is  as  follows: 


9xom  the  dty  to  Biohmond  Bar 

Over  Biohmond  Bar  and  Bandolph  Flats 

From  Bandolph  Flato  over  Warwick  Bar 

From  Warwiok  Bar  to  City  Point  (Xrento  Reach  in  1870)* 

From  City  Point  to  the  sea 

*Trente  Beaoh  la  now  avoided  hy  Dntoh  Qasp  Cut^iff. 

And  the  present  available  depth  to  navigation  at  full  tide,  as  stated  elsewhere,  is 
ISi  feet  from  the  sea  to  Warwick  Bar,  and  nrom  Warwick  Bar  to  the  Chesapeake  and 
Ohio  Rul  way  wharves  is  16^  feet ;  these  depths  above  Warwick  Bar  being  somewhat 
less  than  the  actual  depths  stated  above. 

Very  respectfully,  your  obedient  aervanty 

H.  D.  Whitcomb, 

Col.  Wm.  p.  Cbaiohiij^ 

Ckif]^  of  BfkgimmtB. 
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FaUiiiff  CrMk  Shoal . 


▲bore  Dnwry  Bluff. . 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Cnwsea  to  right  hank 

do 

do 

do r 

do r 

Carve  to  left  along  right  bani' 

do r 

do 

do 

do .•. 

do 

do 

do 

do 


g  dams. 


7,938 
7,705 
6,113 
7,622 
8,074 
6, 228 
6,375 


14.3 
14.5 
16.7 
14.7 
U.8 
16.5 
17.4 


15.8 
16.6 
19.6 
15.4 
16. 4 
17.4 
19.6 


554 
505 
584 
590 
600 
690 
655 


Stretch  from  1874  to  189i 


1882. 


46-61 

1868. 
45-61 


Cubic  yards. 


10,800 
10,500 


iJLouitor  fleet 
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COMMERCIAL  STATISTICS. 

[Biohmond,  Va.,  Cnatom  House  Report] 

Veisela,  $team  and  sail. 


Year  ending  Jane  30— 

Cleared. 

Entered. 

Tonnage 
cleared. 

Tonnage 
entered. 

Value  of 
exports. 

Value  of 
importa. 

1891 

372 
421 

427 

448 

808,177 
350,298 

887,032 
881,141 

$196,072 
138,766 

$26,486 
10  180 

1892 

The  vessels  varied  in  draft  from  6  to  26  feet. 

Shipped  from  other  points  on  the  river  excluding  Richmond, 

TODB. 

Grain 8,167 

Lnmber 123,180 

Railroad  ties 38,854 

Live  cattle 157 

Cord  wood 90,614 

Hay,  shucks,  etc 1,313 

Miscellaneous 42,853 

• 

Total 300,138 


Beceived  at  other  points  on  the  river  excluding  Richmond. 


Tons. 
575 


Coal 

Lumber 1^000 

Fertilizers 190 

Miscellaneous 15,046 

Total 167811 


Shipped  from  Richmond. 


Tons. 


Coal 20,000 

Cotton 5,500 

Flour 5,531 

Miscellaneous 52,189 

Total 83,220 

Received  at  Richmond, 

Tons. 

Coal 62,000 

Cotton 1,476 

Grain 3,500 

Lime,  cement,  and  plaster 13,210 

Ice 35,000 

Miscellaneous 101,400 

Total 216,586 


Totals,  point$  on  the  river  and  Riohnumd, 


Shipped 


Tons. 


oal 20,000 

Cotton 5,500 

Grain 3,167 

Lumber 123,180 

Flour 5,531 

Live  cattle rs 157 

Cord  wood 90,614 

Hay,  shucks,  etc 1, 313 

Railroad  ties 38,854 

Miscellaueous 95,042 


Total ji^He€«i^. 


883, 35& 
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Received—  Tona. 

Coal 62,575 

Cotton 1,476 

Grain 3,500 

Lnmber 1,000 

Lime,  oement,  and  plaster 13, 210 

Fertilizers 190 

Ice 35,000 

MiBoellaneous 116,446 

Total 233,397 
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APPENDIX  J. 


IMPEOVEMENT  OP  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  OF  HARBOR 
AT  BRETON  BAY,  MARYLAND,  AND  OF  CERTAIN  RIVERS  ON  WESTERN 
SHORE  OF  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA. 


REPORT  OF  MAJOR  CHA8,  E.  X.  B,  DA  VIS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNESO,  189g,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Potomac  River  at  Washington,  District 

of  Columbia. 

2.  Potomac  River  at  Mount  Vernon,  Vir- 

ginia. 
8.  Occoquan  Creek,  Virginia. 

4.  Aquia  Creek,  Virginia. 

5.  Harbor  at  Breton  Bay,  Maryland. 


6.  Nomini  Creek,  Virginia. 

7.  Patuxent  River,  Maryland. 

8.  Rappahannock  River,  Virginia. 

9.  Urbana  Creek,  Virginia. 

10.  York  Rivei^  Virginia. 

11.  Mattaponi  River,  Virginia. 

12.  Pamun^ey  River,  Virginia. 


EXAMINATIONS  AIO)  SURVEYS. 


IS.  Eastern  Branch  of  the  Potomac  River 
(Anacostia  River),  District  of  Co- 
lumbia. 

14.  Potomac  River  up  to  Washington. 


15.  Harbor  of  refuge  in  Lynnhaven  Bay, 
at  foot  of  Cnesapeake  Bay,  Vir- 
ginia. 


HARBOR  LINES. 

16.  Establishment  of  harbor  lines  in  Anacostia  River  (Eastern  Branch  of  the  Poto- 
mac), at  Washiugton,  District  of  Columbia. 


United  States  Engineer  Office, 

Washington,  D.  C,  July  9, 1892. 

General  :  I  have  the  honor  to  forward  herewith  my  annual  report  for 
the  year  ending  June  30, 1892,  on  river  and  harbor  works  in  my  charge. 
Very  respectfiilly,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Efighieersj  U.  8.  A. 


Major  J  Corps  of  Engineers. 
1029 
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IMPROVEMENT  OF  POTOMAC    RIVER    AT    WASHINGTON,   DISTRICT  OF 

COLUMBIA. 

ORIGINAL  CONDITION. 

Previous  to  this  improvement  the  channel  to  Georgetown,  D.  C,  was 
narrow  and  crooked,  so  that  vessels  drawing  16  feet  of  water  often 
grounded  above  Long  Bridge,  and  frequent  dredging  bex^ame  necessary 
to  maintain  even  this  depth.  On  account  of  the  smallness  of  the  ap- 
propriations only  narrow  cuts  could  be  dredged,  entirely  inadequate 
to  the  needs  of  commerce.  The  Washington  Channel  was  also  narrow 
and  shoal. 

From  Observatory  Hill  to  a  point  abreast  of  the  Arsenal  large  flata 
had  formed,  separated  from  the  mainland  below  Long  Bridge  by  the 
Washington  Channel,  with  its  sluggish  currents,  due  to  the  ebb  and  flow 
of  the  tides.  These  flats  were  alternately  covered  and  exposed  to  the 
sun's  rays  by  the  tide,  whose  average  rise  and  fall  at  Washington  is 
3  feet,  while  the  large  sewer  at  the  foot  of  Seventeenth  street  NW, 
discharged  directly  upon  them. 

These  conditions  combined  to  generate  an  effluvium  that  became  an 
intolerable  nuisance,  rendering  certain  i)ortions  of  the  city  almost  un- 
inhabitable, and  really  endangering  the  health  of  the  city. 

PLAN   OF  IMPROVEMENT. 

The  proposed  plan  of  improvement  adopted  by  the  act  of  Congress 
of  August  2, 1882,  has  for  its  object  to  improve  the  navigation  of  the 
river  by  widening  and  deepening  its  Qhannels;  to  reclaim  or  flU  in  the 
flats  by  depositing  on  them  the  material  dredged  from  the  channels; 
to  purify  the  water  in  the  Washington  Channel,  and  to  establish  har- 
bor lines  beyond  whicl  no  wharves  or  obstructions  shall  be  built. 

To  accomplish  these  purposes  such  depths  of  channels  are  to  be  pro- 
vided as  will  accommodate  the  largest  vessels  that  can  reach  Arsenal 
Point,  with  such  depths  at  the  wharves  as  will  allow  vessels  to  receive 
full  cargoes  without  grounding  at  low  water;  the  Flats  above  Long 
Bridge  are  to  be  filled  in  to  a  height  of  3  feet  above  the  flood  line  of 
1877;  below  Long  Bridge  the  middle  line  of  the  Flats  is  to  be  filled  up- 
to  the  same  height,  but  the  Flats  are  to  slope  each  way  to  a  height  of 
6  feet  above  low  tide  at  the  margin  of  the  fill;  to  purify  the  water  in 
the  Washington  Channel,  cut  off  at  its  upper  end  from  the  Virginia  or 
Main  Channel,  a  tidal  reservoir  or  basin  is  to  be  established  above  Long 
Bridge,  to  be  filled  with  water  from  the  Virginia  Channel  on  the  flood 
tide,  and  discharged  into  the  Washington  Channel  on  the  ebb. 

The  project  also  provides  for  the  rebuilding  of  the  Long  Bridge  at  an; 
early  period  during  the  progress  of  the  improvements,  with  wide  spans,, 
upon  piers  offering  the  least  possible  obstruction  to  the  flow  of  water^ 
and  the  interception  of  all  sewage  now  discharged  into  the  Washing- 
ton Channel  and  its  conveyance  to  the  James  Creek  sewer  canal;  but 
neither  of  these  two  works  was  included  in  the  estimated  cost  of  the 
improvement,  which  is  $2,716,365. 

Appropriations  have  been  made  as  follows: 

Act  of— 

Augu8t2,1882 $400,000 

Jtdy5,l884 500,000 

August  5, 1886 376,000 

August  11, 1888 300,000 

September  19, 1890 280,000 

July  13, 1892 200,000 

Total .^iiiedb^.V?^,055,000 
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The  act  of  August  2, 1882,  contained  the  following  clause: 

And  it  is  hereby  made  the  duty  of  the  Attorney-General  to  examine  all  claims  of 
the  title  to  the  premises  to  be  improved  under  this  appropriation,  and  to  see  that  the 
rights  of  the  Government  in  all  respects  are  secured  and  protected  j  and  if  he  deems 
it  necessary  he  is  authorized  to  cause  a  suit  or  suits  in  law  or  in  equity  to  be  insti- 
tuted in  the  name  of  the  United  States,  in  the  supreme  court  of  the  District  of  Colum- 
bia, against  any  ana  aU  claimants  of  title  under  any  patent  which  in  his  opinion  was 
by  mistake  or  was  improperly  or  illegally  issued  for  any  part  of  the  marshes  or  flats 
within  the  limits  of  the  proposed  improvement. 

The  act  of  July  6, 1884,  contained  no  proviso  of  this  kind,  but  that  of 
August  6, 1886,  containea  the  following  proviso: 

Pravidedf  That  no  part  of  the  sum  hereby  appropriated  shall  be  expended  upon  or 
with  reference  to  any  place  in  respect  to  which  the  title  of  the  United  States  is  in 
doubt,  or  in  respect  to  which  any  claim  adverse  to  the  United  States  has  been  made. 

The  two  subsequent  river  and  harbor  acts  contained  no  provisos. 
The  following  special  act  was  passed  August  5, 1886: 

[Pablio— Ko.  181.] 

AK  ACT  to  provide  for  protecting  the  intereeta  of  the  United  States  in  the  Potomac  River  Flats,  Id 

the  District  of  Columbia. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepreeentativee  of  the  United  States  of  America 
in  Congress  assetnhled,  That  it  shall  be  the  duty  of  the  Attorney-General  of  the  United 
States  to  institute,  as  soon  as  may  be,  in  the  supreme  court  of  the  District  of  Columbia, 
a  suii  against  all  persons  and  corporations  who  may  have  or  pretend  to  have  any  right, 
title,  claim,  or  interest  in  any  part  of  the  land  or  water  in  the  District  of  Columbia 
within  the  limits  of  the  city  of  Washington,  or  exterior  to  said  limits  and  in  front 
thereof  toward  the  channel  of  the  Potomac  River,  and  composing  any  part  of  the 
land  or  water  affected  by  the  improvements  of  the  Potomac  River  or  its  flats  in  charge 
of  the  Secretary  of  War,  for  the  purpose  of  establishing  and  making  clear  the  right 
of  the  United  States  thereto. 

Sec.  2.  That  the  suit  mentioned  in  the  preceding  section  shall  be  in  the  nature  of 
a  bill  in  equity,  and  there  shall  be  made  parties  defendast  thereto  all  persons  and 
corporations  known  to  set  up  or  assert  any  claim  or  right  to  or  in  the  land  or  water 
in  said  first  section  mentioned,  and  against  all  other  persons  and  corporations  who 
may  claim  to  have  any  such  right,  title,  or  interest.  On  the  filing  of  said  bUl  proc- 
ess shall  issue  and  be  served,  according  to  the  ordinary  course  of  said  court,  upon 
all  persons  and  corporations  within  the  jurisdiction  of  said  court;  and  public  notice 
shsJl  be  given,  by  advertisement  in  two  newspapers  published  in  the  city  of  Wash- 
ington, for  three  weeks  successively,  of  the  pendency  of  said  suit^  and  citing  all  per- 
sons and  corporations  interested  in  the  subject-matter  of  said  suit,  or  in  the  land  or 
water  in  this  act  mentioned,  to  appear,  at  a  day  named  in  such  notice,  in  said  court, 
to  answer  the  said  bill  and  set  forth  and  maintain  any  right,  title,  interest,  or  claim 
that  any  person  or  corporation  may  have  in  the  premises;  and  the  court  may  order 
such  further  notice  as  it  shall  think  fit  to  any  party  in  interest. 

Sbg.  3.  That  the  said  cause  shall  then  proceed  with  all  practicable  expedition  to  a 
final  determination  by  said  court  of  aU  rights  drawn  in  question  therein ;  and  the 
said  court  shaU  have  fuU  power  and  Jurismction  by  its  decree  to  determine  every 
question  of  right,  title,  interest,  or  claim  arising  in  the  premises,  and  to  vacate,  an- 
nul, set  aside,  or  confirm  any  claim  of  any  character  arising  or  set  forth  in  the  prem- 
ises; and  its  decree  shall  be  final  and  conclusive  upon  all  persons  and  corporations 
parties  to  the  suit,  or  who  shall  fail,  after  public  notice  as  hereinbefore  in  this  act 

Srovided^  to  appear  in  said  court  and  litigate  his,  her,  or  its  claim,  and  they  shall  be 
eemed  forever  barred  ft-om  setting  up  or  maintaining  any  right,  title,  interest,  or 
claim  in  the  premises. 

Sbg.  4.  That  if,  on  the  final  hearing  of  said  cause,  the  said  supreme  court  of  the 
District  of  Columbia  shall  be  of  opinion  that  there  exists  any  right,  title,  or  interest 
in  the  land  or  water  in  this  act  mentioned  in  any  person  or  corporation  adverse  to 
the  complete  and  paramount  right  of  the  United  States,  the  said  court  shall  forth- 
with and  in  a  summary  way  proceed  to  ascertain  the  value  of  any  such  right,  title, 
interest,  or  claim,  exclusive  of  the  value  of  any  improvement  to  the  property  cov- 
ered by  such  right,  title,  or  interest  made  by  or  under  the  authority  of  the  United 
States,  and  report  thereof  shall  be  made  to  Congress. 

Sec.  5.  That  from  the  final  decree  of  the  supreme  court  of  the  District  of  Colum- 
bia, and  every  part  thereof,  in  the  premises,  an  appeal  shall  be  allowed  to  the  United 
States,  or  to  any  other  party  in  the  cause  complaining  of  such  decree,  to  the  Supreme 
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Court  of  the  United  Stat*»8,  which  laet-iiientionod  court  shall  have  full  power  and 
jurisdiction  to  hear,  try,  and  determine  the  said  matter,  and  every  part  thereof,  and 
to  make  final  decree  in  the  premises;  and  the  said  cause  shall,  on  motion  of  the 
Attorney -General  of  the  United  States,  he  advanced  to  the  earliest  practicable  hear- 
ing :  Provided  J  That  no  payment  under  any  such  judgment  shall  be  made  unless  here- 
after authorized  by  Congress. 

Sec.  6.  That  until  the  final  decision  of  the  matters  hereinbefore  in  this  act  men- 
tioned shall  have  been  had,  no  moneys  appropriated  for  the  improvement  of  the 
Potomac  River  within  the  District  of  Columbia,  the  establishment  of  harbor  lines 
-  in  the  District  of  Columbia,  and  the  raising  of  the  Flats  therein,  shall  be  expended 
otherwise  than  upon  property  in  respect  of  which  there  is  no  claim  adverse  to  the 
title  of  the  United  States  or  for  the  improvement  of  navigation  in  the  said  river. 

Approved  August  5,  1886. 

In  accordance  with  the  provisions  of  the  above  act  a  bill  of  complaint 
and  answers  were  filed  November  26, 1886,  in  the  supreme  court  of  the 
District  of  Columbia,  holding  a  special  term  in  equity. 

This  suit  has  now  been  pending  nearly  six  years;  but  since  the  pas- 
sage of  the  river  and  harbor  act  of  August  5,  1886,  and  of  the  special 
act  of  the  same  date,  the  work  of  reclamation  and  filling  in  has  been 
confined  to  the  portion  of  the  flats  below  the  limit  of  the  marsh  known 
as  "Kid well's  Meadows.'' 

WORK  DONE  AND  RESULTS  OBTAINED. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  expenditures 
aggregated  $1,626,821.37,  and  the  following  work  had  been  accom- 
plished :  The  Virginia  Channel  above  Long  Bridge  had  been  deepened 
to  20  feet  at  low  tide  for  a  width  of  from  400  to  650  feet,  a  part  of  which 
has  since  filled  up  and  been  redrcdged.  Tlie  same  channel  below  Long 
Bridge  had  been  dredged  to  a  depth  of  20  feet  and  a  width  of  about 
350  feet.  This  part  of  the  Virginia  Channel  has  maintained  itself  to 
the  full  depth  originally  dredged  or  has  deepened.  The  Washington 
Channel  had  been  dredged  to  a  depth  of  20  feet  for  a  width  of  350  feet 
throughout  its  entire  length,  and  to  a  depth  of  12  feet  from  the  20-foot 
channel  nearly  to  the  easterly  margin  6i  the  fill,  from  the  lower  end  of 
the  reclaimed  area  up  as  far  as  the  Seventh  Street  Wharf.  This  chan- 
nel has  for  tlie  most  part  maintained  itself,  though  some  filling  oc- 
curred during  the  freshet  of  June,  1889. 

The  junction  of  the  Virginia  and  Washington  channels  had  been 
dredged  to  depths  of  20  feet,  15  feet,  and  12  feet.  The  greater  part  of 
the  Tidal  Reservoir  had  been  dredged  to  a  depth,  of  8  feet.  All  the 
material  dredged  from  the  river  had  been  deposited  on  the  flats,  and  of 
the  12,000,000  cubic  yards  estimated  to  be  required  about  8,566,000  had 
been  deposited.  The  entire  area  of  the  flats,  about  621  acres,  had  been 
outlined,  and  practically  the  entire  area  to  be  reclaimed  had  been  raised 
above  overflow  at  ordinary  high  tide. 

The  riprap  foundation  for  the  sea  wall  had  been  put  in  place  around 
the  entire  river  front  of  the  reclaimed  area  and  the  margin  of  the  tidal 
reservoir.  The  construction  of  the  sea  wall  for  the  protection  of  the 
margin  of  the  fill  from  erosion  by  waves  and  the  action  of  the  cur- 
rents, had  been  commenced  and  about  5,100  linear  feet  of  wall  con- 
structed. The  construction  of  a  training  dike  on  the  westerly  side  of 
the  Virginia  Channel  above  the  Long  Bridge  had  been  commenced  and 
was  about  one-half  completed.  This  dike  is  intended  to  maintain  the 
dredged  channel  and  prevent  the  re- formation  of  the  bar  at  this  locality. 
The  outlet  gates  of  the  tidal  reservoir  at  the  head  of  the  Washington 
Channel  had  been  completed  with  the  exception  of  the  coping. 
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WORK  OF  THE  FISCAL  TEAR  ENDING  JUNE  30,  1892. 

During  the  fiscal  year  ending  June  30,  1892,  the  exi)enditures  have 
been  $171^120. 

The  work  done  during  the  fiscal  year  has  been  as  follows : 

8ea  wall. — On  June  30, 1891,  the  construction  of  the  sea  wall  on  the 
river,  front  of  the  reclaimed  area  was  in  progress.  The  wall  is  a  dry 
stone  wall  built  on  a  riprap  foundation.  The  wall  is  6  feet  high,  4  feet 
thick  at  the  base,  and  2.6  feet  thick  at  the  top.  The  stone  was  pur- ' 
chased  under  a  contract  with  W.  H.  Mohler,  at  $1.70  per  cubic  yard, 
supplemented  by  purchases  in  open  market  at  the  same  price  when  de- 
liveries by  the  contractor  fell  below  the  contract  rate.  The  wall  was 
laid  up  by  hired  labor,  this  method  being  the  most  advantageous  and 
economical  for  this  part  of  the  work.  Eight  thousand  seven  hundred 
and  forty  linear  feet  of  wall  were  constructed  during  the  year.  The 
wall  is  now  completed  along  the  greater  part  of  the  river  front  of  Sec- 
tions I  and  II,  above  the  Long  Bridge,  and  along  the  Wasliington  Chan- 
nel front  of  Section  III,  from  a  point  opposite  the  foot  of  Seventh  street 
to  the  lower  end  of  the  section.  Operations  on  the  wall  were  suspended 
for  the  season  on  December  23, 1891,  and,  for  want  of  available  funds, 
have  not  since  been  resumed.    The  contract  of  Mr.  Mohler  was  closed. 

Virginia  Channel. — On  July  7, 1891,  a  contract  was  entered  into  with 
Frank  0.  Somers,  of  Camden,  !N.  J.,  for  dredging  in  the  Virginia  Chan- 
nel above  the  Long  Bridge,  at  15.5  cents  per  cubic  yard.  Proposals 
for  this  work  were  opened  June  26, 1891,  and  an  abstract  of  the  same 
published  in  the  annual  report  of  June  30, 1891.  -  This  dredging  was 
intended  to  restore  20-foot  navigation  in  the  Virginia  Channel  above 
the  Long  Bridge,  where,  under  the  action  of  the  freshet  of  1889  and 
subsequent  smaller  freshets,  the  bar  had  again  formed.  Work  under 
the  contract  was  commenced  September  1, 1891,  with  one  hydraulic 
dredge.  In  November  and  December,  1891,  a  second  hydraulic  dredge 
was  used  on  the  work.  The  material  found  was  chiefly  mud  at  the 
upper  end  of  the  channel  and  sand  near  the  middle  and  lower  end.  It 
was  deposited  on  Section  I  near  the  Sewer  Canal,  and  on  Section  II, 
between  the  Sewer  Canal  and  the  Reservoir  Inlet.  Work  was  sus- 
pended on  January  11, 1892,  by  reason  of  apprehended  danger  from 
ice,  but  was  resumed  on  February  23, 1892.  On  June  30, 1892,  a  chan- 
nel 6,000  feet  long,  20  feet  deep,  and  200  feet  wide  had  been  dredged 
through  the  bar,  and  the  widening  of  this  channel  to  250  feet  in  width 
was  in  progress.  The  amount  of  dredging  under  the  contract  to  June 
30,  1892,  was  352,027  cubic  yards. 

Work  on  the  training  dike  on  the  westerly  side  of  the  Virginia  Chan- 
nel was  continued,  and  the  earthem  embankment  forming  the  upper 
2,400  feet  of  the  dike  was  completed  by  means  of  a  hired  dredge.  The 
height  of  the  embankment  is  from  7  to  9  feet  above  low  tide.  Below 
the  embankment  for  a  distance  of  2,500  feet  in  water  from  1  to  9.6  feet 
in  depth  there  is  a  footing  of  riprap  stone  in  place,  but  the  embank- 
ment behind  it  has  not  yet  been  formed.  . 

A  hired  dredge  was  employed  as  needed  to  raise  the  embankments 
along  the  Virginia  channel  above  the  Long  Bridge  preliminary  to  the 
construction  of  the  sea  wall. 

Washington  Channel. — On  June  30, 1891,  dredging  in  the  Washington 
Channel  was  in  progress  under  the  contract  of  the  Alabama  Dredging 
and  Jetty  Company,  dated  December  17, 1890.  The  contract  provided 
for  dredging  a  part  of  the  area  between  the  20-foot  channel  and  tlie 
easterly  margin  of  Section  III  to  a  depth  of  12  feet  at  low  tide,  and  de- 
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positing  the  material  on  Section  III  below  the  Long  Bridge  to  a  grade 
which  should  not  exceed  abont.l2  feet  above  low  tide  at  the  middle  line 
ot  Section  111,  and  about  6  feet  above  low  tide  at  the  margin  of  the  sec- 
tion. The  contract  i)rice  was  11.5  cents  per  cubic  yard  measured  in 
place  in  the  river  by  cross  sections  taken  before  and  after  dredging. 
The  material  was  mud.  The  contractors  used  ordinary  clam-shell 
dredges  for  dredging,  depositing  the  material  on  shore  by  means  of  the 
Eiker  pump  and  chutes.  In  a  mistaken  attempt  to  economize  in  the  cost 
of  the  work,  the  contractors  attempted  to  deposit  all  of  the  material  to  be 
dredged  under  the  contract  from  a  single  position  of  the  pump  opposite 
the  center  of  the  basin  in  which  the  deposit  was  to  be  made,  and  which 
was  about  2,500  feet  long  by  about  900  feet  wide.  A  single  chute,  with 
several  branches  was  used  to  convey  the  material  and  distribute  it  over 
the  basin.  The  maximum  height  of  the  chute  at  the  discharge  of  the 
pump  was  52  feet  above  low  tide,  while  the  other  end  was  about  15  feet 
above  low  tide.  It  was  found,  however,  that  the  material  did  not "  flow'' 
as  readily  or  as  far  as  had  been  expected,  and  the  flow  was  further  re- 
tarded by  frequent  delays  from  the  breaking  down  of  the  dredges  and 
the  pump  and  in  building  new  chutes,  during  which  cessation  of  work 
the  material  dried  out  and  stopped  moving.  Great  difficulty  was  expe- 
rienced in  getting  the  contractors  to  build  the  branches  and  extensions 
of  the  chutes  required  for  the  deposition  of  the  material  in  accordance 
with  the  terms  of  the  contract.  Owing  to  these  various  causes  the 
height  of  the  fill  increased,  and  on  AugustSl,  1891,  its  maximum  height 
was  15  feet  above  low  tide.  The  attention  of  the  contractors'  superin- 
tendent was  repeatedly  called  to  the  fact  that  the  filling  was  above  the 
specified  grade,  and  he  was  directed  to  build  other  chutes  and  take 
measures  for  the  deposition  of  the  material  in  accordance  with  the  eon- 
tract.  He  was  of  the  opinion,  however,  that  the  material  would  settle 
down  and  dry  out  so  as  to  reach  substantially  the  required  grade.  The 
original  chute  was  raised  and  another  branch  built,  but  a  large  part  of 
the  deposited  material  was  still  above  grade.  .Meanwhile  the  time  for 
the  completion  of  the  contract  expired  on  October  1,  1891,  and  an  ex- 
tension was  granted  until  February  1, 1892.  On  the  last-named  date, 
of  the  500,000  cubic  yards  to  be  dredged  under  tlie  contract,  379,195 
cubic  yards  had  been  excavated.  A  further  extension  was  granted 
until  April  1, 1892. 

On  February  1,  1892,  the  Kiker  pump  broke  down,  and  as  a  consid- 
erable delay  would  be  necessary  for  its  re])air,  the  contractors  decided 
to  abandon  this  method  of  working  and  adopt  the  hydraulic  method, 
using  a  dredge  with  a  rotary  pump  and  discharging  the  material  by 
means  of  pipes.  Levels  taken  over  the  fill  while  it  was  frozen  showed 
the  maximum  height  to  be  about  18  feet  above  low  tide.  On  February 
10,  1892,  a  letter  was  addressed  to  the  contractors  calling  their  atten- 
tion to  this  fact,  to  the  large  amount  of  material  above  grade,  and  to 
the  requirements  of  the  contract  as  to  the  grade  line.  In  February  a 
small  amount  of  material  was  dredged  near  the  Arsenal  and  dumped 
in  a  convenient  position  for  excavation  by  a  hydraulic  dredge.  In 
February  and  March  both  grapple  dredges  were  withdrawn  from  the 
work.  On  March  8,  1892,  an  hydraulic  dredge  was  brought  to  the 
work  and  after  considerable  fitting  up  a  trial  of  the  dredge  was  made 
on  March  16.  The  cutting  apparatus  did  not  appear  to  be  adapted  to 
the  work,  however,  and  but  little  material  was  dredged.  The  machine 
was  run  parts  of  several  days,  and  about  1,000  cubic  yards  excavated. 
Work  was  suspended  March  26, 1892,  and  has  not  since  been  resumed. 
On  March  29, 1892,  the  contractors  requested  a  third  extension  of  time 
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for  sixty  days,  which  was  granted.  On  April  30,  1892,  the  Alabama 
Dredging  and  Jetty  Company  executed  a  power  of  attorney  author- 
izing C.  Amory  Stevens  of  Kew  York  to  receipt  for  all  moneys  due 
under  their  contract,  except  the  reserved  percentages.  This  power  ol 
attorney  was  approved  by  the  Second  Comptroller.  Ko  work  was  done 
under  the  contract  during  the  third  extended  term  of  the  same.  On 
May  17, 1892,  the  contractors  applied  for  a  fourth  extension  of  the  con- 
tract until  July  15, 1892.  This  extension  was  granted  with  the  under- 
standing that  the  work  was  to  be  immediately  resumed  and  energet- 
ically prosecuted.  Fo  work  has  yet  been  done  during  the  fourth  ex- 
tension of  the  contract.  Levels  taken  over  the  fill  in  June,  1892, 
showed  the  maximum  height  to  be  17  feet  above  low  tide,  and  the 
amount  of  material  above  grade  94,790  cubic  yards. 

In  August,  1891,  a  hired  dredge  was  employed  in  buildiog  up  the  em- 
bankment on  the  Washington  Channel  front  of  Section  III,  preliminary 
to  the  construction  of  the  sea  wall. 

AfMcostia  River. — The  act  of  September  19,  1890,  provided  that 
$20,000  of  the  appropriation  of  $280,000  for  improving  the  Potomac 
Biver  should  be  available  for  expenditure  on  the  channel  in  the  Ana- 
costia  Eiver  between  the  navy-yard  and  Giesboro  Point.  Under  this 
provision  a  contract  was  made  with  Frank  C.  Somers,  of  Camden,  N.  J., 
under  date  of  June  10, 1891,  to  widen  and  deepen  the  channel,  the  width 
to  be  about  200  feet  and  the  depth  20  feet  at  low  tide,  the  excavated 
material  to  be  deposited  in  embankment  on  the  flats,  with  the  object  of 
controlling  the  current*  and  reducing  the  deposit  in  the  channel.  The 
contract  price  was  17.9  cents  per  cubic  yard,  scow  meajsurement.  Work 
under  this  contract  was  commenced  November  13,*  1891.  Two  clam- 
shell dredges  were  at  first  employed  in  dredging  a  trench  and  forming 
an  embankment  between  Poplar  Point  and  the  Insane  Asylum  Chan- 
nel, the  trench  to  be  used  for  the  deposit  of  the  material  to  be  dredged 
from  the  channel.  On  December  11, 1891,  one  of  these  dredges  com- 
menced work  in  the  channel  near  the  foot  of  South  Capitol  street.  On 
December  31, 1891,  the  time  for  the  completion  of  this  contract  was  ex- 
tended to  May  15, 1892.  The  work  proceeded  during  the  winter  with 
but  four  days'  interruption  from  ice.  The  dredging  near  the  foot  of 
South  Capitol  street  was  completed  March  16,  1892.  The  dredge  was 
then  moved  to  the  mouth  of  the  river  off  Greenleaf  or  Arsenal  Point. 
Here  the  channel  was  widened  and  deepened  as  far  as  the  available 
frinds  would  permit.  The  excavated  material  was  soft  mud,  so  soft,  in 
fact,  that  it  was  found  impossible  to  raise  the  embankment  to  a  height 
of  more  than  from  3.5  to  4  feet  above  low  tide.  The  channel  dredging 
was  concluded  April  26, 1892,  and  the  work  on  the  embankment  on  IVIay 
24, 1892.  The  total  amount  of  channel  dredging  under  this  contract 
was  90,217  cubic  yards. 

Beservair  autlet-^n  June  30, 1891,  the  coping  for  the  reservoir  out- 
let and  wing  waDs  had  been  ordered  and  was  being  cut  in  Maine.  The 
coping  was  delivered  in  September,  1891,  and  the  setting  of  stone  com- 
mence. This  work  was  continued  until  December^  1891,  when  it  was 
completed.  The  addition  of  the  railing  only  remains  to  complete  the 
structure.  One  pair  of  gates  was  broken  by  an  obstructing  log  or  pile- 
head,  during  the  reconstruction  of  the  Long  Bridge,  so  that  it  was  neces- 
eaiy  to  rebxuld  thenu 
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LONG  BRIDGE. 

On  July  14, 1891,  the  Baltimore  and  Potomac  Railroad  Company  sub- 
mitted to  the  Secretary  of  War  plans  for  the  reconstruction  of  the  Long 
Bridge  across  the  Washington  Channel.  The  plan  adopted  for  the  im- 
provement of  the  Potomac  River  provides  for  filling  up  the  flats  at  the 
head  of  the  Washington  Channel  so  that  the  greater  part  of  the  Long 
Bridge  across  this  channel  could  be  dispensed  with  upon  the  completion 
of  the  filling.  Spans  require  to  be  maintained,  however,  across  the 
opening  below  the  reservoir  outlet,  so  as  to  afford  passage  for  the  water 
flowing  from  the  tidal  reservoir  into  the  Washington  Channel.  The 
existing  wooden  spans  of  this  part  of  the  Long  Bridge  were  in  bad  con- 
dition, and  could  not  be  used  much  longer  for  the  heavy  traffic  passing 
over  them.  The  Baltimore  and  Potomac  Railroad  Company  therefore 
proposed  to  rebuild  so  much  of  the  bridge  as  crosses  the  waterway  of 
the  reservoir  outlet,  substituting  plate  girders  for  the  wooden  truss, 
and  to  fill  in  with  earth  under  the  remaining  spans,  the  trusses  of  which 
were  then  to  be  removed. 

The  plans  provide  for  the  construction  of  a  new  masonry  pier  in  the 
center  of  the  opening  and  two  new  abutments  of  masonry  located  so 
that  their  up-stream  ends  are  met  by  the  continuation  of  the  wing  walls 
of  the  reservoir  outlet.  There  are  two  plate  girder  spans  each  79'  9'' 
in  the  clear  under  the  coping.  The  girders  are  8  feet  in  depth,  with 
their  lower  flanges  at  an  elevation  of  12  feet  above  low  tide.  The  foun- 
dations were  to  be  6.5  feet  below  low  tide  and  the  average  depth  of 
water  between  the  piers  and  abutments  was  to  be  8  feet  at  low  tide. 

The  plans  were  referred  to  this  office  for  report,  and  a  report  was 
submitted  on  July  20, 1891,  recommending  their  approval.  On  July 
28, 1801,  the  plans  were  approved  by  the  Secretary  of  War.  The.  Balti- 
more and  Potomac  Railroad  Company  at  once  entered  upon  the  work 
of  reconstruction,  and  at  the  close  of  the  year  the  bridge  proper  was 
practically  completed.  On  filling  the  approaches  with  earth,  however, 
a  decided  and  serious  settlement  and  movement  of  the  abutments  were 
developed,  which  were  most  marked  in  the  southwest  abutment,  which 
settled  no  less  than  18  inches,  while  the  downstream  wing  moved  for- 
ward about  4  feet.  This  movement  was  no  doubt  due  to  the  pressure 
of  the  earth  filling  upon  the  thick  stratum  of  soft  mud  underlying  tile 
river  bed  at  this  locality,  and  which  extends  to  a  depth  of  about  74  feet 
below  low  tide.  In  order  to  check  the  movement  the  company  have 
removed  the  earth  immediately  behind  the  abutments  and  driven  piles 
dose  together  in  the  river  bed  in  the  span  opening.  It  has  been  neces- 
sary to  support  the  ends  of  the  girders  in  firont  of  the  south  abutment  by 
trestles,  and  it  is  understood  that  the  company  propose  to  rebuild  this 
abutment.    The  work  can  not  yet  therefore  be  reported  as  complete. 

The  project  for  the  im])rovement  of  the  Potomac  River  contemplated 
the  rebuilding  of  Long  Bridge  across  the  Virginia  Channel  also.  As 
the  improvement  progresses,  the  necessity  for  this  becomes  more  antl 
more  urgent.  The  piers  of  th  e  bridge  are  more  numerous  than  are  neces- 
sary in  a  structure  built  according  to  modern  plans,  and  are  in  a  direc- 
tion oblique  to  the  flow  of  freshets.  Furthermore  they  are  surrounded 
by  great  quantities  of  riprap  stone  which  has  been  deposited  around 
them  from  time  to  time  to  protect  them.  It  is  estimated  that  below  low- 
tide  level  the  natural  discharge  area  of  the  Potomac  River  at  Long 
Bridge  is  reduced  over  30  per  cent  by.  the  piers  and  their  foundations 
as  they  exist  to-day. 

Long  Bridge,  on  account  of  its  faulty  construction,  remains  a  constant 
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nteiiace  to  tbe  interests  on  the  river  front  above  it,  and  also  to  the 
work  of  improvement  of  the  flats,  upon  whicli  the  Government  has 
akeady  spent  a  large  sum.  In  the  event  of  a  freshet  occurring  while 
the  river  is  full  of  ice,  the  most  serious  results  are  to  be  apprehended, 
and  such  a  contingency  is  not  at  all  unlikely.  Should  an  ice  gorge  form 
at  Long  Bridge,  it  would  back  up  the  waters  of  the  river  and  overflow 
portions  of  the  city  front  and,  through  the  sewers  above  the  bridge, 
such  of  the  lower  parts  of  the  city  as  are  drained  by  them. 

During  the  freshet  of  June.  1889,  the  water  reached  a  height  at  Long 
Bridge  of  about  13  feet  above  low  tide.  The  street  surface  at  Fourteenth 
and  B  streets  NW.  is  about  8  feet  above  low  tide,  and  during  the 
freshet  referred  to  the  water  was  about  5  feet  deep  in  the  street  at  that 
locality.  Great  damage  was  done  by  the  freshet  of  1889,  but  gieater 
damage  may  occur  from  a  freshet  of  lesser  magnitude,  if  accompanied 
by  an  ice  gorge.  The  bridge  should  be  rebuilt  as  recommended  by  the 
Board  of  Engineers. 

Amount  expended  on  the  improvement  up  to  and  including  June  30,1892  $1, 797, 941. 37 
Amount  required  to  complete  the  improvement  in  addition  to  amount 

on  hand 681,365.00 

Annual  cost  of  preserving  and  maintaining  (estimated) 5, 000. 00 

Wflshington  City  is  in  the  collection  district  of  Georgetown,  D.  C. ;  nearest  Ught- 
house,  Jones  Point;  Virginia. 

Money  statement. 

July  1,  1891,  balance  unexpended , $228,178.63 

Juno  30,  18ft2,  amount  expended  during  fiscal  year 171, 120. 00 

July  1, 1892,  balance  unexpended 57,058.63 

July  1,  1892,  outstanding  liabilities $703.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 41, 183. 00 

41,886.00 

July  1,  1892,  balance  available 15,172.63 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 215, 172. 63 

f  Amount  (estimated)  required  for  completion  of  existing  project 681, 365. 00 

i  Amount  that  can'be  profitably  expended  in  fiscal  year  ending  June  30, 

i     1894 '. 681,365.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[Famished  by  Mr.  J.  W.  ATerill,  Washington,  D.  0.] 

Receipts  and  shipments. 


Calendar  year. 


Coal. 


1887 
1888 
1889 
1800 
1891 


Tons. 
S»4,947 
240,836 
92,511 
72.089 
114,913 


ICCb 


Ton*. 

120,237 

108,421 

115,506 

135. 552 

123,107 


Lnmber. 


Tons. 

87,044 

45,101 

41.407 

69,604 

50,106 


Sand. 


Tons, 
60,000 
60,000 
75, 000 

75,000 
60,000 


Wood. 


Tons. 
52,419 
33, 040 
35, 351 
48, 457 
48, 457 


Miscel- 
laneous. 


Tons. 
94,325 
104, 177 
128,005 
IIH,  904 
154,636 


TotaL 


Tons. 
618, 972 
581, 575 
488.680 
519. 6S6 
551, 219 


The  falling  ofi*  in  coal  is  due  to  the  destruction  of  the  Chesapeake  and  Ohio  Canal. 
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Number  of  vesseU  of  various  dosses  arriving  and  depariing. 


Calendar  year. 


Steamera 
drawing 
from  5  to 
15  feet,  100 
to400to]ia. 


Veaaela        Veaaela 

drawing       drawing 

from  10  to     iix>m  4  to 

20feet,300    10  feet,  30 

to  1,700  torn.  toSOOtona. 


Baarges 

drawing 

from  4  to 

10  feet,  100 

toaooiona. 


1887, 
1888 
1889 
18iK) 
1891 


070 
710 
675 
OM 
080 


678 
526 
455 

491 
445 


2,149 
1.588 
1,563 
1,572 
1,854 


2,821 
029 


F«Try  and  local  passenger  steamers  are  not  included  in  the  aboye. 
of  transportation  were  established  during  1891. 


No  new  lines 


J  a. 

IMPROVEMENT  OP  POTOMAC  RIVER  AT  MOUNT  VERNON,  VIRGINIA. 
ORIGINAL  CONDITION. 

Mount  Vernon  is  situated  on  the  Virginia  shore  of  the  Potomac  Elver, 
14.5  miles  below  Washington,  D.  0.  The  only  convenient  means  of  ac- 
cess for  visitors  is  by  the  steamer  which  runs  between  Washington  and 
Mount  Vernon,  landing  at  the  wharf  on  the  Mount  Vernon  estate.  Be- 
tween this  wharf  and  the  navigation  channel  of  the  Potomac  Biver,  a 
distance  of  about  1,900  feet,  are  flats  on  which  the  depth  was  originally 
but  4  feet  at  low  tide.  Great  difficulty  was  often  experienced,  in  con- 
sequence, in  making  landings  even  with  the  light-draft  steamer  formerly 
in  use,  and  during  low  tides,  caused  by  northwest  winds,  passengers 
were  frequently  obliged  to  land  in  boats. 

PLAN  OF  IMPROVEMENT. 

The  original  project  provided  for  the  dredging  of  a  channel  150  feet 
wide  and  from  6  to  7  feet  deep  at  low  tide,  between  the  main  channel 
of  the  Potomac  Biver  and  the  Mount  Vernon  wharf,  with  a  turning 
basin  at  the  wharf  having  a  radius  of  150  feet  The  estimated  cost  of 
this  work  was  $14,000.  In  1888  the  project  was  amended  so  as  to  pro- 
vide for  a  channel  200  feet  wide  and  from  9  to  10  feet  deep,  with  a  turn- 
ing basin  of  200  feet  radius.  The  revised  estimate  for  the  total  cost  of 
the  amended  project  was  $26,000. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Under  appropriations  of  March  3,  1879,  amounting  to  $4,000,  June 
14, 1880,  amounting  to  $3,000,  and  March  3, 1881,  amounting  to  $1,500, 
a  channel  145  feet  wide  and  from  7  to  9  feet  deep  was  dredged  through 
the  flats.  Work  under  the  last-named  appropriation  was  closed  Sep- 
tember 15, 1882.  Operations  were  then  suspended  for  want  of  funds 
until  August  11, 1888,  when  $6,000  was  appropriated.  In  the  mean 
time  the  channel  had  filled  in  considerably.  The  appropriation  of  Au- 
gust 11, 1888,  was  applied  to  deepening  a  part  of  the  existing  channel 
to  a  depth  of  from  9  to  12  feet,  and  to  the  enlargement  of  the  turning 
basin  to  a  width  of  360  feet.  _^ 
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The  river  and  harbor  act,  approved  September  19, 1890,  appropriated 
'$2,500  to  coinjplete  the  worK,and  subsequent  operations  were  conducted 
with  this  end  in  view.  Under  this  appropriation  dredging  by  contract 
(see  last  Annual  Eeport)  was  commenced  March  28, 1891,  and  com- 
pleted May  19, 1891.  The  dredging  consisted  in  widening  the  channel 
on  the  westerly  side,  and  in  enlarging  the  turning  basin,  the  depth 
made  being  8  feet  at  low  tide.  Upon  the  completion  of  the  work  the 
channel  was  155  feet  wide,  and  the  depth  from  8  to  10  feet  at  low  tide. 
The  turning  basin  had  a  radius  of  180  feet,  with  a  like  depth  of  from  8 
to  10  feet.  The  amount  of  dredging  was  12,846  cubic  yards,  which  was 
removed  in  scows. 

FUTURE  OPERATIONS. 

The  channel  has  now  sufficient  dimensions  for  navigation,  and  no 
farther  work  is  recommended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

Marcli3,1879 $4,000 

June  14, 1880 3,000 

March  3, 1881 1,500 

August  11, 1888 6,000 

September  19, 1890 2,600 

17,000 

Mount  Vernon  is  in  the  collection  district  of  Alexandria,  which  is  also  the  nearest 
port  of  entry.    The  nearest  light-house  is  at  Fort  Washington,  Md. 

Money  statement 

July  1, 1891,  bahince  unexpended $502.86 

June  ZO,  1S&2,  amount  expended  during  fiscal  year • 502. 86 


COMMERCIAL  STATISTICS. 


The  traffic  is  almost  entirely  a  passenger  one,  the  freighting  being  only  the  inci- 
dental local  trade.  The  Improyement  has  permitted  the  use  of  larger  steamboats, 
which  carried  to  Mount  Vernon  during  tiie  calendar  year  1891  about ^,000  people. 


J3- 

IMPEOVEMENT  OF  OCCOQUAN  CEEEK,  VIRGINIA. 

OBIGINAL  CONDITION. 

Occoqnan  Creek  is  a  tributary  of  the  Potomac  Eiver,  which  it  enters 
about  25  miles  below  Washington,  D.  0.  The  stream  is  navigable 
from  its  mouth  at  Sandy  Point  to  the  town  of  Occoqnan,  a  distance  of  4 
miles.  Navigation  was  obstructed  by  four  bars  which  were  improved 
between  1873  and  1880  by  dredging  and  dike  construction,  so  as  to 
secxure  a  navigable  depth  of  about  6  feet  at  low  tide.    Four  appropria- 
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tioiiB  W€re  made  from  1873  to  1878,  amounting  to  $25,000,  and  in  1880 
the  improvement  was  regarded  as.  completed. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of 
August  11, 1888,  a  new  survey  of  the  creek  was  made  in  1889  by  Mr. 
8.  T.  Abert,  United  States  agent.  The  condition  of  the  several  bars 
at  that  date  was  as  follows: 

Ijower  Mudy  about  3.5  miles  below  Occoquan.  This  bar  had  a  least 
depth  of  about  3  feet  and  a  length  of  about  4,000  feet.  The  former 
dredged  channel  was  found  to  have  filled  in. 

Upper  Mvdj  about  2.25  miles  below  Occoquan.  This  bar  is  about 
2,000  feet  long.  The  channel  dredged  in  1874-^75  was  found  to  have 
maintained  its  original  dimensions,  the  width  being  about  50  feet  and 
the  depth  from  5  to  6  feet. 

Sand  Bar,  about  half  a  mile  below  Occoquan.  The  channel  formerly 
dredged  here  had  filled  in,  the  least  depth  being  4.2  feet. 

Occoqua/n  Bar,  a  sand  bar  opposite  Occoquan.  ThiB  is  a  short  bar, 
with  a  least  depth  of  4  feet,  the  dredged  channel  having  filled  in. 

PLAN  OF  IMPROVEMENT. 

The  depth  desired  for  navigation  was  6  feet  at  low  tide.  Mr.  Abert 
proposed  in  his  report  upon  the  survey  to  secure  this  depth  by  dredging 
channels  8  feet  deep  and  from  100  to  150  feet  wide,  and  by  the  con- 
struction of  dikes  at  an  estimated  cost  of  $91,250.  (Report  of  Chief 
of  Engineers,  1890,  pages  1089-1096.)  On  September  19, 1890,  an  appro- 
priation of  $10,000  was  made  for  the  new  improvement,  for  which  the 
following  project  was  approved  December  5, 1890: 

Lower  Mud. — A  channel  6  feet  deep  to  be  dredged,  the  "  upper  jection" 
for  about  2,500  feet  below  Taylor's  Point,  to  be  100  feet  wide,  the  ma- 
terial to  be  deposited  on  the  west  side  of  the  channel,  and  the  remainder 
of  channel  or  "lower  section  ^  to  be  150  feet  wide,  the  material  to  be 
removed  in  scows. 

Upper  Mud. — A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
the  material  to  be  deposited  on  the  east  side  of  the  channel,  and  the 
embankment  so  formed  connected  with  the  left  bank  by  a  dike. 

Sand  Bar, — ^A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged 
and  sheet-pile  dikes  constructed  to  maintain  the  dredged  channel. 

Occoquan  Bar. — ^A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
and  a  sheet-pile  dike  constructed  to  maintsiin  the  depth. 

The  estimated  cost  of  this  project  was  $45,000. 

WOBK  DONE  AND  EESULTS  OBTAINED. 

Under  the  appropriation  of  $10,000  made  September  19, 1890,  a  con- 
tract was  entered  into  with  D.  McConville,  of  Washington,  D.  C,  for 
dredging  a  channel  through  the  Lower  Mud  at  the  following  prices: 

Upper  section. — Material  dredged  and  deposited  on  the  sides  of  the 
channel,  10.5  cents  per  cubic  yard,  measured  in  place. 

Lower  section. — Material  dredged  and  removed  in  scows,  14.5  cents 
per  cubic  yard,  measured  in  scows. 

The  contract  was  entered  into  March  23, 1891.  Dredging  was  com- 
menced May  8, 1891,  and  was  in  progress  at  the  close  of  the  last  fiscal 
year,  June  30,  1891.  At  tliis  date  the  contractor  was  engaged  in 
dredging  the  upper  section  of  the  channel,  the  material  being  deposited 
on  the  right  side  of  the  channel  by  means  of  an  endless  chain  dredge 
designed  for  this  kind  of  work.    The  upper  section  of  the  channel  was 

Digitized  by  VjUUV  IC 


APPENDIX  J — REPORT  OF  MAJOR  DAVIS.       1041 

completed  July  31, 1891,  the  width  being  100  feet,  the  depth  6  feet  at 
low  tide,  and  the  total  length  3,720  feet.  The  total  amount  of  excava- 
tion was  36,640  cubic  yards.  The  center  of  the  embankment  formed 
by  the  dredged  material  was  about  105  feet  from  the  right  edge  of  the 
channel,  and  the  foot  of  the  slope  was  from  40  to  50  feet  from  the  right 
edge  of  the  channel. 

The  dredging  of  the  lower  section  of  the  channel  required  the  use 
of  scows.  The  contractor  was  not  provided  with  scows,  and  a  delay 
of  three  weeks  occurred,  in  consequence,  until  August  21, 1891,  when 
a  clam-shell  dredge  provided  with  scows  commenced  dredging  the 
lower  section.  This  section  was  completed  September  5,  1891,  the 
amount  of  dredging  being  8,667  cubic  yards.  The  length  of  the  sec- 
tion was  870  feet,  the  width  150  feet,  and  the  depth  6  feet.  The  exca- 
vated material  was  deposited  in  a  cove  on  the  east  shore  of  Occoquan 
Bay  inside  of  High  Point.  The  lower  section  of  the  channel  was 
dredged  150  feet  wide  in  order  to  obviate  as  far  as  possible  the  injurious 
action  of  cross- tidal  currents  to  and  from  Belmont  Bay,  which  it  is  be- 
lieved wiU  tend  to  fill  in  and  decrease  the  width  of  this  part  of  the 
channel* 

Upon  the  completion  of  the  channel  through  the  Lower  Mud  in 
accordance  with  the  project,  there  remained  a  balance  of  the  appropri- 
tion  of  September  19, 1890,  available  for  other  work.  An  examination 
of  the  locality  indicated  that  Occoquan  Bar,  opposite  and  immediately 
below  the  town  of  Occoquan,  was  then  the  next  in  order  as  an  obstruc- 
tion to  navigation.  The  approved  project  provides  for  dredging  a 
channel  and  also  for  the  construction  of  a  dike  at  this  bar  to  maintain 
the  channel  secured  by  di^edging.  The  available  ftinds  were,  however, 
insuflScient  for  both  classes  of  work,  and  as  it  was  evident  that  the 
dredging  would  be  of  the  greatest  public  benefit  the  funds  were  applied 
to  this  part  of  the  project. 

Proposals  for  dredging  a  channel  through  this  bar  were  invited  by 
public  advertisement,  and  the  following  received  September  21, 1891: 


Name  and  address  of  bidder. 

Price  per 
cnbic  yard. 

Setimated 
amount 

Fred  L.  Somers,  Philadelphia,  Pa 

Cents. 
22 

$1,080 

The  contract  was  awarded  to  Fred.  L.  Somers,  of  Philadelphia,  Pa., 
and  entered  into  October  16, 1891. 

Dredging  was  commenced  at  Occoquan  Bar,  under  t^iis  contract,  on 
December  9, 1891,  but  proceeded  slowly,  as  the  contractor's  scows  were 
not  adapted  to  the  work.  On  January  6, 1892,  the  contractor  suspended 
work,  stating  that  he  was  apprehensive  of  injury  to  his  plant  from  ice. 
Operations  were  resumed  March  4, 1892,  and  continued  until  May  16, 
1892,  when  the  work  was  closed — all  the  available  funds  having  been 
applied  thereto.  The  upper  section  of  this  channel  was  dredged  to  a 
width  of  100  feet  and  the  lower  section  to  a  width  of  70  feet,  the  depth 
of  both  sections  being  8  feet  at  low  tide.  The  depth  was  made  8  feet 
to  provide  for  the  filling  from  freshets  which  may  be  anticipated* until 
the  dike  is  built.  The  amount  of  dredging  under  this  contract  was 
12,399  cubic  yards.  The  dredged  material  was  removed  in  scows  and 
deposited  chiefly  below  the  railroad  bridge  on  the  upper  end  of  the  Bel- 
mont Bay  Flats. 
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FUTURE  OPERATIONS. 

The  work  remaiiung  to  be  done  under  the  project  is  the  improvement 
of  the  Upper  Mud,  the  Sand  Bar,  and  the  completion  of  the  improve- 
ment at  Occoquan  Bar,  the  estimated  cost  being  $30,000. 

APPROPRIATION. 

The  following  appropriations  have  been  made  for  the  new  project: 

September  19.  1890 $10,000 

July  13,  1892 5,000 

Total 15,000 

Ocooquati  Creek  is  iii.tbe  coUection  district  of  Alexandria,  whicli  is  also  the  near* 
est  port  of  entry.    The  nearest  light-house  is  at  Fort  Washington,  Md. 

Money  statement, 

July  1,  1891,  balance  unexpended $8,394.99 

June  30,  1892,  amount  expended  during  fiscal  year 8, 188. 98 

July  1,  1892,  balance  unexpended 206. 01 

July  1,  1892,  outstanding  liabilities 8.00 

July  1,  1892,  balance  available 198.01 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 198. 01 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894    30, 000. 00 
Submitted  in  compliance  with  requirements  o(  sections  2  of  river  aikl 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATI8TIC8. 

[Famished  by  Messrs.  L.  I^edman  and  Tyson  Jannry,  Occoqnan,  Ya.] 

Receipin  and  shipmenU  for  calendar  year  1801, 

Tons. 

Coal 100 

Grain 60 

Lumber 600 

Wood 3,500 

Railroad  tics 3,600 

Miscellaneous 345 

Total 8,205 

It  is  reported  that  freight  rates  have  been  cheapened.    No  new  lines  of  transpor- 
tation were  established  in  1891. 


J  4. 

IMPROVEMENT  OF  AQIJIA  CREEK,  VIRGINIA. 
ORIGINAL  CONDITION. 

Aqnia  Creek  \^  a  tributary  of  tlie  Potomac  liiver,  wliicli  it  enters  41 
miles  below  Washington,  D.  0.    The  stream  is  navigable  to  Whartpu 
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Landing,  about  7.25  miles  above  the  mouth.  The  upper  part  of  the 
creek  has  a  well-defined  channel,  with  a  mdth  of  from  60  to  200  feet, 
while  the  depth  was  originally  from  2  to  17  feet.  At  a  point  called  the 
Narrows,  about  4.5  miles  above  the  mouth,  the  stream  suddenly  expands 
into  a  wide  bay,  from  1,000  to  6,000  feet  wide,  forming  a  continuous 
shoal,  on  which  the  depth  ranged  generally  liom  2  to  4  feet,  increasing 
near  the  mouth  to  about  7  feet.  About  S  miles  above  the  mouth  the 
creek  is  crossed  by  a  trestle  bridge  of  the  Richmond,  Fredericiksburg 
and  Potomac  Eailroad.  The  bridge  is  provided  with  a  draw  28  feet 
wide. 

Between  1872  and  1878  $10,000  was  appropriated  by  Congress  and 
expended  in  dredging  a  channel  through  shoal  portions  of  tlie  creek, 
between  Davis  Point  (about  one-third  of  a  mile  below  tlie  Eailroad 
Bridge)  and  Wharton  Landing,  the  channel  being  from  40  to  50  feet 
wide,  and  from  4  to  5  feet  deep  at  low  tide. 

A  new  survey  of  the  creek  was  authorized  by  the  river  and  harbor 
act  of  August  11, 1888,  and  made  in  18S9,  under  the  direction  of  Mr.  S. 
T.  Aberi},  United  States  agent.  The  (channel  formerly  dredged  was 
found  to  be  about  40  feet  wide,  and  from  4  to  5  feet  deep  between  the 
railroad  bridge  and  the  Narrows.  Below  the  railroad  bridge  and  in 
the  upper  part  of  the  creek,  near  Wharton  Landing,  it  had  filled  in. 
Dent  Landing,  about  three-quarters  of  a  mile  below  Wharton  Landing, 
was  regarded  as  the  highest  point  to  which  navigation  could  be  main- 
tained except  at  great  expense.  The  obstructions  to  navigation  below 
Dent  Landing  were  the  long  slioal  of  soft  mud  between  the  mouth  and 
the  Narrows,  on  which  the  depth  ranged  from  2  to  4  feet;  a  short  bar 
at  the  mouth  oi*  Austen  Creek  with  a  ruling  depth  of  4  feet  j  and  a 
wreck  at  Coal  Landing. 

PLAN   OF   IMPROVEMENT. 

In  the  report  on  the  survey  (Eeport  of  Chief  of  Engineers,  1890,  pages 
1096-1103),  Mr.  Abert  proposed  a  channel  150  feet  wide  and  8  feet  deep 
between  the  mouth  and  the  Narrows,  and  a  channel  80  feet  wide  and  8 
feet  deep  through  the  bar  at  the  mouth  of  Austen  Creek.  The  esti- 
mated cost  of  the  improvement  was  $101,278. 

'  On  September  19, 1890,  Congress  appropriated  $10,000  for  this  work. 
Upon  further  examination  of  this  creek  in  1890  the  character  of  its 
navigation  and  the  amount  of  its  trade  did  not  seem  to  warrant  so 
large  an  expenditure  as  was  proposed  in  Mr.  Abort's  report.  Six-foot 
navigation  was  regarded  as  sufficient  to  give  all  the  relief  needed  to 
navigation  at  the  present  time,  leaving  the  subject  of  greater  depth 
for  future  action,  if  trade  were  developed  by  this  improvement. 

The  following  project  for  the  work  was  therefore  adopted  December 
4, 1890:  A  channel  80  feet  wide  and  6  feet  deep  to  be  dredged  between 
.the  mouth  and  the  Narrows,  at  an  estimated  cost  of  $40,000,  the  mate- 
rial dredged  below  the  railroad  bridge  to  be  removed  in  scows,  and 
that  above  the  bridge  for  the  most  i)art  to  be  dei)()sitcd  on  the  sides  of 
the  channel.    The  proposed  work  above  the  Narrows  was  omitted* 

WORK  DONE  AND   RESULTS   OBTAINED. 

Under  the  appropriation  of  September  19, 1890,  a  contract  was  en- 
tered into  on  May  28, 1891,  with  Frank  C.  Somers,  of  Philadelphia,  Pa., 
for  dredging  that  part  of  the  channel  below  the  railroad  bridge  at  1-.5 
cents  per  cubic  yard.    Work  was  commenced  June  11, 1891,  tuid  at 
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tlie  close  of  the  last  fiscal  year,  Jane  30, 1891,  was  still  in  progress. 
At  that  date  the  channel  had  been  dredged  to  the  fall  width  of  80  feet 
from  the  6-foot  curve  near  Thorny  Point  for  a  distance  of  2,670  feet, 
the  depth  being  6  feet  at  low  tide. 

Dredging  operations  were  continued  with  favorable  progress  through 
July  and  until  August  19, 1891,  when  a  channel  80  feet  wide  and  6  feet 
deep  was  completcJd  to  the  draw  of  the  Eichmond,  Fredericksburg  and 
Potomac  Bailroad  bridge.    The  contract  was  then  closed. 

The  total  length  of  the  channel  from  the  6-foot  curve  near  Thorny 
Point  to  the  raUroad  bridge  is  12,280  feet.  In  this  distance  it  was  un- 
necessary to  dredge  for  a  length  of  3^400  feet,  as  a  depth  of  6  feet  was 
found.  The  channel  is  thus  divided  into  two  sections,  the  lower  being 
2.740  feet  in  length,  and  the  upper,  near  the  bridge,  6,140  feet  in  length. 
The  material  dredged  was  sofb  mud.  It  was  removed  in  scows  and  de- 
posited in  the  Potomac  Eiver  off  Brents  Point.  The  total  amount  of 
dredging  under  the  contract  was  60,438  cubic  yards. 

FUTUBE  OPEEATIONS. 

The  work  remaining  to  complete  the  project  for  this  improvement  is 
the  dredging  of  the  channel  between  the  railroad  bridge  and  the  Nar- 
rows, a  distance  of  about  6,500  feet.  The  draw  through  the  railroad 
bridge  is  but  28  feet  wide.  This  width  is  insuf&cient  for  the  passage 
of  the  dredges  now  usually  employed  on  river  and  harbor  work.  A 
dredge  such  as  would  be  required  for  the  proi)er  and  economical  execu- 
tion of  the  work  above  the  bridge  would  be  about  35  feet  wide,  and  to 
permit  the  passage  of  such  a  dredge  the  draw  should  be  widened  to  at 
least  40  feet.  The  attention  of  the  Richmond,  Fredericksburg  and  Po- 
tomac lE^ailroad  was  called  to  this  matter  on  March  24, 1891,  and  they 
were  requested  to  increase  the  width  of  the  draw  when  the  road  was 
double  tracked — a  work  which  it  was  understood  was  about  to  be  com- 
menced by  the  company  at  that  time. 

APPBOPBIATION. 

The  following  appropriations  have  been  made  for  the  new  work : 

Septomber  19,  1890 $10,000 

July  13, 1892 5,000 

Total 15,000 

Aquia  Cieek  is  in  the  coUection  district  of  Alexandria,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  at  Upper  Cedar  Point,  Md. 

Money  statement. 

July  1, 1891.  balance  unexpended $9,500.00 

Juno  dO,  1892,  amount  expended  daring  fiscal  year 8, 889. 05 

July  1, 1892,  balance  unexpended 610.95 

July  1, 1892, outstanding  liabilities 115.00 

July  1, 1892, balance  available 495.95 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 495. 95 

(Amount  f estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  tnat  cau  be  profi  tably  expeu  ded  in  fiscal  year  ending  J  une  30, 1894 .  ,  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Digitized  by  VjOOQ IC 


APPENDIX   J — REPORT   OF   MAJOR   DAVIS.  1045 

COMMKKCIAL  STATISTICS. 

JBfforts  were  made  to  obtain  commercial  statistics,  but  the  information  regarding 
receipts  and  shipments  was  so  indefinite  that  it  coald  not  be  used. 

Arrivals  and  departures  of  veseeU, 

Steam  tugs  drawing  less  than  5  feet 10 

Sailing  vessels  drawing  less  than  4.5  feet 165 

Barges,  flatboatSi  etc 20 


J  5. 

IMPROVEMENT  OF  HARBOR  AT  BRETON  BAY,   LEONARDTOWN,   MARY- 
LAND. 

OBiaiNAL  CONDITION. 

Breton  Bay  is  a  tidal  estuary  of  the  Potomac  Eiver,  which  it  enters 
82  miles  below  Washington,  D.  C.  The  bay  is  about  6  miles  long  and 
well  landlocked.  Fifteen  feet  of  water  can  be  carried  up  the  bay  for  a 
distance  of  4  miles,  and  9  feet  for  a  distance  of  5  miles.  In  1874  the 
navigation  was  obstructed  by  a  shoal  at  the  head  of  the  bay,  extending 
from  the  9-foot  curve  to  the  Leonardtown  Wharf,  a  distance  of  about 
1  mile,  the  least  depth  on  the  shoal  being  5  feet  at  low  tide.  The 
material  composing  the  shoal  was  soft  mud. 

PLAN  OF  IMPEOVEMENT. 

The  original  project,  adopted  in  1878,  provided  for  dredging  a  chan- 
nel 150  feet  wide  and  9  feet  deep  from  the  9foot  curve  in  Breton  Bay 
to  the  Leonardtown  Wharf,  with  a  turning  basin  for  steamboats  at  the 
whsH*f  400  feet  wide  and  600  feet  long,  at  an  estimated  cost  of  $30,000. 
In  1885  the  project  was  amended  so  as  to  provide  for  a  channel  200  feet 
wide  and  10  feet  deep,  the  turning  basin  to  be  800  feet  lohg  and  400  feet 
wide.    The  estimated  cost  of  the  amended  project  was  $49,000. 

In  1890  the  original  projeqt  was  resumed,  a  width  of  150  feet  and  a 
depth  of  9  feet  being  deemed  sufficient  to  furnish  all  the  facilities  needed 
by  navigation  at  the  present  time. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Prom  June  18, 1878,  to  August  11, 1888,  eight  appropriations  were 
made,  ranging  from  $3,000  to  $6^500,  and  aggregating  $32,500.  This 
sum  was  applied  to  dredging  185,429  cubic  yards  of  material  at  rates 
ranging  from  10  to  18  cents  per  cubic  yard.  On  March  2, 1889,  when 
work  was  closed  under  the  appropriation  of  August  11, 1888,  the  basin 
at  the  upper  end  of  the  channd  was  645  feet  long  and  370  feet  wide. 
From  the  lower  end  of  the  basin  the  channel  was  160  feet  wide  for  a 
distance  of  1,870  feet,  and  for  a  further  distance  of  1,380  feet  around 
the  turn  at  Buzzards  Point  the  width  varied  from  185  to  230  feet.  The 
depths  varied  from  8.5  to  14.6  feet.  ]^o  dredgin  g  had  been  done  between 
the  lower  end  of  the  turn  at  Buzzards  Point  and  the  9-foot  curve  in  the 
bay. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
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r*5,000  for  this  work,  wliicli  siini  was  Hufticieiit  to  complete  tbe  work 
called  for  by  the  original  project.  A  contract  was  entered  into  March 
9, 1891,  with  the  lialtimore  i)re<lg'iiig  Oouipauy  of  Baltimore,  Md.,  for 
dredging  in  the  channel  at  12.5  cents  i>er  cubic  yard.  Dredging  was 
commenced  Juno  15,  1891,  and  at  the  close  of  the  fiscal  year  ending 
June  30, 1891,  was  still  in  progress.  Operations,  under  the  contract 
w^ere  continued  during  July  and  the  greater  part  of  August,  1891, 
The  plant  consisted  of  one  dipi)er  dredge,  one  tug,  and  four  scows. 
Good  progress  was  made  with  the  work,  and  it  was  completed  August 
25,  1891.  The  total  amount  of  dredging  under  the  contract  was  28,800 
cubic  yards.  The  excavated  material  was  removed  in  scows  and  depos- 
ited in  Breton  Bay,  about  2.25  miles  below  the  wharf  at  Leonardtown. 
The  average  daily  work  of  the  dredge  was  about  500  cubic  yards.  The 
cliannel,  as  completed,  is  9  feet  deep  at  low  tide,  extending  from  the  9- 
foot  curve  in  Breton  r>ay  to  the  Leonardtown  wharf.  The  width  of 
the  channel  is  150  Ici^t,  except  at  the  turn  off  Buzzards  Point,  where 
the  width  has  been  made  320  feet  to  facilitate  the  turning  of  steamers, 
the  two  reaches  of  the  channel  making  an  angle  of  nearly  90^  with 
each  other.  The  basin  at  the  Leonanltown  wharf  is  9  feet  deep,  370 
feet  wide,  and  000  leet  long.  For  a  fuilher  length  of  335  feet  the  width 
gradually  decreases  to  150  feet  at  the  junction  of  the  channel. 

FUTUKK  OPERATIONS. 

The  existing  project  has  been  completed  with  tlie  funds  appropriated, 
and  will  alford  all  the  facilities  which  the  navigation  requires  at  the 
present  time.  Should  the  trader  increase  in  the  future  the  question  of 
increased  dimensions  of  channel  will  be  worthy  of  consideration,  but  at 
l)r(»sent  no  further  a|)pr()priations  are  recommended. 

APPROPRIATIONS. 

The  following  approi)riations  have  been  made: 

.Tune  18, 1878 $5,000 

March  3, 1879 4,000 

.June  14, 1880 3,000 

March  3, 1881  ....^ 3,000 

August  2, 1882 5,000 

July  4, 1884 3,000 

August  5, 1886 6,500 

August  11, 1888 , 3,000 

September  19, 181)0 5,000 

Total 37,500 

The  work  is  in  the  collection  district  of  Annapolis.  The  nearest  light-house  is  at 
Blackistone  Iblund. 

Money  statement 

July  1, 1891,  balance  unexpended $4,482.21 

Julie  30, 1892,  amount  expended  during  fiscal  year 4, 417. 21 

July  1, 1892,  balance  unexpended 65.00 

July  1, 1892,  outstanding  liabilities 65.00 


COMMERCIAL  STA'nSTICB. 

No  statistics  for  the  year  1891  could  be  obtaiuedL 


Digitized  by  VjOOQ IC 


APPENDIX  J — REPORT  OK  MAJOR  DAVIS.       1047 

J  6. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 

ORIGINAL  CONDITION. 

Komini  Creek  is  an  important  tributary  of  the  Potomac  River,  which 
it  enters  about  82  miles  below  Washington,  D.  0.  At  the  date  of  the 
survey  preliminary  to  the  inception  of  the  improvement  (1872)  its  nav- 
igation was  obstructed  by  a  bar  of  oyster  shells  and  sand  at  its  mouth 
over  which  but  3  feet  could  be  carried  at  low  tide.  The  dangers  and 
diflftculties  of  passing  the  bar  were  still  further  increased  by  strong 
cross  tidal  currents  just  inside  the  mouth  at  White  Point.  After  pass- 
ing the  bar  a  wide  and  navigable  stream  is  found  in  which  8  feet  can 
be  carried  for  about  4  miles  to  Komini  Ferry,  while  6  feet  can  be  carried 
for  about  6  miles  above  the  mouth. 

PLAN  OF  IMPROVEMENT. 

Tlie  original  project  adopted  in  1873  provided  for  dredging  a  channel 
through  the  bar  100  feet  wide  and  9  feet  deep  at  low  tide,  with  side 
slopes  of  2  to  1,  at  an  estimated  cost  of  $20,000.  The  project  was 
amended  in  1879  by  ini^reasing  the  width  to  150  feet  in  order  to  meet 
the  demands  of  increased  trade.  In  1885  the  project  was  again  modi- 
fied so  as  to  provide  for  a  channel  200  feet  wide  and  9  feet  deep,  and 
also  for  dredging  a  training  channel  and  the  construction  of  training 
dikes.  The  total  cost  of  this  amended  project  was  placed  at  $62,500. 
In  1888  this  estimate  was  increased  to  $72,500,  the  channel  having  de- 
teriorated during  the  suspension  of  work  from  1883  to  1889.  Owing  to 
the  iK)sition  of  the  channel,  exi)osed  to  north  and  northwest  winds  and 
to  cross  tidal  currents,  it  is  difficult  to  secure  any  permanent  or  satis- 
factory results.  The  deterioration  of  the  channel  outside  White  Point 
is  believed  to  be  largely  due  to  material  stirred  up  by  northwest  winds 
and  carried  into  the  channel  by  the  ebb  and  flood  currents  of  Curriu- 
man  Bay.  In  order  to  maintain  the  channel  and  prevent  this  injurious 
action  the  project  was  modified  in  1890  as  follows:  (1)  The  dredged 
chaniiel  to  be  9  feet  deep  and  150  feet  wide,  this  width  being  deemed 
sufficient  for  navigation  and  more  likely  to  hold  its  depth.  (2)  Two 
jetties  to  be  constructed,  one  from  White  Point  on  the  east  and  one 
from  Cedar  Island  on  the  west  of  the  dredged  channel,  to  extend  out 
into  iTomini  Bay  parallel  to  the  channel.  (3)  Dikes  to  be  built  inside 
White  Point  to  check  the  cross  currents,  but  the  training  channel  to 
be  omitted.  It  is  estimated  that  this  modified  project  can  be  completed 
at  a  total  cost  of  $72,500,  which  was  the  amount  of  the  revised  estimate 
of  1888  for  a  200-foot  channel. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  March  3, 1873,  to  August  2, 1882,  seven  appropriations  were 
made  ranging  from  $2,000  to  $10,000,  and  aggregating  $32,500.  These 
appropriations  were  applied  to  dredging  a  channel  through  the  bar. 
which  at  the  close  of  work  in  1883  was  100  feet  wide,  9  feet  deep,  ana 
4,400  feet  long.  Operations  were  then  suspended  until  1889,  when  an 
appropriation  of  $5,000,  made  August  11, 1888jwas  expended  in  widen- 
ing and  deeping  the  channel  outside  White  toint,  which  had  partly 
fiUed  in  during  the  cessation  of  work.    The  river  and  harbor  act  of 
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September  19, 1800,  appropriated  $6,000  for  continuing  the  improve- 
ment. Under  tliis  appropriation  dredging  by  contract  in  accordance 
with  the  modified  project  was  commenced  April  30, 1891,  and  completed 
June  19, 1891. 

Ten  thousand  nine  hundred  and  twenty-seven  cubic  yards  of  material 
were  removed  from  the  channel  at  and  outside  of  White  Point,  the 
depth  made  being  9  feet  at  low  tide  and  the  width  150  feet  outside  of 
White  Point  and  130  feet  directly  at  White  Point.  The  dredged  ma- 
terial was  removed  in  scows  and  deposited  in  Komini  Bay  near  King- 
copsico  Point.  The  dike  across  the  channel  to  Bushfield  Bay,  inside 
White  Point,  was  built  of  riprap  stone,  406  cubic  yards  having  been 
purchased  for  this  purpose. 

BTo  work  was  done  during  the  fiscal  year  ending  June  30, 1892,  the 
available  fiinds  having  been  applied  to  the  work  during  the  previous 
fiscal  year. 

FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  for  the  completion  of  the  project  is 
the  construction  of  the  jetties  and  the  continuation  of  the  dredging  to 
150  feet  width  through  the  remainder  of  the  bar.  In  order  that  the 
work  may  be  done  within  the  estimates,  it  is  essential  that  the  appro- 
priations should  be  large  enough  to  complete  the  jetties  at  one  time. 
This  will  require  $20,000.  The  total  amount  needed  to  complete  the 
work  is  $20,000,  and  this  can  be  profitably  expended  in  one  year. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

May  3. 1873 $10,000 

June  23, 1874 6,000 

March  3, 1875 5,000 

March  5, 1879 2,500 

June  14, 1880 5,000 

March  3, 1881 2,000 

August  2,  1882 2,000 

August  11,  1888 5,000 

September  19, 1^90 5,000 

July  13, 1892 10,000 

Total 52,500 

The  work  is  in  the  collection  district  of  Tappabannock,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  that  at  Blackistone  Island. 

Money  statement. 

July  1, 1891,  balance  unexpended .• $2,552.11 

June  30, 1892,  amount  expended  during  fiscal  year 2, 263. 87 

July  1,1892,  balance  unexpended 288.24 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 288. 24 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894    20, 000. 00 
Submitted  in  compliance  vritb  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Tonnage  for  calendar  year —  Tons. 

1889 13,542 

1890 15,825 

1891  (fnmisliedby  Messrs.  F.  E.  Tubman  and  A.  L.  Adler,  Mount  Holly, Va.)  62, 300 

No  new  lines  of  transportation  were  established  in  1891.  It  is  reported  that  the 
work  done  by  the  Groyemment  has  maintained  the  trade  of  the  section  and  made 
possible  a  large  increase. 


J  7. 

IMPROVEMENT  OP  PATUXENT  RIVER,  MARYLAND. 

ORIGINAL  CONDITION. 

The  Pataxent  Kiver  is  navigable  from  its  mouth  at  Drum  Point,  on 
Chesapeake  Bay,  for  a  distance  of  about  46  miles,  as  far  as  Bristol, 
Md.  Vessels  drawing  from  10  to  12  feet  can  reach  Holland  Wharf, 
about  28  miles  above  the  mouth,  and  a  steamer  drawing  8.6  feet  when 
fiilly  loaded  runs  up  to  Bristol. 

Prior  to  the  commencement  of  the  improvement  the  navigation  of  the 
upper  part  of  the  river  was  obstructed  by  two  mud  bars,  (1)  Swann 
Point  Bar,  about  43  miles  above  the  mouth,  with  a  ruling  depth  of  7.8 
feet,  and  (2)  Bristol  Bar,  at  Bristol,  with  a  least  depth  off  the  steam- 
boat; wharf  of  7.6  feet^  and  4.2  off  the  county  wharf.  Two  other  bars 
below,  viz.  Pope  Shoai,  about  24  miles  above  the  mouth,  and  Warren 
Beach  Bar,  about  34  miles  above  the  mouth,  were  mentioned  in  the 
report  of  the  preliminary  examination  as  worthy  of  survey,  but  they 
appear  to  offer  no  obstruction  to  the  present  standard  of  navigation. 

PLAN  OP  IMPROVEMENT. 

The  original  project  proposed  a  cut  200  feet  wide  and  from  12  to  13 
feet  deep  through  these  bars,  so  as  to  secure  a  permanent  channel  about 
100  feet  wide  and  12  feet  deep  at  low  tide,  at  an  estimated  cost  of 
$80,000.  Under  this  project  a  channel  120  feet  wide  and  12  feet  deep 
was  dredged  at  Bristol  Bar.  Upon  examination  of  the  river  in  1890  it 
appeared  that  a  channel  about  100  feet  wide  and  9  feet  deep  at  Swann 
Point  Bar  would  afford  all  the  facilities  that  the  existing  or  immedi- 
ately prospective  demands  of  commerce  would  require.  The  steamer 
navigating  the  upper  part  of  the  river  draws,  as  stated,  but  8.6  feet 
when  fully  loaded,  but  is,  as  a  matter  of  fact,  never  fully  loaded  when 
passing  this  bar.  So  far  as  could  be  learned  few  sailing  vessels  go  as 
high  up  as  Bristol,  and  none  drawing  as  much  as  9  feet.  The  project 
was  therefore  modified  so  as  to  provide,  in  addition  to  the  channel  al- 
ready dredged  at  Bristol  Bar,  a  channel  at  Swann  Point  Bar  about  100 
feet  wide  and  9  feet  deep,  to  be  supplemented  by  works  of  contraction 
if  these  should  afterward  be  found  necessary. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  first  appropriation  was  made  August  11,  1888,  amounting  to 
(6,000,  which  was  applied  to  dredging  by  contract  at  Bristol  Bar.  A 
channel  12  feet  deep,  120  feet  wide,  and  794  feet  long,  was  dredged  from 
the  12-foot  curve  at  the  lower  end  of  the  bar  to  a  point  about  250  feet 
above  the  steamboat  whart    The  amount  of  <iredgu]|jgg j^^^^^j^p^ubic 
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yards,  and  tlie  cliaiiiiel  was  completed  January  2,  1890.    The  material 
was  mud. 

In  the  river  and  harbor  actof  September  19, 1890,  an  appropriation  of 
$6,000  was  made  for  this  improvement.  Under  this  appropriation  dredge 
ing  by  contract  at  Swann  Point  Bar  was  commenced  April  9, 1891,  and 
completed  June  4, 1891.  A  channel  9  feet  deep  and  132  feet  wide  was 
dredged  through  the  bar.  This  width  of  cutting  wiU  give  a  bottom 
width  of  fully  iOO  feet,  when  the  sides  of  the  channel  have  assumed 
their  natural  slope.  The  total  amount  of  dredging  was  19,625.7  cubic 
yards,  which  was  removed  in  scows.  The  dredged  channel  is  about 
2,250  feet  long. 

FUTURE  OPERATIONS. 

The  work  already  done  on  this  river  is  sufficient  for  its  present  trade 
and  navigation.  It  is  possible  that  works  of  contraction  may  be  re- 
quired to  maintain  the  channel  at  Swann  Point  Bar^  the  bar  being  com- 
posed of  mud  5  but  this  question  can  only  be  determined  by  surveys  to 
be  made  in  the  future.  If  the  trade  of  the  river  should  increase  so  as 
to  demand  deeper-draft  steamers  and  vessels,  a  plan  of  improvement 
corresponding  to  these  demands  will  be  proposed,  but  at  the  present 
time  no  further  appropriations  are  recommended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

August  11,  1888 $5,000 

September  19, 1890 6,000 

Total 11,000 

The  work  is  in  the  coUection  district  of  Annapolis.  The  nearest  light-house  is  that 
at  Drum  Point,  Maryland. 

Money  statement. 

July  1, 189Lbalance  unexpended $1, 184. 84 

June  30, 1892,  amount  expended  during  fiscal  year 263. 97 

July  1, 1892,  balance  unexpended 920.87 


COMMERCIAL  STATISTICS. 


Efforts  were  made  to  obtain  commercial  statistics,  but  the  information  received 
was  not  sufficiently  definite  for  use.  It  was  reported,  however,  that  the  business 
done  in  1891  was  larger  than  it  has  been  for  many  years. 


J  8. 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 
DESCRIPTION. 

The  Eappabannock  River  is  navigable  from  its  mouth  in  Chesa- 
peake Bay  to  Fredericksburg,  Va.,  a  distance  of  106  miles.    The  lower 
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part  of  the  river  lias  the  character  of  a  tidal  estuary,  the  width  varyiug 
from  1  to  3.5  mUes.  The  ruling  depth  at  the  mouth  is  5  fathoms,  and 
^his  depth  holds  to  Jones  Point,  28  miles  above,  while  17  feet  can  be 
carried  to  within  1  mile  of  Tappahannock,  which  is  41  miles  from  the 
mouth.  Above  Tappahannock  the  river  has  a  tortuous  course,  and 
above  Port  Eoyal,  29  miles  from  Fredericksburg,  it  flows  between  high 
banks.  The  widtii  at  Fredericksburg  is  about  350  feet,  gradually  in- 
creasing <to  about  1,600  feet  at  Port  ]EU)yaL  In  1871,  prior  to  the  incep- 
tion of  the  improvement,  6  feet  could  be  carried  within  a  mile  of  Fred- 
ericksburg, and  then  4  feet  to  the  town. 

The  Bappahannock  Kiver  drains  a  large  area  of  agricultural  country 
and  is  subject  to  freshets.  The  highest  known  freshet  occurred  in  June, 
1889,  when  the  river  rose  to  32.8  feet  above  low  tide  at  Fredericksburg. 
The  freshet  slope  falls  below  Fredericksburg  as  the  river,  widens. 
Freshets  are  but  little  felt  at  Port  Boyal,  and  not  at  all  at  Tappahan- 
nock. They  bring  down  large  quantities  of  sediment,  and  are  the  chief 
factors  in  bar  formation.  Tides  range  from  2.5  feet  at  the  mouth  to  3.4 
feet  at  Fredericksburg. 

*      OBiaiNAL  CONDITION. 

The  obstructions  to  navigation  lie  between  Tappahannock  and  Fred- 
ericksburg, 65  miles.    The  original  condition  of  the  bars  was  as  follows : 

Naylor  Mole,  44  miles  above  the  mouth.  A  detailed  survey  of  the 
bar,  made  in  1885,  showed  the  least  depth  to  be  10.7  feet.  The  length 
of  the  bar  between  the  15-foot  curves  was  11,000  feet.  Borings  showed 
sand,  mud,  and  gravel. 

Ifanzatico  Reach,  72  miles  above  the  mouth  and  4  miles  below  Port 
Eoyal.  The  ruling  depth  on  the  bar  is  10.1  feet  (survey  of  1885),  al- 
though in  the  track  which  can  be  conveniently  followed  by  steamers 
the  depth  is  8.3  feet.  The  length  of  the  bar  between  the  15-foot  curves 
is  5.5^  feet.    The  bar  is  composed  for  the  most  part  of  soft  mud. 

Farleyvale  Bar,  94  miles  above  the  mouth,  and  12  miles  below  Fred- 
ericksburg. In  1881,  before  improvement,  9  feet  could  be  carried  over 
this  bar,  altliough  the  depth  on  the  best  course  was  8.3  feet.  The  bar 
was  composed  of  sand,  mud  and  gravel,  and  was  about  200  feet  long  be- 
tween the  10-foot  curves. 

Ca^Ue  Ferry  Bar,  93  miles  above  the  mouth  and  8  mUes  below  Fred- 
ericksburg. The  least  depth  in  1876,  before  improvement,  was  8.4  feet, 
and  the  length  between  the  10-foot  curves  1,400  feet.  The  bar  is  com- 
I>osed  of  sand  and  mud. 

Spottstcood  Bar,  102  miles  above  the  mouth,  4  miles  below  Fredericks- 
burg. In  1871  this  bar  was  5,400  feet  long,  with  a  least  depth  of  6  feet 
at  the  "  cross  over,"  where  there  were  three  wrecks  sunk  during  the 
late  war.  Before  improvement  tliis  was  the  most  troublesome  bar  on 
,  the  river  below  Fredericksburg  Bar,  and  steamers  often  grounded  here. 

Pratt  Reach  Bar,  103  miles  above  the  mouth  and  3  miles  below  Fred- 
ericksburg. The  ruling  depth  before  improvement  was  8.1  feet,  and 
the  length  between  the  10-foot  curves  about  1,000  feet.  The  bar  is 
formed  of  sand  and  mud. 

Bernard  Bar,  104  miles  above  the  mouth,  and  2  miles  below  Fred- 
ericksburg. The  ruling  depth  before  improvement  was  9.1  feet  and  the 
length  between  the  10-foot  curves  about  400  feet.  The  material  is  sand 
and  gravel. 

Pollock  Bar,  105  miles  above  the  mouth  of  the  river  and  one  mile 
below  Fredericksburg.    The  bar  was  about  700  feet  long  in  1882,  be- 
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fore  its  improvement  was  commenced,  and  the  ruling  depth  7  feet.  At 
the  head  of  the  bar  and  near  the  right  bank  there  wtis  a  ledge  of  rock 
on  which  the  depth  was  from  6  to  7  feet. 

FrederickHhurg  Bar. — This  bar  commences  1  mile  below  the  railroad 
bridge  at  Fredericksburg,  and  extends  up  to  and  along  the  entire 
wharf  front  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  was 
4  feet.  The  bar  was  formed  and  is  constantly  renewed  by  deposits  of 
sand  brought  down  by  the  recurring  freshets.  In  1871  six  wrecks  ob- 
structed the  channel  over  this  bar. 

The  navigation  of  the  Rappahannock  is  sometimes  obstructed  by 
trees  and  snags  carried  into  the  river  by  freshets. 

PLAN  OP  mPBOVEMENT. 

The  original  project,  approved  in  1871,  was  to  secure  a  channel  100 
feet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the 
channel  to  be  removed.  The  first  estimate  of  the  cost  of  this  improve- 
ment was  $83,760.  In  1879  the  project  was  amended  so  as  to  provide 
for  dredging  a  channel  100  feet  wide  and  10  feet  deep  through  the  bars 
between  Fredericksburg  and  Port  Royal,  and  one  200  feet  wide  and  15 
feet  deep  between  Port  Royal  and  Tappahannock  for  a  larger  class  of 
vessels.  The  depths  secured  by  dredging  were  to  be  maintained  by 
a  system  of  wing  dams  and  training  dikes.  The  total  estimated  cost 
of  the  revised  project  was  $381,500. 

WORK  DONE  AND  REbULTS  OBTAINED. 

The  first  appropriation  for  the  improvement  was  made  March  3, 1871, 
amounting  to  $15,000.  From  March  3, 1871,  to  June  30, 1890,  fourteen 
appropriations  have  been  made,  ranging  from  $5,000  to  $25,000,  and 
aggr^-gating  $199,500.  These  appropriations  have  been  expended  in 
improving  the  seven  bars  between  Fredericksburg  and  Port  Royal,  by 
dredging,  the  construction  of  dikes,  and  the  removal  of  wrecks  and 
snags. 

The  following  table  gives  the  results  of  the  improvement  at  each  of 
the  bai^s  in  January,  1890: 


LocaJlty. 


FredeiiokBbnrg  Bar,  below  stcunboat  wharf 

Pollock  Bar 

Bernard  Bar 

Pratt  Bar 

Spottn wood  Bar,  up  p  cr 

Spot  Xa  w owl  B ar,  1  o w  er 

Castlo  Ferry  Bar 

Farleyvale  Bar , 

•About. 

tA  small  barexintB  at  and  immediately  bolowthe  steamboat  wharf,  at  which  the  least  depth  la 
about  6.5  foet;  but  it  is  comparatively  unimportant,  since  it  is  just  at  the  head  of  navigation. 

Stated  in  general  terms,  about  two- thirds  of  the  work  to  be  accom- 
plished under  the  project  between  Fredericksburg  and  Farleyvale,  a 
distance  of  12.6  miles,  has  been  done. 
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Nothing  has  been  done  toward  the  improvement  of  the  bars  at  Kan- 
zatico  Reach,  33  miles  below  Fredericksburg,  and  near  Tappahannock, 
61  miles  below  Fredericksburg.  It  is  considered  more  important  to 
first  complete  the  improvement  above. 

An  appropriation  of  $16,000  was  made  in  the  river  and  harbor  act 
of  September  19, 1890.    During  the  fiscal  year  ending  June  30, 1891, 
the  dikes  at  Fredericksburg  Bar,  Pollock  Bar,  Bernard  Bar,  Spotts-  ^ 
wood  Bar,  and  Castle  Ferry  Bar  were  repaired  and  mattressed. 

A  contract  was  entered  into  April  24, 1891,  with  H.  T.  Morrison  & 
Co.,  of  Petersbuig,  for  const^;ucting  a  comibined  steam  derrick  boat  and 
pile-driver,  one  scow,  and  two  flatboats,  for  the  sum  of  $6,129.75,  this 
plant  to  be  used  on  the  Rappahannock,  Mattaponi,  and  Pamunkey 
rivers.  At  the  close  of  the  last  fiscal  year,  June  30, 1891,  the  plant 
was  nearly  ready.  It  was  completed  and  delivered  at  West  Point,  Va., 
for  use  first  on  the  Pamunkey  and  Mattaponi  rivers  on  July  15, 1891. 
One-half  of  the  cost  was  paid  fi'om  the  appropriation  for  Rappahan- 
nock River,  one-fourth  from  the  appropriation  for  the  Mattaponi  River, 
and  one-fourtli  from  the  appropriation  for  the  Pamunkey  River. 

A  contract  for  dredging  at  Fredericksburg  Bar  was  entered  into  on 
May  28, 1891,  with  Frank  C.  Somers,  of  Camden,  N.  J,,  at  31  cents  per 
cubic  yard. 

Work  under  this  contract  was  commenced  September  14, 1891 .  Owing 
to  the  limited  amount  available  for  dredging  but  a  small  amount  of 
work  could  b6  done  and  operations  were  therefore  confined  to  those 
portions  of  the  bar  giving  the  greatest  trouble  to  steamers.  Channels 
10  feet  deep  and  from  40  to  80  feet  wide  were  dredged  at  the  lower  end 
of  the  bar  below  Deep  Run  and  near  the  upper  end  of  the  bar  just 
below  the  steamboat  wharf.  The  excavated  material  was  removed  in 
scows,  dumped  in  front  of  the  dikes,  and  then  redredged  and  deposited 
behind  the  dikes,  two  clam-shell  dredges  being  used  for  this  purpose. 
Dredg^ing  operations  were  concluded  October  17,  1891.  The  total 
amount  of  dredging  under  this  contract  was  18,028  cubic  yards. 

After  the  completion  of  snagging  operations  on  the  Pamunkey  and 
Mattai)oni  rivers  the  plant  was  brought  around  through  Chesapeake 
Bay  to  the  Rappahannock  River,  arriving  at  Fredericksburg  on  De- 
cember 11, 1891.  After  refitting  the  machinery  a  sunken  scow  was 
removed  from  the  channel  near  Hazel  Run.  The  scow  was  38  feet  long, 
15.6  feet  wide,  and  3  feet  deep.  Its  removal  occupied  two  days  and 
was  completed  December  16, 1891.  The  plant  then  proceeded  down 
the  river  and  was  laid  up  for  the  winter  at  Leedstown,  Va.  One  snag 
and  four  fallen  trees  were  removed  en  route. 

FUTtTBB  OPEBATIONS. 

The  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  the  two  bars  between  Port  Royal  and  Fredericksburg,  and  the  dredg- 
ing and  dike  construction  necessary  to  secure  and  maintain  a  channel 
10  feet  deep  and  100  feet  wide  through  the  seven  bars  between  Freder- 
icksburg and  Port  Royal.  As  each  freshet  brings  new  deposits  of  sand 
and  silt  into  the  river,  particularly  at  Fredericksburg  Bar,  the  head 
of  tide  water,  an  annual  appropriation  of  about  $7,500  will  be  required 
for  its  maintenance. 
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APPROPRIATIONS. 

The  following  appropriations  have  been  made: 


March  3, 1881 $15,000 

August  2, 1882 17,000 

July  5,  1884 20,000 

Augusts,  1886 20,000 

August  11, 1888  ($15,000,  of  which 

$3,000  was  for  Urbaua) 12, 000 

September  19, 1890 15,000 

July  13,  1892 20,000 


March  3, 1871 $15,000 

June  10,1872 15,000 

March  3, 1873 15,000 

June23,1874 *. 7,000 

March  3,1875 5,000 

August  14,1876 10,000 

June  18, 1878 13,500 

March  3, 1879 10,000 

June  14, 1880 25,000 

The  work  is  in  the  collection  district  of  Tappahannook,  which  is  the  nearest  port 
of  entry.  The  uearcst  light-house  is  Bowler  Rock  light-iiouse  in  the  fifth  light-house' 
district. 

Money  statement. 

July  1,  1891,  balance  unexpended ! $14,162.83 

June  30,  18^,  amount  expended  during  fiscal  year 11, 193. 24 

July  1,  1892,  balance  unexpended 2,969.59 

July  1,  1892,  outstanding  liabilities 119.00 

July  1,  1892,  balance  available 2,a50.59 

Amount  appropriated  by  act  approved  July  13, 1892 20,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 22, 850. 59 


{Amount  (estimated)  required  for  completion  of  existing  project 144, 000. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  year  end  ing  J  uno  30, 1894    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRGIAL  STATISTICS. 

Tonnage  for —  Tons. 

1888 83,600 

1890 83,830 

Efforts  were  made  to  procure  commercial  statistics  for  1891^  but  no  satisflEUstory 
statement  could  be  obtained. 


J  9. 

IMPROVEMENT  OP  URBANA  CREEK,  VIRGINIA. 
ORIGINAL  CONDITION. 

XJrbana  Creek  is  a  tribVitary  of  the  Eappabannock  Eiver,  which  it 
enters  16  miles  above  the  mouth.  Navigation  was  obstructed  in  1874 
by  a  bar  outside  the  mouth,  over  wliich  but  6.6  feet  could  be  carried. 
In  1882,  after  the  improvement  had  been  commenced,  a  shoal  within 
the  creek  having  a  least  depth  of  7  feet,  and  near  the  town  of  Urbana, 
was  regarded  as  an  obstruction  to  steamboat  navigation. 

PLAN  OP  IMPROVEMENT. 

The  approved  project,  adopted  in  1879,  was  the  excavation  of  a  chan- 
nel 150  feet  wide  and  10  feet  deep  through  the  outer  bar,  at  an  esti- 
mated cost  of  $20,000.  The  project  was  modified  in  1883  so  as  to  include 
dredging  a  channel  tlirough  the  shoal  within  the  creek,  and  in  1888  so 
as  to  include  a  system  of  dikes  or  jetties  along  the  sand  spit  at  the 
mouth  to  prevent  the  natural  channel  from  closing.. .  The  revisj&d. esti- 
mate for  the  entire  project  was  $34,680. 
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WORK  DONE  AND  RESULTS  OBTAINED. 

From  March  3, 1879,  to  August  11, 1888,  five  appropriations  ranging 
from  $2,500  lo  $5,000  and  aggregating  $18,500,  were  made  and  expended 
in  dredging  channels  throngh  the  bar  outside  the  mouth,  and  the  shoal 
within  the  creek,  and  in  the  construction  of  dikes,  and  jetties  on  the 
sand  spit.    From  1883  to  1889  work  was  suspended  for  want  of  ftinds. 

In  1882  the  channel  through  the  outer  bar  had  been  dredged  to  a 
width  of  140  feet  and  a  depth  of  10  feet,  but  owing  to  the  action  of 
storms  and  the  cessation  of  work  the  width  had  diminished  to  90  feet. 
The  natural  channel  has  been  widened  at  the  end  of  the  sand  spit,  and 
at  the  turn  just  outside  the  spit.  A  channel  10  feet  deep  and  from  80 
to  170  feet  wide  has  been  dredged  at  the  shoal  inside  the  creek.  Two 
jetties  and  a  dike  have  been  built  on  the  sand  spit. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$3,000  for  continuing  the  improvement.  On  May  28, 1891,  a  contract 
was  entered  into,  after  public  advertisement,  with  Frank  C.  Somers,of 
Camden,  !N".  J.,  for  widening  the  natural  channel  by  dredging  at  the  end 
of  the  sand  spit,  the  price  being  26.6  cents  per  cubic  yard.  Work  under 
this  contract  was  commenced  October  26, 1891,  and  completed  !N"ovember 
20, 1891.  The  depth  made  was  10  feet  at  low  tide,  and  the  channel  width 
was  increased  by  70  feet.  ^Jlie  total  amount  of  dredging  under  the  con- 
tract was  5,674  cubic  yards.  The  dredged  m  ater  ial  was  sand,  and  was  re  - 
moved  in  scows  and  dumped  in  deep  water  in  the  Rappahannock  Eiver 
about  1.5  miles  below  the  mouth  of  the  channel.  No  work  was  done  on 
the  jetties  during  the  fiscal  year  ending  June  30, 1892. 

FUTURE  OPERATIONS. 

For  the  completion  of  the  work  under  the  existing  project  there  re- 
mains the  ftirther  dredging  of  the  channel  through  the  outer  bar  and 
the  shear  within  the  creek,  and  the  construction  of  jetties.  Owing  to 
the  exposed  position  of  the  outer  bar  it  will  be  difficult  to  maintain  a 
channel  through  it.  Past  experience  shows  that  without  protecting 
works  a  dredged  channel  must  eventually  shoal  from  the  action  of  the 
east  to  northeast  storms,  while  protecting  works  in  such  an  exposed 
locality  must  necessarily  be  expensive.  While  the  improvement  made 
has  been  of  benefit  to  navigation  by  permitting  the  entrance  of  sailing 
vessels  to  the  creek,  the  steamers  do  not  use  the  channel,  but  land  at  a 
wharf  on  the  Rappahannock  about  1 .5  miles  from  the  town.  The  pilots 
of  steamers  are  opposed  to  entering  the  creek,  as  they  find  the  bend  in 
the  natural  channel  just  outside  the  spit  difficult,  if  not  dangerous,  in 
northeast  and  northwest  winds.  If  this  improvement  is  to  be  con- 
tinued, larger  ai)propriation8  should  be  made.  The  amount  required' to 
complete  the  existing  project  is  $10,080. 

The  following  appropriations  have  been  made: 

Marc5h3, 1879 $5,000 

JnneU,  1880 2,500 

March  3,  1881 4,000 

August  2, 1882 4,000 

Angiut  11,  1888  (inclnded  in   appropriation  of  $15,000  for  Rappahannock 

River) 3,000 

September  19, 1890 3,000 

July  18, 1892 3,000 

Total 24,500 

Urbana  is  a  port  of  entry  in  the  conection  district  of  Tappahannock.  The  nearest 
light-hoiue  is  that  at  Bowler  Book.  ^ 
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Money  statement, 

July  1, 1891,  balance  unexpended $3, 000. 00 

June  30,  1892,  amount  expended  during  fiscal  year 1, 859. 04 

July  1,  1892,  balance  unexpended 1,140.96 

July  1,  1892,  outetanding  liabilities 175.00 

July  1,  1892,  balance  available 965.96 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 965. 96 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 080. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1894  10, 080. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Tonnage  for  calendar  year—  Too*. 

1890 5,350 

1891,  reported  by  Mr.  F.  A.  Bristow  as 19,500 

reported  by  Mr.  J.  D.  Cressit  as 22,100 

Arrival  and  departure  of  vesaeUf  1891, 

Tonnage. 

— * 

Steamers  drawing  leas  than  10  feet 10  1,000 

Sailing  YOBseltt  drawing  less  than  10  feet 100  5,000 


J    10. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA, 

ORIGINAL  CONDITION. 

The  York  River  is  formed  by  the  union  of  the  Mattaponi  and  Pa- 
nmnkey  rivers  at  West  Point,  Va.,  is  41  miles  in  length,  and  empties  in- 
to Chesapeake  Bay  about  16  miles  above  Old  Point.  Entering  the 
river  24  feet  can  be  carried  for  32  miles  up  to  Potopotank  Bar,  9  miles 
below  West  Point.  In  1880  the  ruling  depth  on  this  bar  was  18.5  feet, 
and  its  length  between  the  20-foot  curves  was  2,200  feet.  The  next 
obstruction  to  navigation  is  West  Point  Bar,  which  commences  about 
2  miles  below  West  Point  and  extends  up  to  West  Point.  West  Point 
is  the  shipping  point  of  the  Richmond  and  West  Point  Terminal  Rail- 
road system.  The  wharves  from  which  shipments  are  made  are  built 
within  the  mouth  of  the  Pamunkey  River,  and  further  obstruction  to 
navigation  was  found  in  shoal  water  in  front  of  these  wharves. 

PLAN  OP  IMPROVEMENT. 

The  original  project,  adopted  in  1880,  proposed  the  dredging  of  a 
channel  22  feet  deep  and  200  feet  wide  through  the  bars  at  Potopotank 
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and  West  Point,  with  an  increased  width  at  the  wharves  at  West 
Point.  In  1884,  on  account  of  the  increased  trade,  the  project  was  modi- 
fied, by  increasing  the  width  of  the  proposed  channel  to  400  feet  at  a 
totai  estimated  cost  of  $266,000.  In  1887  the  project  was  again  amended 
to  include  the  construction  of  a  dike  along  the  right  bank  of  the  river 
at  West  Point  Bar,  in  order  to  prevent  the  deposit  of  silt  in  the  dredged 
channel.  The  estimated  cost  of  this  dike  was  $52,800,  making  the  total 
estimated  cost  of  the  improvement  $308,800. 

WORK  DONE  AND  RESULTS  OBTAINED, 

From  June  14, 1880,  to  August  11, 1888,  six  appropriations,  ranging 
from  $10,000  to  $30,000,  and  aggregating  $128,750,  were  made  for  this 
improvement. 

Up  to  June  30, 1890,  the  following  work  had  been  done:  A  channel 
105  feet  wide  and  22  feet  deep  was  dredged  in  1880-'81  through  Potop- 
otank  Bar,  58,809  cublic  yards  of  material  having  been  dredged,  at  15 
cents  per  cubic  yard.  This  channel  in  January,  1890,  had  a  depth  of 
from  20.8  to  21.7  feet. 

At  West  Point  Bar  795,704  cubic  yards  were  dredged  from  1881  to 
1889  under  successive  appropriations  at  rates  varying  from  8.5  to  16 
cents  per  cubic  yard,  which  gave  a  channel  through  the  bar  with  a  width 
varying  from  161  to  257  feet,  and  a  depth,  exclusive  of  the  center  cut, 
of  not  less  than  22  feet.  Under  a  modification  of  the  project  by  the 
Secretary  of  War,  January -4, 1889,  a  cut  40  feet  wide  and  24  feet  deep 
was  dredged  near  the  center  of  the  channel  from  the  lower  wharf  at 
West  Point  to  the  second  turn  in  the  channel.  In  January,  1890,  the 
ruling  depth  in  this  cut  had  been  reduced  by  silting  to  20.6  feet  and  in 
the  rest  of  the  channel  to  19  feet.  From  the  commencement  of  the  im- 
provement in  1881  to  June  30,  1890,  it  has  been  necessary  to  redredge 
152,595  cubic  yards  of  silting  which  was  not  provided  for  in  the  original 
estimate,  or  about  one-fifth  of  the  total  amount  dredged  at  West  Point 
Bar.    The  total  amount  expended  to  June  30, 1891,  was  $129,910.17. 

In  the  river  an^  harbor  act  approved  September  19, 1890,  an  appro- 
priation of  $30,000  was  made  for  continuing  the  improvement.  After 
due  public  advertisement  a  contract  was  entered  into  on  March  9, 1891, 
with  the  Baltimore  Dredging  Company,  of  Baltimore,  Md.,  tor  dredging 
material  from  the  channel  and  depositing  it  in  embankment  on  the  flats 
along  the  line  of  the  proi)osed  dike  at  1^  cents  per  cubic  yard.  Owing 
to  the  extremely  soft  character  of  the  mud  composing  the  flats,  the  for- 
mation of  the  embankment  was,  after  repeated  efTorts,  found  to  be  im- 
vpractible,  and  on  May  11, 1891^  a  supplemental  agreement  was  entered 
into  with  the  Baltimore  Dredgmg  Company  for  dredging  in  the  channel 
at  9  cents  per-  cubic  yard,  and  depositing  the  material  on  dumping 
grounds  along  the  river  to  be  secured  by  the  contraetor,  but  subject  to 
the  approval  of  the  engineer.  The  circumstances  attending  the  modifi- 
cation of  this  contract  are  fully  set  forth  in  the  annual  report  of  June 
30, 1891. 

Dredging  under  the  modified  contract  was  commenced  June  10, 1891, 
and  at  §ie  close  of  the  last  fiscal  year,  June  30, 1891,  was  still  in  prog- 
ress. From  June  10  to  July  20, 1891,  a  channel  160  feet  wide,  22  feet 
deep,  and  about  2,700  feet  long,  was  dredged  in  front  of  the  West  Point 
wharves,  this  work  being  at  the  upper  end  of  the  400-foot  channel  pro- 
posed under  the  approved  project. 

Daring  the  cessati<m  of  dredging  operations  the  lower  end  of  the 
EWG  92 67 
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channel  at  the  turn — ^between  Buoys  13  and  16 — ^had  shoaled  to  about 
18  feet  in  depth  at  low  tide.  This  part  of  the  channel  was,  therefore, 
redredged  for  a  distance  of  about  3,300  feet  to  22  feet  in  depth,  and  to 
a  width  of  160  feet.  Work  under  this  contract  was  closed  September 
3, 1891.  The  total  amount  of  dredging  was  166,130  cubic  yards.  Of 
this  amount  95,173  cubic  yards  was  redredging.  The  material  found 
near  the  wharves  was  mud  and  sand,  the  latter  forming  the  lower 
stratum.  The  material  in  the  lower  channel  was  very  soft  mud.  The 
dredgings  were  deposited  on  a  dumping*  ground  on  the  Mattaponi 
Eiver  above  West  Point,  and  also  within  the  9-foot  curve  on  the  left  of 
the  York  River  Channel  near  Hackley  Greek.  Great  difficulty  was  ex- 
perienced in  finding  dumping  grounds.  All  available  grounds  for  scow 
dumping  near  West  Point  are  now  filled.  The  flats  on  either  side  of 
the  channel  are  extensively  occupied  by  oyster  beds,  the  owners  of 
which  object  strenuously  to  any  further  dumping. 

FUTUBE  OPERATIONS. 

Future  operations  proposed  are  the  completion  of  the  channels  ac 
West  Point  and  Potopotank  bars,  and  the  construction  of  the  dike  at 
West  Point  Bar,  in  order  to  maintain  the  channel  secured  by  dredging. 

Occupants  of  oyster  beds  on  these  flats  object  to  the  construction  of 
the  dike,  and  claim  that  it  .will  injure  their  oyster  be<ls. 

On  the  basis  of  the  original  estimate  the  amount  required  for  the 
completion  of  the  project  is  $116,050,  but  owing  to  the  continued  shoal- 
ing of  the  channel,  this  amount  will  probably  be  insufficient. 

The  trade  of  the  York  River  is  large,  increasing,  and  important,  and 
the  improvement  is  worthy  of  liberal  appropriations  by  Congress. 

APPTIOPBIATIONS. 

The  following  appropriations  have  been  made: 

June  14, 1880 $10,000 

March  3, 1881 25,000 

Augusts,  1882 25,000 

July  5,  1884 20,000 

August  5,  1886 18,750 

August  11,  1888 30,000 

September  19,  1890 30,000 

July  13,  1892 35,000 

This  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Rock,  in  the  Fifth  light-house  district. 

Money  statement. 

July  1, 1891,  balance  unexpended $28,879.83 

June  30, 1892,  amount  expended  during  fiscal  year 16, 054. 01 

July  1, 1892,  balance  unexpended 12, 825. 82 

Amount  appropriated  by  act  approved  July  13, 1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 47, 825. 82 

{Amount  (estimated)  rec[nired  for  completion  of  existing  project 115, 050. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


[Famished  by  Mr.  E.  T.  Lamb,  West  Point,  Va.,  for  calendar  year  1801.] 

Tons. 

Coal ^ 10,960 

Cotton 89,227 

Farm  produce 5,641 

Grain 3,220# 

Iron 43,897 

Lumber  ..: * ' 7,848 

Oysters ' 12,400 

General  merchandise 70, 356 

Railroad  ties 14,140 

Tobacco 175 

Wood 45,900 

Rosin 100 

Oil. 475 

VesieU  arHving  and  departing. 

Number. 

Steamers  drawing  10  feet  or  more 727 

Steamers  draynng  less  than  10  feet 104 

Vessels  drawing  lO*feet  or  more 178 

Vessels  drawing  less  than  10  feet 824 

Barges,  flatboatSj  etc 191 

Statement  of  tannage  \y  years. 

Reported  for —  Tons. 

1888 : : 285,480 

1889 328,353 

1890 418,190 

1891 1 304,338 

No  new  lines  of  transportation  were  established  in  1891. 


J". 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

The  Mattaponi  Eiver  is  navigable  for  small  steamers  and  vessels  from 
its  mouth  at  West  Point  to  Ayletts,  a  distance  of  about  52  miles,  and 
can  be  made  navigable  tor  barges  tor  26  miles  above  Ayletts,  to  Muuday 
Bridge.  The  obstructions  to  5.6-foot  navigation  below  Ayleits  are  as 
follows: 


Approxi- 
mate dis- 
tance 
below 
Ayletts. 

Length 
of  bax. 

Ruling 
depth. 

T.atnif>  Bar 

Miles. 
11 
8 
7 

4 
1 

Feet. 
2,000 
8,500 
1,200 

800 
1,000 

900 

Feet. 
3.6 

RoblnsonBar 

3.4 

Presqne  Isle  Bar 

2.0 

Sale  Bar 

2.0 

Walker  Bar 

2.5 

OldHallBar -...     . 

2.5 

Of  the  above-named  bars  only  the  first  two  have  been  surveyed,  and 
the  lengths  and  depths  at  the  others  are  approximate  only.    Above 
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AylettB  there  were  eight  bars,  but  no  work  on  them  was  proposed. 
The  river  was  also  obstructed  by  snags,  overhanging  trees,  and  wrecks. 

PLAN  OF  IMPROVEMENT. 

The  proposed  plan  of  improvement  was  to  remove  snags,  logs,  lean- 
ing trees,  wrecks,  etc.,  below  Munday  Bridge,  and  to  improve  the  bars 
below  Ayletts  so  as  to  give  a  depth  of  5.5  feet  at  low  tide,  and  a  chan- 
nel width  of  40  feet. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  August  11, 1888,  five  appropriations,  ranging 
from  $2,500  to  $5^000  and  aggregating  $16,300,  had  been  made  for  this 
work  and  the  entire  amount  expended.  On  June  30, 1890,  the  follow- 
ing results  had  been  obtained:  Snags,  wrecks,  and  overhanging  trees 
had  been  removed  from  Eobinson  Bar  to  Munday  Bridge,  a  distance  of 
about  34  miles,  and  2,226  linear  feet  of  dike  had  been  built  at  Eobin- 
son Bar.  1^0  dredging  has  yet  been  done  on  the  river.  In  the  river 
and  harbor  act  approved  Segtember  19, 1890,  an  appropriation  of  $3,000 
was  made,  $1,500  of  which  could  be  expended  above  Ayletts.  As  this 
amount  was  insufficient  for  dredging  operations  it  was  apphed  to  the 
removal  of  snags,  logs,  and  simDar  obstructions  which  accumulate  each 
year  and  obstruct  navigation.  The  plant  formerly  used  for  this  pur- 
pose on  the  Eappahannock,  Mattaponi,  and  Pamunkey  rivers  had  be- 
come worn  out,  and  it  became  necessary  to  build  a  new  plant  before 
snagging  could  be  commenced.  Plans  were  prepared  and  proposals  in- 
vited for  the  construction  of  a  plant  consisting  of  one  combined  steam 
bolster  and  pile-driver,  one  scow,  and  two  flatboats.  A  contract  for 
the  same  was  entered  into  with  H.  T.  Morrison  &  Co.,  of  Petersburg, 
Va.,  for  the  sum  of  $6,129.75,  and  at  the  close  of  the  fiscal  year  the  plant 
was  nearly  completed. 

On  July  15, 1891,  it  was  delivered  at  West  Point,  Va.,  and  first  used 
on  the  Pamunkey  Eiver.  One-fourth  of  the  cost  of  the  plant  Tvas 
charged  to  the  Mattaponi  Eiver,  one-fourth  to  the  Pamunkey  Eiver, 
and  one-half  to  the  Eappahannock  Eiver. 

The  removal  of  snags,  etc.,  on  the  Mattaponi  Eiver  was  commenced 
October  1, 1891.  After  refitting  and  the  purchase  of  supplies  at  West 
Point,  Va.,  the  plant  proceeded  up  the  river  as  far  as  Ayletts,  removing 
snags,  logs,  and  overhanging  trees  en  route.  An  examination  was  then 
made  of  the  river  above  Ayletts  as  far  as  Dunkirk.  Numerous  snags, 
etc.,  were  found  obstructing  the  navigation,  which  is,  however,  limited 
to*7  scows  towed  by  a  small  tugboat  and  conveying  chiefly  railroad 
ties  and  sawed  lumber.  The  plant  continued  up  the  river  to  Dunkirk, 
removing  obstructions,  and  reached  that  place  on  November  7, 1891. 
The  return  trip  was  then  made,  and  snags,  trees,  etc.,  passed  over  in 
going  up  the  river  were  removed.  West  Point  was  reached  on  Novem- 
ber 21, 1891. 

The  work  done  during  the  season  is  as  follows: 

Number. 

Snags  removed 165 

Logs  removed 27 

Overhanging  trees  removed 210 

At  West  Point  the  plant  was  fitted  up  for  the  transfer  to  the  Rappa- 
hannock Kiver,  which  was*  accomplished  December  11, 1891. 
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FUTURE  OPERATIONS. 

The  remaining  work  under  the  existing  project  is  as  follows:  The 
completion  of  the  dikes  at  Robinson  Bar  and  the  construction  of  those 
j)roposed  at  Latane  Bar,  and  the  dredging  of  channels  at  all  of  the  bars 
l>elow  Ayletts  having  a  ruling  depth  of  less  than  5.5  feet.  Snags  and 
fallen  trees  accumulate  ea<ih  year  and  will  require  removal.  The  esti- . 
mated  amount  required  for  the  completion  of  the  existing  project  is 
$48,800,  but  as  instrumental  surveys  have  been  made  of  but  two  bars 
this  estimate  will  be  subject  to  future  revision. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

JtineU,  1880 $2,500 

March  3,  1881 3,300 

July  5,  1884 2,500 

Augusts,  1886 5,000 

August  11,  1888 3,000- 

September  19,  1890 3,000 

July  13,  1892 4,000 

The  work  is  in  the  colh^ctiou  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Hook,  Ya. 

Money  statement, 

Jcily  1, 1891,  balance  unexpended $3,003.11 

June  20,  1892,  amount  expended  during  fiscal  year 2, 870. 50 

July  1,  1892,  balance  unexpended 132.61 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 4, 132. 61 

{Amount  (estimated)  required  for  completion  o^existin^  project 48, 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

BeceipU  and  shipments  far  calendar  years  1800  and  1891, 


Cla«8  of  goods. 

1890. 

1891.* 

Farm  products 

TonM. 

Tons. 
2  400 

1,000 

Ijill1ll>0r                   .        -        ...             .        •»..       ..       •        .••.            •        •«•.••                 •             m           *••       .                 ..       ••            «.•••••«•        .. 

7,700 
10,400 
6,900 
7,650 

1,200 
3,120 

Merohandlse 

Ties 

5,640 

"Wood -      -                     - 

38,700 

Total 

32,650 

52,060 

*  Furnished  by  Mr.  E.  T.  Lamb,  West  Point,  Va. 

It  is  reported  that  a  steamer  1  ine  between  Walkerton  and  Dunkirk  was  established 
during  the  year. 
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J  ". 

IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA, 

The  Pamunkey  River  is  navigable  from  its  month  at  West  Point, 
on  the  York  River,  to  Hanovertown  or  Dabney  Ferry,  a  distance  of 


about  59  miles.    Seven  feet  can  b©  carried  to  Piping  Tree  Ferry,  a 
distance  of  43  miles.    The  following  are  the  principal  bars  obstructing 
navigation: 

Desig]uti(m. 

Distance 

above 

West  Point. 

bar. 

Leaat 
depth. 

Spring  Bar 

Maes. 
43.5 
47.5 
53.6 
56. 
68. 

F§st. 

700 
000 
700 
400 

FmL 
5.6 

SKidmore  Bar 

6.8 

Whale  Back  Bar 

8.* 

Potomoy  Creek 

1.5 

Indian  Table 

(•) 

^Expoaedatlowtido. 

In  addition  to  these  bars,  navigation  was  originally  obstructed  by 
numerous  wrecks,  logs,  snags,  and  overhanging  trees. 

PLAN  OF  IMPROVEMENT. 

The  project  for  the  improvement,  adopted  in  1880  and  amended  in 
1885,  provides  for  7-foot  navigation  from  West  Point  to  Bassett  Ferry, 
47  miles ;  thenc*e  5-foot  navigation  to  Wortnley  Landing,  54  miles  above 
West  Point,  and  thence  3-fbot  navigation  to  Hanovertown,  the  7-foot 
channel  to  be  100  feet  wide  and  the  remainder  40  feet  wide.  The  wrecks, 
snags,  logs,  and  trees  obstructing  navigation  between  GarUck  Ferry 
and  Hanovertown  were  also  to  be  removed. 

WORK  DONE  AND  RESIILTS  OBTAINED. 

From  June  14,  1880,  to  August  11,  1888,  five  appropriations  were 
made,  ranging  from  $2,500  to  $5,000,  and  aggregating  $15,500.  The 
following  work  has  been  done:  Snags,  logs,  and  overhanging  trees 
have  been  removed  from  the  river  between  Hanovertown  and  Garlick 
Ferry,  a  distance  of  22.6  miles.  Parts  of  wrecks  obstructing  naviga- 
tion have  been  removed,  as  follows :  Three  at  Skidmore  Bar,  three  at 
Carter  Island,  and  one  at  White  House.  I^ine  hundred  and  eleven 
feet  of  dike  have  been  constructed  at  Skidmore  and  Spring  Bars,  and 
a  channel  800  feet  long,  95  feet  wide,  and  from  6  to  7  feet  deep  has  been 
dredged  through  Skidmore  Bar. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$3,000  for  continuing  the  improvement.  This  amount  was  too  small  to 
be  advantageously  applied  to  dredging  operations.  The  removal  of 
snags,  logs,  and  overhanging  trees,  which  are  brought  into  the  river 
each  year  by  freshets,  was,  however,  needed,  and  it  was  decided  to  ap- 
ply the  funds  to  this  work.  The  plant  formerly  used  on  the  Rappa- 
hannock, Mattaponi,  and  Pamunkey  rivers,  was  worn  out,  and  it  was 
neccessary  to  build  a  new  one  before  active  operations  could  be  com- 
menced. Plans  were  prepared  and  a  contra(;t  entered  into  with  H.  T. 
Morrison  &  Co.,  of  Petersburg,  Ya.,  for  a  plant,  to  consist  of  a  com- 
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bined  steam  hoister  aud  pile  driver,  one  scow,  and  two  flat  boats,  at  a 
cost  of  $6,129.75.  One-fourth  of  the  cost  of  the  plant  was  charged  to 
the  appropriation  for  the  Pamunkey  Eiver.  The  plant  was  delivered 
at  West  Point,  Va.,  July  16,  1891.  After  the  purchase  of  coal  and 
supplies  at«^est  Point  the  plant  proceeded  up  the  river,  removing  the 
most  serious  obstructions  en  route.  No  snags  and  but  few  logs  or 
trees  were  found  below  Skidmore  Bar,  but  above  this  locality,  near 
Clifton  Landing,  the  river  was  found  nearly  closed  to  navigation  by 
obstructions  of  this  character.  Work  was  delayed  six  days  in  August 
C2S-30)  by  a  freshet,  which  rose  8  feet  above  high-water  mark.  In 
September  (7-10)  another  freshet  occurred,  rising  12  feet  above  high- 
water  mark. 

Hanotrertown,  or  Dabney  Ferry,  was  reached  about  September  1, 
1891,  and  the  plant  then  turned  and  proceeded  downstream,  removing 
the  less  important  obstructions  and  those  not  seen  on  the  upward  trip. 
West  Point  was  reached  on  September  26, 1891,  and  prepiarations  then 
made  for  similar  work  on  the  Mattaponi  Eiver.  The  obstructions  re- 
moved on  the  Pamunkey  Eiver  were  as  follows: 

Ko. 

Snags  remoTcd i 103 

Logs  removed 37 

Overhanging  and  fallen  trees  removed 103 

FUTURE  OPERATIONS, 

The  work  remaining  to  complete  the  project  is  the  dredging  of  chan- 
nels at  Spring  Bar  and  at  the  three  unimproved  bars  above,  with  such 
further  work  in  removing  obstructions  a^s  may  be  found  necessary. 
The  estimated  cost  of  completing  the  project  is  $7,000. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

June  14, 1880 $2,500 

March  3,  1881 2,500 

August  2,  1882 .*...  2,500 

Augusts,  1886 5,000 

August  11,  1888 3,000 

September  19,  1890 3,000 

July  13, 1892 3,000 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Rock,  Virginia. 

Money  statement. 

Julyl,  1891,  balance  unexpended $3,016.36 

June  30,  1892,  amount  expended  during  fiscal  year 2, 963. 02 

July  1,  1892,  balance  unexpended 53. 34 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 053. 34 

i  Amount  (estimated)  required  for  completion  of  existinc  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Digitized  by 


Google 


1064   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

COMMERCIAL  STATISTICS. 

[Furniuhcd  by  Mr.  E.  T.  Lamb,  West  Point,  V».] 

Tost. 
Toiiiiatre  for  year  1891 234,337 

^iTtr<i/«  and  departnres  ofvesselB, 


No. 


Tonnago. 


Btoam,  drawing  10  feot  or  more. .. 
Steam,  dra^ng  leas  than  10  feet. 

Sail,  drawing  10  feet  or  more . 

Sail,  drawing  lees  than  10  feet  — 
liargea,  flatboata,  etc , 


727 

104 

49 

62 

20 


1, 126, 312 
12,480 
3,427 
1,306 
2,000 


J  13. 

[Printed  in  Hooae  Ex.  Doc.  No.  30,  Fifty-fiecond  Congrenii,  first 

PRELIMINARY   EXAMINATION   OF  EASTERN  BRANCH  OF  THB  POTOMAC 
RIVER  (ANACOSTIA  RIVER),  INCLUDING  THAT  PORTION  IN  DISTRICT 

of  columbia. 

United  States  Engineer  Office, 

Washington^  J).  C,  September  25^  1890. 

General:  In  compliance  with  department  order  of  September  20, 
1890,  relative  to  the  making  of  preliiniiiary  examination^  of  certain 
harbors  and  rivers  in  my  district,  1  have  to  report  that  I  have  made 
such  an  examination  of  the  "Eastern  Branch  of  the  Potomac  Eiver, 
Maryland,  including  that  portion  in  the  District  of  Columbia,"  and  re- 
port as  follows : 

So  far  as  the  portion  of  the  river  lying  beyond  the  limits  of  the  Dis- 
trict of  Columbia  and  within  the  State  of  Maryland  is  concerned,  I 
see  no  reason  for  changing  the  opinion  already  expressed  in  my  report 
of  November  7, 1888,  that  that  portion  of  the  river  is  not  worthy  of 
im])rovemeiit. 

The  lower  portion  of  the  river  is  of  much  greater  importance.  There 
is  considerable  commerce  on  this,  and  the  lack  of  wharf  room  on  the 
main  stem  of  the  river,  as  w^ell  as  the  natural  growth  of  the  capital, 
will  cause  an  expansion  of  the  commerce  of  the  P^astern  Branch. 
More  important  than  this,  however,  at  the  present  time,  is  the  fact  that 
one  of  the  most  important  navy-yards  of  the  Government  is  located  <m 
this  stream;  and  the  channel  of  the  river  is  so  narrow,  crooked,  and 
shallow  that  but  few  Government  vesvsels  can  reach  the  yard.  The 
river  is  certainly  worthy  of  improvement.  A  survey  will  be  needed  to 
determine  the  nature  and  extt^it  of  the  improvement  and  an  estimat-e 
of  the  cost.  I  estimate  that  the  survey  can  be  made  for  about  $400. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut.  CoUyiiely  Corps  of  JEngineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Uiigineersj  U.  8.  A, 
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SURVEY  OF   EASTICRN   BRANCH   OF  THE   POTOMAC   RIVER  (ANACOSTIA 
RIVER),  INCLUDING  THAT  PORTION  11^  DISTRICT  OF  COLUMBIA. 

United  States  Engineer  Office, 

Washington,  I>.  C,  October  24,  1891. 
General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  Eastern  Branch  of  the  Potomac  Eiver  (Anacostia  Kiver), 
in<;luding  that  portion  in  the  District  of  Columbia,  made  in  compliance 
with  the  requirements  of  the  act  of  September  19, 1890. 

The  harbor  and  river  act  of  August  11, 1888,  contains  an  item  direct- 
ing an  examination  or  survey  of  the  Eastern  Branch  of  the  Potomac 
Eiver  (Anacostia),  in  the  State  of  Maryland,  and  a  report  of  such  exam- 
ination was  made  by  me  November  7, 1888,  in  which  I  stated  that  in  my 
opinion  the  Eastern  Branch  of  the  Potomac  Eiver  lying  in  the  State  of 
Maryland  is  not  worthy  of  improvement  by  the  National  Government. 
So  far  as  that  portion  of  the  river  is  concerned,  I  see  no  reason  for 
changing  the  opinion  expressed  in  that  report. 

In  respect  to  that  portion  of  the  river  within  the  District  of  Colum- 
bia the  case  is  different.  There  is  already  a  navigable  depth  of  18  feet 
up  as  far  as  the  navy-jjard,  and  Congress  at  its  last  session,  in  addi- 
tion to  the  survey  above  referred  to,  authorized  the  expenditure  of 
$20,000  of  the  money  appropriated  for  the  improvement  of  the  Potomac 
Eiver  to  be  expended  in  improving  the  channel  up  to  the  navy-yard. 
Confess  also  made  an  appropriation  of  $10,000  for  improving  the 
channel,  to  be  expended  under  the  Navy  Department.  The  necessity  of 
improving  the  lower  portion  of  the  river  has  thus  been  officially  recog- 
nisted  to  the  extent  of  appropriations  aggregating  $30,000  by  the  last 
Congress. 

The  Anacostia  is  a  tidal  estuary  of  the  Potomac.  The  river  ftom  its 
mouth  to  the  navy-yard  is  a  wide  stream,  and  the  channel,  though  18 
feet  deep,  is  harrow  and  crooked — so  crooked  in  fact  that  a  vessel  150 
to  200  feet  long,  drawing  16  feet  of  water,  can  scarcely  navigate  it.  On 
the  south  side  of  the  deep  channel  there  is  a  large  area  of  shoal  water 
or  flats.  Above  the  navy-yard  the  river  is  narrower,  the  average  width 
being^bout  1,200  feet  up  as  far  as  the  crossing  of  the  Pennsylvania 
Bailroad.  The  channel  depth  in  this  part  of  the  stream  is  about  13 
feet.  I?rom  the  railroad  bridge  to  Bennings  Bridge  there  is  a  channel 
depth  of  not  less  than  6  feet,  while  much  of  it  is  from  9  to  10  feet  deep 
at  low  tide.  From  Bennings  Bridge  to  Bladensburg  the  stream  is  very 
narrow,  with  a  depth  of  less  than  6  feet  and  most  of  it  with  less  than  3 
feet.  Along  the  borders  of  the  channel,' as  far  up  as  Bennings  Bridge 
and  for  some  distance  above,  there  are  large  areas  of  flats  or  shoals 
which  support  a  prolific  growth  of  water  grass  and  reeds. 

The  Govemmenthas  established  at  the  navy -yard  a  magnificent  work- 
shop for  the  fabrication  of  modem  guns  and  other  appliances  of  war  for 
its  navy.  It  has  expended  and  wiU  continue  to  expend  large  sums  an- 
nually for  increasing  the  facilities  of  this  establishment.  This  navy-yard 
now  seems  destined  to  become  the  great  workshop  of  the  Navy  Depart- 
ment. Its  secure  position  in  time  of  war  must  of  necessity  give  it  a  prom- 
inent place  as  a  naval  estabhshment.  For  these  reasons  alone  the  Gov- 
ernment has  an  immense  interest  in  making  the  yard  approachable  by 
some  of  its  large  vessels.  The  channel  depth,  as  stated,  is  already  18 
feet,  but  it  is  narrow  and  crooked,  and  it  is  no  unusual  thing  to  see  a 
Government  vessel  aground  in  the  channel,  although  she  may  be  of  com- 
paratively light  draft.  The  keeping  of  the  channel  open  for  the  Navy 
alone  has  been  regarded  as  of  so  much  importance  that  a  steam  dredg- 
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ing  plant  has  for  years  been  kept  constantly  on  hand  and  frequently  at 
work  by  the  Navy  Department^  improving  the  channel  as  well  as  the 
docks  in  front  of  the  yard.  '  Frequent  appropriations  have  been  made 
by  Congress  and  expended  under  the  Navy  Department  for  dredging 
the  Anacostia  Biver,  no  less  than  $50,000  having  been  expended  on 
this  account  in  the  last  twenty  years.  To  say  that  the  Eastern  Branch  of 
the  Potomac  should  be  improved^  is  only  to  say  what  Congress  has  vir- 
tually said  when  it  made  appropriations  for  the  improvement.  Besides 
the  wants  of  the  Navy  Department,  there  are  commercial  reasons  for 
improving  the  river  between  its  mouth  and  the  navy-yard  bridge.  The 
water  front  of  this  city  is  already  overcrowded.  The  most  of  the  ship- 
ping arriving  and  departing  make  their  landings  at  wharves  along  the 
Washington  Channel.  The  wharfage  room  here  is  not  sufficient  for  the 
existing  demands  of  commerce.  The  question  of  selling  the  reservation 
of  Washington  Barracks  has  akeady  been  considered  in  Congress,  and 
more  room  is  urgently  demanded.  K  the  capital  is  to  grow,  and  grow 
it  must,  additional  wharfage  will  be  required.  The  most  available  space 
for  it  is  on  the  bank  of  the  Anacostia  between  Buzzards  Point  and  the 
navy:yard,  and  to  utilize  it  the  channel  must  be  widened  and  deepened. 

There  are  reasons,  however,  other  than  purely  commercial  ones,  which 
call  for  the  improvement  of  this  river.  Nearl^  one-half  of  the  sewage 
of  the  city  of  Washington  is  discharged  into  this  stream.  As  the  city 
grows  the  amount  will  increase.  The  effect  of  this  will  be  to  cause  such 
pollution  of  the  water  that  a  most  unsanitary  state  of  affairs  will  be 
brought  about  sooner  or  later.  The  sewage  will  spread  out  on  the  flats 
and  as  these  fill  up  higher  and  higher  the  odors  from  them  will  increase 
until  a  large  part  of  the  city  bordering  on  it  will  be  rendered  unhealthy 
if  not  uninhabitable. 

The  question  seems  therefore  to  be,  not,  is  the  improvement  desirable, 
but,  how  can  it  best  be  done!  In  answering  this  question  it  is  impor- 
tant, in  my  opinion,  that  temporary  expedients  for  ameliorating  exist- 
ing difficulties  should  not  be  adopted,but  that  due  consideration  should 
be  given  to  the  requirements  of  the  future  as  well  a«  the  present  and  a 
plan  formulated  that  looks  to  the  future  demands  of  a  great  city.  Ap- 
propriations are  made  in  small  biennial  installments,  and  this  fact^hould 
not  be  lost  sight  of,  so  that  the  work  of  each  year,  be  it  little  or  great, 
should  be  in  conlormity  to  some  comprehensive  plan.  *  Heretofore  the 
channel  has  been  dredged  from  time  to  time  and  the  spoils  deposited 
where  it  could  be  done  at  least  expense. 

It  is  scarcely  within  the  range  of  probabilities  that  that  portion  of  the 
river  above  the  bridge  of  the  Pennsylvania  Eailroad  Company  will 
need  improvement  for  many  years  to  come.  From  Bennings  Bridge  to 
the  navy-yard  the  river  does  not  need  improvement  at  the  present  time, 
but  doubtless  will  at  no  distant  day.  The  part  of  the  river  to  be  im- 
proved would  therefore,  for  the  present  at  least,  be  that  portion  from 
the  navy-yard  bridge  down  to  its  mouth. 

It  is  said  that  less  than  one  hundred  years  ago  vessels  of  considera- 
ble size  loaded  at  Bladensburg,  but  I  can  find  no  maps  of  the  river  that 
show  a  navigable  stream  to  that  point.  The  river  has  filled  up  consid- 
erably from  the  deposits  of  freshets,  which  deposits  have  taken  place 
from  both  directions.  The  lower  part  of  the  river  has  doubtless  suf- 
fered more  from  the  deposit  of  silt  brought  down  the  Potomac  than 
from  that  brought  down  the  river  itself,  and  the  reverse  is  doubtless 
true  with  respect  to  the  upper  part.  The  silting  process  is  still  going 
on,  and  must,  from  the  nature  of  things,  continue.  This  sUting  takes 
place  only  in  times  of  freshets.  At  other  times  the  river  is  compara- 
tively clear,  but  the  deposit  from  the  sewers  is  continuous.,^ 
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The  tidal  compartment  of  the  Auacostia  above  Poplar  Poiut,  as  cal- 
culated from  maps  of  the  Coast  and  Geodetic  Survey  and  our  own,  is 
found  to  be  as  follows : 

The  area  between  a  line  normal  to  the  axis  of  the  stream  at  Poplar 
Point  and  Bennings  Bridge  is  37,854,200  square  feet.  The  range  of 
tides  within  this  area  is  taken  at  3  feet. 

The  tidal  area  between  Bennings  Bridge  and  Bladensburg  is  9,303,650 
square  feet.  The  range  of  tides  at  Bladensburg  is  2.1  feet,  and  the  aver- 
age range  withi  n  the  last-named  area  may  be  taken  as  2.6  feet.  The  tidal 
prism  between  Poplar  Point  and  Bladensburg  will  then  be  as  follows : 

Cabip  feet. 

Poplar  Point  to  Bladeasburg,  37,584,200  x  3 112,752,600 

Bennings  Bridge  to  Bladensburg,  9,303,650  X  2.6 24, 189, 490 

Total  cubic  feet. 136,942,090 

The  fluvial  discharge  of  the  Anacostia  Eiver  is  about  60  cubic  feet  per 
second,  so  that  on  the  ebb  tide  the  above  should  be  increased  by  1,458,000 
cubic  feet,  and  on  the  flood  decreased  by  1,224,000  cubic  feet. 

Between  the  crossing  of  the  Baltimore  and  Potomac  Eailroad  and 
Bennings  Bridge  the  tidal  area  is  made  up  chiefly  of  flats  and  marshes, 
which  are  now  overflowed  at  high  tide,  but  which  are  gradually  silting 
up,  and  which  eventually  will  be  raised  in  this  way,  or  else  reclaimed,  so 
as  to  be  above  ordinary  high  tides.  Above  Bennings  Bridge  there  is  a 
small  area  of  flats  shoaling  in  the  same  way.  These  flats  are  already  as- 
suming a  market  value  for  agricultural  purposes,  and  at  no  distant  day 
will  be  diked  in  if  not  otherwise  reclaimed.  They  can  not  be  ffepended 
on  as  a  part  of  the  tidal  compartment  of  the  river  in  the  future.  If 
omitted,  the  tidal  prism  above  Poplar  Point  will  be  reduced  to  90,378,990 
cubic  feet.     % 

As  determined  by  the  Coast  and  Geodetic  Survey  the  duration  of 
flood  tide  is  five  hours  forty  minutes  and  of  ebb  six  hours  forty-five 
minutes,  while  the  same  authority  gives  2.9  feet  as  the  mean  rise  and  fall. 

Supposing  that  the  tidal  compartment  should  remain  unchanged, 
then,  on  a  basis  of  a  constant  flow,  the  amount  of  water  passing  into 
it  on  flood  tide,  or  out  of  it  on  the  ebb,  would  not  be  enough  to  accom^ 
plish  a  reasonable  amount  of  scouring  effect  on  a  wide  channel,  and  when 
the  tidal  compartment  becomes  smsller  the  effect  would  be  still  further 
reduced. 

It  may  be  assumed  that  a  channel  of  less  width  than  about  1,000  feet 
will  not  meet  the  requirements  of  the  future.  Two  hundred  feet  of  such 
channel  should  have  a  depth  of  about  24  feet,  as  the  Potomac  itself 
wjill  in  all  probability,  at  no  distant  day,  be  improved  to  that  depth. 
The  remaining  800  feet  should  be  as  follows:  For  100  feet  on  each  side 
of  the  24-foot  channel  the  bottom  should  slope  upward  to  12  feet,  and 
from  thence  to  either  bank  to  6  feet.  The  low-water  section  would  then 
be  13,800  feet.  This  would  be  the  ideal  channel  of  the  future  and  the 
ultimate  project  aimed  at.  The  velocity  of  the  current,  either  on  flood 
or  ebb,  is  not  constant,  but  the  amount  of  waiter  passing  into  or  out  ol 
the  tidal  compartment  is  too  small  to  justify  any  hopes  of  scour  that 
would  materially  benefit  such  a  channel.  With  a  tidal  compartment  as 
large  as  it  is  at  present,  the  discharge  per  second  at  Poplar  Point, 
based  on  a  constant  flow,  would  only  be  5,695  cubic  feet  per  second  on 
ebb  and  6,653  cubic  feet  per  second  on  flood,  and  with  the  prism  reduced 
to  90,378,990  it  would  be  much  less. 

As  before  stated,  however,  the  reclamation  of  the  flats  must  soon  be- 
come a  necessity,  and  how  can  this  be  done  in  any  way  that  will  be  more 
satisfactory  tiian  by  making  the  improvement  of  the  channel  and  the 
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filling  of  the  flats  a  Riugle  job!  Dredging  is  necessary.  What  will  be 
done  with  the  dredgings  if  they  be  not  deposited  on  the  flats!  There 
are  no  suitable  damping  grounds  in  the  Potomac  within  reasonable  dis- 
tance. Dredgings  are  usually  transported  in  scows.  These  scows  when 
loaded  draw  from  8  to  12  feet  of  water.  The  consequence  is  they  must 
be  dumped  in  comparatively  deep  water,  from  whence  they  will  in  all 
probability  ultimately  be  washed  into  the  channel,  or,  if  not,  they  will 
obstruct  the  part  of  the  river  used  by  light  craft. 

The  disposal  of  the  spoils  of  dredges  is  getting  to  be  a  serious  matter 
on  all  tidal  streams^  and  the  most  satisfoctory  way  of  accomplishing 
this  .object,  when  it  is  practicable,  is  to  utilize  them  in  filling  neighbor- 
ing flats  or  marshes.  Land  thus  reclaimed  from  overflow  assumes  a 
market  value  in  some  cases  sufficient  to  pay  for  the  improvement  of  the 
navigation.  It  is  so  in  the  main  branch  of  the  Potomac  River  at  Wash- 
ington, and  the  case  is  almost  identical  in  the  Anacostia.  The  im- 
provement of  the  channel  will  thus  help  to  pay  for  itseMJ,  and  the 
reclamation  of  the  flats  will  produce  a  better  sanitary  condition  of  the 
neighborhood. 

I  would  therefore  recommend  the  following  plan  of  improvement  for 
the  Anacostia  River : 

Dredge  a  channel  from  its  mouth  to  the  navy-yard  bridge,  24  feet 
deep  and  200  feet  wide,  with  a  basin  in  front  of  the  yard  400  feet  wide, 
of  the  same  depth.  This  channel  to  be  widened,  at  a  reduced  depth,  to 
1,000  feet  as  the  demands  of  commerce  require  in  the  future.  The  mate- 
rial dre(^ed  to  be  deposited  on  the  flats  or  marshes,  on  either  side  of 
the  river,  as  may  be  most  advantageous  and  economical  at  the  time  the 
appropriations  are  available.  For  the  present  it  will  be  sufficient  to 
dredge  a  channel  20  feet  deep  up  as  far  as  the  navy-yard,  as  that  is  the 
ruling  depth  on  the  shoals  in  the  Potomac  at  the  presentlbime. 

The  areas  to  be  reclaimed  as  well  as  the  channel  to  be  dredged  are  in- 
dicated on  the  accompanying  tracing.*  That  portion  of  the  river  above 
the  navy-yard  bridge,  which  in  due  time  will  need  improvement, 
should  be  left  for  future  consideration,  but  harbor  lines  should  be  estab- 
lished at  an  early  day  along  the  banks  of  the  river  from  its  mouth  to 
Bennings  Bridge. 

The  totat  amount  of  material  to  be  dredged  is  4,100,000  cubic  yards, 
and,  at  an  average  cost  of  16  cents  per  cubic  yard,  would  make  the 
total  cost  of  the  improvement  below  the  navy-yard  bridge  $656,000. 
The  total  dredging  to  be  done  will  not  be  sufficient  to  raise  the  entire 
area  to  the  full  height  of  6  feet  above  low  water,  and  for  that  reason 
the  filling  should  fist  be  made  in  the  vicinity  or  Poplar  Point.  Tlie 
lower  part  of  the  proposed  fill  can  be  made  from  dredgings  in  the  Po- 
tomac, which  will  be  necessary  if  the  latter  be  improved  to  24  feet. 

The  value  of  the  land  to  be  reclaimed,  if  the  property  of  the  United 
States,  would  be  considerable.  The  8  acres  south  of  the  Arsenal,  which 
would  undoubtedly  belong  to  the  United  States^  would  be  worth  not 
less  than  $5,000  per  acre.  •  That  on  the  opposite  side  of  the  river  would 
be  less. 

Before  the  project  is  regularly  entered  upon  steps  should  be  taken 
to  secure  the  title  of  the  United  States  to  all  the  land  to  be  reclaimed. 
This  will  require  the  action  of  Congress. 

Very  respectfully,  your  obedient  servant, 

Petee  0.  HAn?s, 
Lieut  OoLy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

*Not  reprinted ;  printed  in  House  Ex.  Doc.  No.  30,  Fifty-second  Congress,  first  session. 
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J  14. 

[Printed  in  Hotxae  Ex.  Doc.  No.  33,  Fifty  second  0>ngreu,  flnt  sesaian.] 

PRELIMINABY  EXAMINATION  OF  POTOMAC  RIVER,  VIRGINIA  AND  MARY- 
LAND,  UP  TO  THE  CITY  OF  WASHINGTON,  WITH  THE  VIEW  OF  RE- 
MOVING OBSTRUCTIONS  AND  DEEPENING  THE  CHANNEL. 

United  States  Engineer  Office, 
Washingtony  D.  (7.,  September  26j  1890. 
General:  In  compliance  with  Department  order  of  September  20, 
1890,  relative  to  preliminary  examinations  of  certain  harbors  and  rivers 
in  my  district,  I  have  to  report  that  I  have  made  a  preliminary  examina- 
,j,  tion  of  the  "  Potomac  Eiver  up  to  the  city  of  Washington,  with  a  view 
'  ■"•  of  removing  obstructions  and  deepening  the  channel,  Virginia  and 
Maryland,"  and  submit  the  following  report: 

The  river  is  wide  and  deep  ficbm  its  mouth  to  the  Kettle  Bottoms,  a 
distance  of  about  35  miles.  The  first  obstructions  are  encountered 
here,  and  while  navigation  is  impeded  by  the  existence  of  shoal  spots, 
there  is,  nevertheless,  an  available  depth  of  about  21  feet  in  the  channel. 
Above  the  Kettle  Bottoms,  to  Maryland  Point,  the  river  has  a  wide  and 
deep  cliannel  for  the  greater  distance.  Near  Deep  Point  the  channel  is 
narroV  and  obstructed  by  shoal  spots.  At  best  only  about  18  feet  can 
be  carried  past  it  with  safety.  Prom  thence  to  Washington  City  the 
channel  is  deep.         ^ 

The  commerce  on  the  Potomac  is  large  in  amount,  and  annually  in- 
creasing. Besides  that,  the  National  Government  has  a  navy-yard  on 
the  Eastern  Branch,  where  the  largest  ordnance  for  the  armament  of 
the  navy  is  fabricated. 

The  river^  in  my  opinion,  is  worthy  of  improvement,  and  a  survey  of 
the  places  where  navigation  is  dif&cult  should  be  made  to  determine 
what  work  is  necessary  and  estimate  its  cost.  I  estimate  the  cost  of 
such  a  survey  to  be  J600. 

Very  respectftilly,  your  obedient  servant, 

Peter  0.  Hains, 
Lieut.  Coif  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  -4.. 
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SURVEY  OF    POTOMAC  RIVER,  VIRGINIA  AND   MARYLAND,  UP  TO  THE 

city  of  washington,  with  the  view  of  removing  obstructions 
and  deepening  the  channel. 

United  States  Engineer  Office, 

Wdshingtan,  JD.  C,  November  6j  1891. 

General  :  In  compliance  with  the  instructions  contained  in  your  letter 
of  September  20, 1890, 1  have  the  honor  to  submit  the  followii\g  report 
upon  a  survey  of  the  "  Potomac  Eiver  up  to  the  Oity  of  Washington, 
with  the  view  of  removing  obstructions  and  deepening  the  channel,'* 
provided  for  by  the  river  and  harbor  act  approved  September  19, 1890. 

The  Potomac  River  is  113  miles  in  length  from  its  mouth  to  George- 
town, D.  C,  the  present  hcM  of  navigation  for  sailing  vessels.  The 
width  of  the  river  varies  from  1,000  feet  at  Georgetown  to  7  miles  at 
the  mouth. 

The  standard  of  navigation  on  which  the  survey  was  based  was  24 
feet  at  low  tide,  this  depth  being  regarded  as  sufficient  for  the  prospect- 
ive needs  of  commerce.  Any  greater  depth  can  only  be  had  at  enor- 
mous cost.  The  obstructions  to  24-foot  navigation  occur  at  the  following 
localities: 

1.  At  the  Kettle  Bottom  Shoals. 

2.  Near  Maryland  Point. 

3.  Near  Smithg  Point. 

4.  At  Mattawoman  Shoal,  near  Deep  Point. 

5.  At  the  city  of  Washington. 

(1)  Kettle  Bottom  Shoals. — ^The  Potomac,  from  its  month  to  the  Ket- 
tle Bottoms  is  a  wide,  deep  stream,  and  vessels  of  30  feet  draft  can  pass 
up  Chesapeake  Bay  and  the  Potomac  as  far  as  the  Kettle  Bottoms,  37 
miles  from  the  mouth.  The  Kettle  Bottom  Shoals,  which  are  the  first 
obstruction  to  navigation,  extend  from  Cob  Point  at  the  mouth  of  the 
Wicomico  Eiver,  Maryland,  to  Lower  Cedar  Point,  a  distance  of  12 
miles.  The  shoals  consist  of  a  number  of  lumps,  old  oyster  beds  un- 
derlaid with  mud.  These  lumps,  over  which  there  is  a  depth  of  from 
10  to  16  feet,  are  scattered  about  between  Cob  Point  and  Swan  Point, 
in  an  irregular  fashion,  making  navigation  difficult  for  vessels  drawing 
over  16  feet.    Between  the  lumps  the  water  is  generally  deep,  but  the 

,  channel  is  difficult  to  navigate.  There  is  an  old  channel  near  the 
north  bank  of  the  river,  said  to  have  been  formerly  used,  which  can  be 
made  navigable  for  vessels  drawing  24  feet  at  small  cost.  A  survey  of 
this  channel  was  made,  which  shows  that  it  now  has  an  available  depth 
of  23  feet  for  a  width  of  400  feet,  and  by  dredging  about  4,000  cubic 
yards  a  channel  200  feet  wide  and  24  feet  deep  can  be  secured.  The 
range  of  tides  at  the  Kettle  Bottoms  is  1.8  feet. 

The  estimated  cost  of  the  work  needed  at  the  Kettle  Bottom  Shoals 
to  secure  a  width  of  200  feet  and  a  depth  of  24  feet  is  as  follows: 

4,000  cubic  yards  dredging  at  30  cents $1, 200 

Contingencies,  10  per  cent 120 

1,320 

(2)  Maryland  Point  Skoal. — ^After  passing  the  Kettle  Bottoms  no  fur- 
ther obstruction  is  found  until  Maryland  Point  Shoal  is  reached,  67 
miles  from  the  mouth  of  the  river.  The  surveys  made  here  showed 
the  existence  of  a  shoal  about  7,000  feet  in  length  between  the  24-foot 
curves.  The  niling  depth  on  the  shoal  was  found  to  be  22  feet  at  low 
tide.  The  shoal  is  composed  of  soft  mud.  The  amount  of  dredging  re- 
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quired  to  secure  a  channel  200  feet  wide  and  24  feet  deep  tlirough  this 
shoal,  is  183,000  cubic  yards.  The  width  of  the  river  at  Maryland  Point 
is  1 J  miles,  while  at  the  bar  (1 J  miles  above)  the  width  is  3  miles.  The 
range  of  tides  is  about  1.4  feet. 

The  estimated  cost  of  a  channel  200  feet  wide  and  24  feet  deep  through 
this  shoal  is  as  follows: 

1S3,000  cubic  yards  dredging,  at  15  cents $27,450 

Coutingeticies,  10  per  cent 2, 745 

30,195 

(3)  Smiths  Faint  Shoals. — For  a  distance  of  about  half  a  mile  above 
the  upper  end  of  Maryland  Point  Shoal,  the  depth  of  water  ranges 
from  24  to  27  feet.  Another  shoal  is  then  found,  which  is  situated 
about  one  mile  below  Smiths  Point  The  ruling  depth  over  this  shoal 
is  23.2  feet  at  low  tide.  The  length  of  the  bar  between  the  24-foot 
curves  is  4,500  feet.  The  bottom  is  soft  mud.  The  width  of  the  river  at 
this  shoal  is  about  3  miles,  the  channel  being  near  the  easterly  bank. 
The  amount  of  dredging  required  to  secure  a  channel  200  feet  wide  and 
24  feet  deep  through  this  shoal  is  estimated  at  78,000  cubic  yards. 

One-half  of  a  imle  above  Smiths  Point  another  shoal  commences 
which  is  about  4,500  feet  long,  and  has  a  ruling  depth  of  21  feet.  In 
order  to  secure  a  channel  200  feet  wide  and  24  feet  deep  through  this 
upper  shoal  it  is  estimated  that  122,000  cubic  yards  of  dredging  will  be 
required.  The  range  of  tides  at  Smiths  Point  is  1.4  feet.  The  esti- 
mated cost  of  the  dredging  required  at  the  shoals  near  Smiths  Point  is 
as  follows: 

Amount  of  dredging— 
cubic  yards. 

Smiths  Point,  lower  shoal 78, 000 

Smiths  Point,  upper  shoal J 122, 000 

Total 200,000 

200, 000  cubic  yards  dredging  at  15  cents , $30,000 

Contingencies,  10  per  cent 3, 000 

33,000 

(4)  Mattatcoman  Shoal. — After  passing  Upper  Smiths  Point  Shoal, 
no  obstruction  to  24-foot  navigation  is  found  until  the  mouth  of  Matta- 
woman  Creek  is  reached,  82  miles  above  the  mouth  of  the  river,  at 
which  point  Mattawoman  Shoal  commences.  A  survey  of  this  shoal 
was  made,  which  afforded  the  data  necessary  to  determine  the  cost  of 
the  dredging  required.  The  survey  shows  the  length  of  the  bar  be- 
tween the  24-foot  curves  to  be  15,300  feet,  and  the  ruling  depth  19.5  feet 
at  low  tide.  The  bottom  is,  however,  somewhat  lumpy.  The  borings 
show  that  the  lower  part  of  the  bar  is  comi)osed  of  sand  and  gravel  un- 
derlaid with  mud,  while  the  upper  part  is  mud.  The  range  of  tides  is 
1.6  feet. 

In  order  to  make  a  channel  200  feet  wide  and  24  feet  deep  through 
this  bar  it  will  be  necessary  to  dredge  569,000  cubic  yards  of  material. 
The  cost  of  this  work  is  estimated  as  follows: 

669,000  cubic  yards  dredging,  at  15  cents $85, 350 

Contingencies,  10  per  cent 8,535 

93,885 

(5)  At  the  city  of  Washington. — From  the  upper  end  of  Mattawoman 
Shoal  to  the  city  of  Washington  tliere  is  ample  water  for  vessels  draw- 
ing 24  feet    The  project  for  the  improvement  of  the  Potomac  Biver  at 
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Washington,  D.  C,  provides  for  channels  20  feet  deep  at  low  tide,  and 
this  depth  was  secured  by  dredging  both  in  the  Washington  and  Vir- 
ginia channels.  The  estimate  for  24:-foot  navigation,  given  below,  pro- 
vides, therefore,  only  for  deepening  the  channels  at  Washington  from 
20  to  24  feet  at  low  tide.    The  cost  of  this  work  is  estimated  as  follows: 

For  a  chaimel  200  feet  wide  and  24  feet  deep  in  the  Virginia  channel  and  in  the 
Washington  Channel  np  to  the  wharves,  and  300  feet  wide  and  24  feet  deep  in  front 
of  the  wharves : 

Virginia  Channel,  dredging  271,000  cubic  yards,  at  16  cents $43, 360 

Wasliington  Channel,  £edging  533,000  cubic  yards,  at  16  cents 85, 280 

-    Contingencies,  10  per  cent 12,864 

141,504 

The  entire  cost  of  the  improvement  of  the  Potomac  Eiver  for  24-foot 
navigation,  from  the  mouth  up  to  the  city  of  Washington,  would  be  as 
follows : 

(1)  Kettle  Bottom  Shoala '. $1,3?0 

(2)  Maryland  Point  Shoal v..     30,195 

(3)  Smiths  Point  Shoals 33, 000 

(4)  Mattawoman  Shoals 93,885 

(5)  At  the  city  of  Washington 141,504 

299,904 

The  cost  of  a  channel  400  feet  wide  and  24  feet  deep  would  be  about 
double  the  above. 

It  is  believed  that  if  the  river  were  improved  to  a  depth  of  24  feet  an 
impetus  would  be  given  to  the  trade  of  Georgetown.*  The  reconstruc- 
tion of  the  Chesapeake  and  Ohio  Canal  has  recently  been  completed, 
and  if  facilities  were  afforded  for  deeper-draft  vessels  large  quantities 
of  coal  and  produce  from  the  interior  would  undoubtedly  be  shipped 
from  this  port. 

Besides  the  commercial  interests  involved  the  Government  itself  has 
strong  reasons  for  improving  the  Potomac  River,  in  order  that  its  vessels 
of  war  may  reach  the  navy-yard  at  Washington,  where  the  new  naval 
gun  factory  is  situated.  It  is  understood  that  at  the  present  time  the 
guns  for  our  cruisers,  manufactured  at  this  yard,  have  to  be  shipped  to 
other  ports,  as  most  of  the  vessels  can  not  come  here  for  want  of  suffi- 
cient depth  of  water.  It  would  therefore  be  a  great  advantage  to  the 
Government  if  the  obstructions  referred  to  were  removed. 

It  is  probable  that  works  of  contraction  may  be  needed  at  some  of 
the  points  named,  in  order  to  maintain  a  deep  channel  after  it  lias  been 
made,  but  the  conditions  are  different  at  each  locality,  and  each  would 
have  to  receive  farther  study  to  determine  this  point. 

The  project  I  would  recommend  for  the  improvement  of  the  river  is 
that  of  a  channel  200  feet  wide  and  24  feet  deep  at  low  tide,  the  estimated 
cost  of  which  is  about  $300,000. 

STATEMENT   OF  TRADE   OF  THE  POTOMAC  RIVER. 

The  receipts  and  shipments  by  water  at  Washington  and  George- 
town for  18*J0  were  as  follows: 

Tons. 

Coal 72,089 

Ice 135,552 

Lumber 69,604 

Sand 75,000 

W^ood 48,457 

MiscollauooiiH 118,994 

Total 519,696 
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This  was  carried  in  vessels  as  follows :  Steamers  of  5  to  10  feet  draft, 
696  arrivals;  sail  vessels  drawing  10  to  20  feet,  491  arrivals;  sail  ves- 
sels drawing  4  to  10  feet,  1,572  arrivals;  barges  drawing  4  to  10  feet, 
286  arrivals.  Since  the  above  statement  a  line  of  boats  drawing  12 
feet,  aggregating  about  350  arrivals,  runs  to  Norfolk. 

The  receipts  and  shipments  by  water  at  Alexandria  for  1890  were  as 
follows:  .  _, 

Ton*. 

By  the  steamboat  ILnes,  about 18, 000 

By  eoastwise  and  foreipfn  vessels,  aboat 60,  (XX) 

Lumber  tr^e,  not  included  above,  about.  - 18, 000 

Total,  about ..'... 96,000 

This  is  carried  by  the  same  steamers  thafr  run  to  Washington,  by  sail 
vessels  drawing  4  to  20  feet,  and  by  barges.  The  number  of  vessels  per 
annum  drawing  15  to  20  feet  is  stated  at  about  25. 

Total  receipts  and  shipments  for  1890,  by  water,  at  Washington, 
Georgetown,  and  Alexandria,  is  about  615,696  tons. 
•  This  comprises  most  of  the  trade  of  the  river,  except  a  small  amount 
with  Baltimore  carried  by  steamboats  and  the  oyster  trade  of  the  lower 
part  of  the  river.  The  tonnage  for  1892  and  thereafter  will  probably 
be  largely  increased  by  the  resumption  of  coal  shipments  from  George- 
town which  had  been  stopped  by  the  damage  done  to  the  Chesapeake 
and  Ohio  Canal  in  1889.  Inl887.and  1888,  before  the  injury  to  the  canal, 
the  coal  shipments  were  about  264,927  tons  and  240,836  tons,  respec- 
tively. 

The  greater  part  of  the  tonnage  of  the  river  is  carried  by  coastwise 
schooners  drawing  from  13  to  18  feet,  the  latter  draft  being  about  the 
limit  which  it  is  safe  to  carry  over  the  bars.  These  vessels  are  usually 
towed  in  and  out  from  below  Kettle  Bottom  Shoals,  a  distance  of  about 
80  miles.  They  carry  ice  from  Maine,  plaster  from  Nova  Scotia,  fertilizers, 
lumber,  eto.    Wlien  possible  they  load  outward  with  coal  at  Georgetown. 

In  regard  to  future  coal  shipments,  Mr.  Winship,  president  of  the 
Chesapeake  and  Ohio  Canal  Company,  stated  in  effect  as  follows: 

The  railroads  from  the  coal  bed's  to  the  east  can  not  now  carry  enough  coal  to  sup- 
ply the  demand.  The  shipments  of  coal  from  the  Chesapeake  and  Ohio  Canal  are  iit 
present  limited  only  by  the  number  of  boats  on  the  canal.  The  capacity  of  the 
canal,  with  a  sufficient  number  of  boats  for  shipment^  would  be  about  1,500,000  tons 
per  year.  The  Cumberland  coal  fields  are  about  200  miles  by  canal  and  rail  from 
Georgetown,  or  185  miles  by  the  Baltimore  and  Ohio  Railroad,  which  will  soon  have 
a  terminns  in  Georgetown,  while  the  West  Virginia  and  Virginia  coal  fields  are  about 
400  miles  ^f^om  Norfolk  and  Newport  News. 

The  Chesapeake  and  Ohio  Railroad  and  the  Norfolk  and  Western  Railroad  are  also 
both  tiying  to  establish  Unes  to  and  terminal  facilities  in  Georgetown.  These  facts 
all  indicate  an  increase  in  future  shipments  by  the  Potomac  River. 

In  shipping  by  water  the  tendency  is  constantly  toward  vessels  of  greater  tonnage, 
which  are  consequently  of  greater  draft. 

Ten  years  ago  the  average  size  of  vessels  trading  here  was  400  tons ;  now  it  is  1,000 
tons.  A  channel  24  feet  deep  would  permit  vessels  carrying  3,000  tons  to  be  used. 
Large  vessels  cost  less  per  ton  for  building  and  sailing  than  small  ones,  coiiBcqneiitly 
they  can  carry  freight  for  a  less  price  per  ton.  For  this  reason  the  construction  of 
a  deeper  channel  would  lower  the  cost  of  freight  per  ton  on  such  articles  as  are 
carried  in  deep  draft  vessels,  viz,  coal,  plaster,  ice,  fertilizers,  etc. 

I  transmit  herewith  a  map*  of  the  Potomac  Eiverfrom  its  mouth  to 
Washington,  D.  0.  The  parts  of  the  river  to  be  improved  are  shown 
on  an  enlarged  scale. 

Very  respectftdly,  your  obedient  servant, 

Peter  C.  Hains, 
Lieutenant- Colonely  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. f^  ^^^i^ 

*2^ot  reprinted ;  printed  in  Hquso  Ex.  Poc.  Ko.  99,  Fifty-»«eoad  Cougress,  first  »«»9£<hi, 
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REPORT  OF  MR.  L.   U.   6RABILL,   ASSISTANT  ENGINEER. 

Washington,  D.  C,  Kovember  S,  1891. 

Colonel:  In  compliance  with  your  letter  of  instructions  dated  8e]>tember  12, 
1891, 1  proceeded  on  September  15  tojnake  an  examination  of  the  shoals  in  the  Poto- 
mac River  where  less  than  24  feet  of  water  is  found,  at  the  following  localities,  viz: 
(1)  Mattawoman  Shoal,  off  Mat ta woman  Creek,  between  Indian  Head  and  Cockpit 
Point;  (2)  The  Shoals  between  Smiths  Point  and  Maryland  Point;  and  (3)  Kettle 
Bottom  Shoals,  near  Swan  Point. 

Kettle  Bottom  SAoaiir.— The  survey  was  here  confined  to  the  channel  along  the  north 
shore  between  Swan  Point  and  Cob  Point,  where  a  natural  channel  23  feet  deep  and 
more  than  400  feet  wide  at  the  narrowest  point  now  exists,  whereas  the  ruling  depth 
along  the  line  of  the  channel  now  used  is  from  21  to  22  feet.  The  obstructions  con- 
sist of  what  are  called  '*  oyster  rocks,''  through  which  the  natural  course  of  the 
deepest  water  is  tortuous.  The  north  channel  is  said  to  have  been  in  regular  use  up 
to  about  thirty  years  ago. 

Cross  sections  800  feet  apart,  supplemented  bv  lines  of  diagonal  soundings,  were 
taken  for  a  distnince  of  12,600  feet  (2.4  miles).  The  average  width  cro.s8-sectioued  was 
1,700  feet;  the  distance  between  soundings  was  50  to  80  feet.  A  broken  base  line  11,995 
feet  long  was  measured,  the  lower  end  being  on  the  tongue  of  land  east  of  the  mouth  of 
Neals  Creek  and  about  800  feet  below  the  point.  Four  points  on  this  line  were  marked . 
by  monuments  of  gas-pipe  driven  in  the  ground.  The  height  of  the  low- water  plane 
was  referenced  by  a  rpw  of  galvanized  nails  driven  at  2  feet  above  low  water  in  a 
pile  on  the  upper  and  inner  comer  of  Lancaster's  Wharf.  Comparatively  little  dredg- 
ing is  required  to  make  a  channel  24  feet  deep.  The  work  will  consist  in  widening 
the  present  channel  by  cutting  off  the  points  of  two  bars.  The  material  of  the 
oyster  lumps  is  mud  mixed  with  shells,  the  shells  bein^  more  numerous  and  the  ma* 
terial  harder  for  2  or  3  feet  deep  at  the  surface.  No  difficulty  was  found  in  forcing 
an  iron  rod  by  hand  to  the  required  depth.  The  tidal  currents  alon^  tlie  shore  aru 
weak,  but  are  very  variable  in  direction,  at  times  setting  almost  directly  toward 
shore. 

A  boring  was  taken  on  a  shoal  in  the  present  channel  and  the  material  was  found 
to  be  the  same  as  just  stated  for  the  lumps  in  the  north  channel.  Some  of  these  Inmps 
are  very  email,  oven  when  very  shoal,  and  close  searching  is  required  to  find  thciu 
with  the  load.  The  one  examined  in  the  present  channel  was  less  than  100  feet  across 
above  the  20-foot  curve,  the  least  depth  K>und  on  it  being  17  feet. 

Maryland  Point  ShoaL — This  is  a  wide  mud  flat  which  extends  tf^om  the  eastern  aide 
of  the  river,  in  the  bend  just  above  Maryland  Point,  where  the  river  becomes  quite 
wide.  Cross-sections  800  feet  apart,  beginning  just  below  Lower  Thoms  Point  were 
taken  for  a  distance  of  9,600  feet  (1.8  miles)  down  the  river,  and  diagonal  lines  be- 
tween stations  were  also  taken  over  the  shoalest  part  of  the  bar.  The  distance  be- 
tween the  soundings  was  from  50  tb  80  feet.  The  average  width  covered  by  the  cross- 
sections  was  about  2,200  feet.  For  locating  the  soundings,  a  base  line  9,560  feet  long 
was  measured  from  near  Maryland  Point  to  a  short  distance  below  Lower  Thoms 
Point,  and  three  pipe  monuments  were  driven  to  witness  the  triangulation  point«  on 
the  base  line  which  could  not  be  permanently  marked. 

The  least  channel  depth  found  was  22  feet.  Borings  showed  the  material  of  tho 
entire  bar  to  be  soft  mud.  The  channel  to  be  excavated  through  this  shoal  will  re- 
quire to  be  on  a  curved  line,  or  on  a  broken  line  with  two  angles,  in  order  to  follow 
as  nearly  as  may  be  the  curve  of  the  natural  channel.  The  direction  of  the  tidal 
current  will  necessarily  be  oblique  to  a  part  of  the  channel  at  all  times.  I'he  veloc- 
ity of  the  tide  is  something  over  1  mile  per  hour.  The  length  of  the  channel  to  bo 
excavated  for  24  feet  depth  will  be  from  8,000  to  9,000  feet,  depending  somewhat  on 
its  location. 

Smiths  Point  ShoaU.-^The  shoal  below  Smiths  Point  was  the  only  one  of  these  ex- 
amined. Shoals  exist  at  and  just  above  the  point  also,  the  estimate  for  which  was 
derived  from  the  Coast  Survey  Charts. 

Cross-sections  800  feet  apart  were  taken  from  a  point  1,200  feet  below  Clifton ' 
Beach  Wharf  for  a  distance  of  8,000  feet  or  1^  miles.  The  average  width  cross-sec- 
tioned was  2,000  feet.  The  distjince  between  soundings  was  from  50  to  80  feet.  A 
base  line  8,700  feet  long  was  measured,  and  two  points  on  this  line  were  perma- 
nently marked  by  pipe  monuments.  At  one  point  (Station  B)  a  pipe  monument 
was  set  as  a  witness  mark  tdthe  true  point,  which  could  not  be  permanently  marked. 

The  least  channel  depth  found  was  23.2  feet.  The  length  of  channel  requiring  to 
be  excavated  is  4,800  leet  at  this  shoal  and  about  5,000  feet  at  the  shoals  opposite  and 
above  the  point.  Penetration  by  borings  was  easy,  showing  soft  mud  with  some 
sand.  The  direction  of  the  tide  is  nearly  parallel  with  the  channel.  No  separate 
gauge  mark  was  placed  here.  The  gauge  for  this  shoal  and  for  Maryland  Point  Shoal 
was  referenced  by  a  bench-mark  on  the  shore  at  the  lauding  at  Harriao^s  Coy^.  Tho 
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bench  is  cnt  in  the  root  of  a  locnst  tree,  12  inches  in  diameter;  its  elevation  is  9,24 
feet  above  mean  low  water  as  fonnd  dnrine  the  examination  of  the  bar. 

MatUinwaman  Shoal, — This  shoal  is  formed  at  the  junction  of  Occoquan  Bay  and  of 
Mattawoman  Creek  with  t>he  Potomac,  and  lies  jnst  below  the  naval  proving  grounds 
at  Indian  Head.  Probably  the  greater  part  of  the  material  forming  the  bar  comes 
out  of  Occoi^uan  Creek  at  freshet  periods. 

Cross-sections,  usnally  500  feet  apart,  were  taken  from  a  point  2,000  feet  below  the 
Indian  Head  Wharf  to  1,000  feet  above  Stump  Neck  Wharf,  over  a  distance  of  19.400 
feet  (about  3.7  miles).  The  average  width  cross-sectioned  was  about  4,000  feet. 
The  distance  between  the  soundings  was  about  80  feet.  The  soundings  were  located 
by  means  of  a  base  line  9,428.5  feet  in  length  along  the  shore  above  Deep  Point* 
Station  points  were  marked  with  pieces  of  gas-pipe,  driven  in  the  ground^  at  two 
points  (A  and  B)  on  the  base  line,  and  at  an  auxiliary  station  on  Free  Stone  Point. 
The  stations  at  Stump  Neck  and  ^t  Deep  Point  were  also  well  marked.  The  low- 
water  height  used  for  the  survey  is  referenced  by  a  bench  on  a  locust  tree  at  Stump 
Neck,  13,32  feet  above  the  plane  of  low  water,  also  by  a  bench  cut  on  a  walnut  tree 
on  ther  east  shore  of  Mattawoman  Creek,  about  500  feet  below  a  group  of  houses  on  a 
point ;  the  elevation  of  the  bench  being  6.38  feet  above  low  water. 

The  least  channel  depth  was  found  to  be  19.5  feet.  The  length  of  cut  required  to 
make  a  channel  24  feet  deep  through  the  bar  is  about  15,400  feet  in  a  straie^ht  line. 
The  course  of  the  tides  is  about  parallel  with  the  channel,  and  the  velocity  about 
one  mile  per  hour.  Six  borings  were  taken  at  different  points.  The  bottom  for 
about  two  miles  at  the  upper  end  of  the  bar  was  fonnd  to  be  sofb  mud,  and  for  about 
one  mUe  at  the  lower «end  it  was  found  to  be  mud  mixed  with  sand,  with  gravel  be- 
low the  surface  at  some  points.  The  cut  can  probably  all  be  done  with  a  clam-shell 
dredge. 

Maintenance  of  channels. — It  is  certain  that  contracting  works  would  keep  the  ex- 
cavated channels  at  Maryland  Point  and  at  Mattawoman  Shoal  open  longer  than 
llioy  will  otherwise  remain,  since  they  will  tend  to  fill  again  from  the  sides  and  with 
material  deposited  from  the  slack  currents  formed  at  these  wide  portions  of  the  river. 
But  it  is  a  question,  considering  the  draft  of  the  greater  number  Of  the  vessels  likely 
to  navigate  the  river,  whether,  in  the  localities  where  contracting  works  would  re- 
quire to  be  put,  they  would  not  offer  too  great  an  obstruction,  and  cost  too  much  to 
be  considered.  The  channel  at  Kettle  Bottoms  will  probably  remain  open  when 
once  dredged. 

Party,  cost,  etc. — ^The  examination  was  completed  on  October  3, 1891,  The  steam 
launch  JS^eva  and  two  large  rowboats  were  used,  with  12  men,  all  told. 

For  further  details,  reference  to  the  notes  and  maps  of  the  bars  may  be  made. 
Very  respectfully, 

L.  R.  Grabill, 
AsHstant  Engineer. 
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J  »5. 

EXAMINATION  AND  SURVEY  FOR  BREAKWATER  FOR  HARBOR  OF 
REFUGE  IN  I.YNNHAVEN  BAY,  NEAR  CAPE  HENRY,  AT  FOOT  OF 
CHESAPEAKE  BAY,  VIRGINIA. 

[Printed  in  House  Ex.  Doc.  No.  27,  Fifty-wcoml  CougresH,  first  wsHion.] 

United  States  Engineer  Office, 

Washinglon,  B.  C,  November  12^  1891. 
General:  The  act  of  Conj^ri-ess  approved  March^3, 1891,  iu  relation 
to  a  breakwater  at  Lynuhaven  Bay,  is  as  follows : 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  CoHfireMs  assembled j  That  the  Secretary  of  War  is  hereby  <U^e^tcd  to  cause* examina- 
tion and  survey  to  be  made,  and  the  estimated  cost  of  improvement  to  bo  estimated 
lor  a  breakwater  to  form  a  harbor  of  safety  and  refuge  in  Lynuhaven  Bay,  near  Cape 
Henry,  at  the  foot  of  Chesapeake  Bay,  Virginia. 

The  survey  was  assigned  to  my  charge  by  Departmeut  letter  of  March 
12, 1891.  The  field  work  was  intrusted  to  Frank  P.  Kellogg,  assistant 
engineer. 

The  oldest  reliable  survey  of  Lynuhaven  Bay  that  could  be  obtained 
was  that  made  b.V  the  Coast  Survey  in  1853;  the  latest,  that  made  in 
1889.  Copies  of  these  were  placed  at  my  disposal  through  the  courtesy 
of  the  superintendent,  Mr.  Mendenhall.  The  examinations  made  by  Mr. 
Kellogg  were  conducted  chiefly  with  a  view  to  determining  the  velocity 
and  direction  of  the  currents  at  the  various  stages  of  ebb  and  flood  tide, 
the  character  of  the  anchorage  grounds  to  be  covered  by  the  i)roposed 
breakwater,  the  probable  erosive  action  of  the  waves  on  the  shore  line, 
and  whether  any  filling  has  taken  place  on  the  anchorage  grounds  of 
the  bay. 

Owing  to  the  difficulty  of  working  without  a  steamer,  and  the  small 
amount  of  funds  assigned  for  the  work,  the  examination  was  not  as 
thorough  as  it  should  be  to  locate  with  accuracy  the  proper  site  of  a 
breakwater  to  form  a  harbor  of  refage.  Tidal  observations  were  taken  . 
at  a  gauge  established  in  Lynuhaven  Creek  for  the  entire  month  of 
August,  with  a  view  to  determining  the  mean  rise  and  fall.  These  ob- 
servations show  that  during  the  month  of  August,  1891,  the  mean  range 
of  tlie  tides  was  1.73  feet.  The  extreme  range  was  3.1  feet.  Tliis  dif- 
fers considerably  from  that  determined  by  the  Coast  Survey  for  April 
and  May  preceding,  the  mean  range  for  those  two  months  being  2.62 
feet.  The  extreme  height  of  storm  tides  will  perhaps  exceed  ordinary 
high  tide  by  about  3  feet. 

The  examinations  show  that  there  is  good  anchorage  ground  through- 
out a  large  ai^ea  of  the  bay.  A  comparison  of  the  difllerent  surveys 
shows  that  no  perceptible  change  has  taken  plac^  in  the  bottom,  and 
but  little  change  in  the  shore  line.  The  law  directing  the  survey  has 
for  its  chief  object  the  making  of  an  estimate  of  the  cost  of  the'  con- 
strncticm  of  a  breakwater  for  a  harbor  of  refuge,  and  suflRcient  data 
wsis  obtained,  it  is  believed,  for  that  purpovse. 

The  best  location  for  such  a  work  has  only  been  determined  a]>proxi- 
matelyi    Before  the  work  of  construction  is  undertaken  a  much  more 
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extended  survey  would  be  necessary  for  the  purimse  of  dcternHiiin^ 
with  greater  accuracy  the  force  and  directiou  of  the  currents,  the  char- 
acter  of  the  bottom,  the  force,  direction,  and  duration  of  the  most 
severe  storms,  and  the  best  location  to  be  given  the  work  in  order  to 
insure  the  maintenance  of  deep  water  at  the  anchorage,  and  not  cause 
shoaling  such  as  has  taken  phvce  at  the  Delaware  Breakwater. 

The  most  violent  storms  come  from  the  northwest  and  northeast. 
Judged  from  the  records  of  the  Signal  Bureau,  there  appears  to  be 
but  Uttle,  if  any,  difference  in  their  duration  and  intensity,  those  from 
the  northwest  being  quite  as  severe  as  those  from  the  northeast.  But 
for  coasting  vessels  at  sea  a  northwest  wind  is  a  fair  one,  and  the  sea 
is  then  comparatively  smooth.  Under  ordinary  circumstances  a  harbor 
is  not  needed  in  a  northwest  gale,  but  when  the  storm  comes  from  the 
northeast  or  east  the  wind  has  the  full  sweep  of  the  Atlantic  Ocean. 
The  waves  attain  their  maximu^n  height  and  velocity  of  movement. 
The  land  is  then  on  the  lee  and  a  source  of  danger.  It  is  then  that  a 
harbor  of  relnge  is  chiefly  needed.  It  is  no  unusual  sight  in  a  north- 
east gale  to  see  from  100  to  300  vessels  at  anchor  in  Hampton  Roads, 
this  being  the  nearest  harbor. 

It  is  reported  that  in  the  last  thirteen  years  no  less  than  one  large 
ship,  nine  barks,  one  brig,  four  steamers,  twenty-two  schooners,  and  a 
large  number  of  -small  craft  engaged  in  the  fishing  and  oyster  trade 
have  been  lost  or  stranded  on  or  near  the  shore  of  Lynnhaven  Bay,  the 
loss  of  these  vessels  and  their  cargoes  being  accompanied  in  some  cases 
by  loss  of  life.  On  February  3,  1886,  the  schooner  Anthea  Godfrey 
foundered  in  Lynnhaven  Bay,  and  11  persons  were  lost.  March  18, 
1889,  the  bark  E.  M,  PettingiU  also  went  to  pieces  with  the  loss  of  all 
on  board.  It  would  thus  appear  4ihat  a  harbor  of  refuge  at  Lynnhaven 
Bay  is  demanded  for  humanity's  sake  no  less  than  for  commercial 
reasons. 

Tlie  distance  from  an  anchorage  in  Lynnhaven  Bay  to  the  usual  an- 
chorage in  Hampton  Eoads  is  al^ut  20  statute  miles.  Bather  than  run 
80  far  off  his  course  the  captain  of  a  vessel  will  frequently  keep  the  sea 
and  take  his  chances,  whereas  if  there  was  a  harbor  near  by  he  would 
take  advantage  of  it  and  ride  out  the  gale  at  anchor.  It  is  also  to  be 
remembered  that  in  a  northeast  gale,  the  weather  being  generally  thick, 
the  entrance  to  Hampton  Eoads  can  not  safely  be  made  even  in  day- 
time without  a  pilot,  and  it  is  not  always  possible  to  get  one.  At  night 
the  entrance  should  not  be  attempted  without  a  pilot,  unless  the  master 
is  familiar  with  it.  It  sometimes  thus  becomes  necessary  to  anchor  in 
Lynnhaven  Bay,  but  the  anchorage,  though  good  to  hold  on  to,  is  only 
protected  on  the  soutfi,  a  direction  nrom  which  the  severe  storms  do  not 
come. 

A  harbor  of  refuge  at  Lynnhaven  Bay  would  be  of  especial  value  to 
the  barges  in  which  more  than  half  of  the  coal  tonnage  is  moved  from 
the  Chesapeake  north.  After  leaving  Hampton  Eoads  there  is  no  suit- 
able anchorage  for  such  craft  until  Assateague  is  reached,  and  shelter 
here  is  denied  to  all  but  those  of  light  draft. 

It  is  not  alone  the  commerce  of  Norfolk,  Newport  News,  and  Balti- 
more that  will  be  benefited,  though  that  is  large,  but  all  the, coasting 
trade  between  Northern  and  Southern  ports. 

A  breakwater  to  form  a  harbor  of  refuge  at  Lynnhaven  Bay  should 
be  so  located  as  to  give  shelter  chiefly  from  northeast  gales.  At  the 
same  time  it  is  desirable  that  it  should  also  afford  some  cover  from  the 
northwest.    I  have  therefore  located  the  structure,  which  is  to  be  un- 
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derstood  as  an  a])i)roximate  location  only,  as  shown  on  the  accompany- 
ing chart  *  The  easterly  arm  is  made  3,000  feet  in  length,  the  westerly 
one  1,500  feet — a  total  length  of  4,500  feet.  This  would  give  a  safe  har- 
bor for  a  fleet  of  at  least  300  vessels,  and  should  it  be  found  necessary 
in  the  future  to  increase  the  area  of  anchorage  room,  it  can  easily  be 
done  by  lengthening  either  arm  of  the  projected  structure. 

The  cost  of  a  breakwater  is  determined  by  the  details  of  Its  construc- 
tion, and  in  this  respect  there  is  great  diversity  in  practice.  It  is  some- 
times built  as  a  random  pile  of  stones  called  riprap,  the  slopes  to. the 
sides  being  those  that  they  will  naturally  take  under  the  action  of  the 
waves.  The  Delaware  Breakwater  is  a  sample  of  this  mode  of  con- 
struction. Another  method  of  construction  is  to  fohn  a  mound  of  rip- 
rap with  from  12  to  22  feet  of  water  at  mean  low  tide  over  the 
upper  surface  as  a  foundation  for  a  random  pile  of  larger  stones  or  con- 
crete blocks.  A  third,  is  to  form  a  mound  as  just  described,  and  then 
lay  concrete  blocks  on  it  in  regular  order  so  as  to  form  a  solid  mass.  A 
fourth,  is  to  build  up  a  solid  mass  of  concrete  or  maaonry  from  tiie  bot- 
tom. The  third  method  is  the  one  most  generally  adopted  in  recent 
constructions,  as  it  is  the  most  economical  under  nearly  all  circum- 
stances. 

The  depth  of  water  at  the  site  of  the  Delaware  Breakwater  does  not 
difier  materially  from  that  at  the  site  of  the  proposed  breakwater  in 
Lynnhaven  Bay,  and,  as  it  has  withstood  the  most  severe  storms  for 
years  without  serious  impairment,  it  may  safely  be  assumed  that  a  sim- 
ilar construction  in  Lynnhaven  Bay  would  fulfill  its  object.  The  cost'of 
the  Delaware  Breakwater,  however,  amounted  to  about  $550  per  linear 
foot,  and  a  similar  construction  in  Lynnhaven  Bay  would  cost  but  little 
less. 

I  estimate  the  cost  of  a  breakwater  at  Lynnhaven  Bay,  constructed 
in  a  manner  similar  to  that  in  the  Delaware,  as  follows: 

Coat  per  linear  foot, 

123  tons  of  riprap  stone  below  12  feet  depth,  at  $2.25 $276. 75 

74  tons  of  riprap  stone  above  12  feet  depth,  at  $3.25 240. 50 

517.25 

If  constructed  of  blocks  of  concrete  thrown  into  a  random  pile  simi- 
lar to  the  mole  of  Algiers,  the  cost  would  be  as  follows: 

Cost  perAinear  foot, 

102  tons  riprap  stone,  at  $2.25 $229. 50 

29  cubic  yards  concrete  in  blocks,  at  $7 203. 00 

432.50 

If  constructed  of  concrete  blocks  of  regular  shai)e,  laid  close  and 
bonded  together,  the  mass  being  founded  on  a  riprap  base,  as  shown 
on  the  accompanying  sheet,*  the  estimated  cost  would  be  as  follows: 

Coat  per  linear  foot. 

57  tons  riprap  stone,  at  $2.25 $128. 25 

11.1  cubic  yards  concrete  in  blocks,  at  $10 111.  00 

5.2  cubic  yards  concrete  en  masse,  at  $10 52. 00 

2.3  cubic  yards  concrete  in  bags,  at  $10 23. 00 

314.25 

*Not  repfiuted;  printed  in  House  Ex.  Doc.  No.  27,  Fii'ty -second  Congress,  tirst  session 
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There  are  numerous  mstauces  of  breakwaters  built  in  the  form  of  the 
latter  that  have  successfully  stood  the  attacks  of  waves  in  places  of 
greater  exposure  than  that  at  Lynuhaven  Bay,  hence  it  may  be  consid- 
ered x)erfectly  safe  to  adopt  that  form  of  construction. 

The  entire  estimated  cost  of  such  a  breakwater,  of  the  total  length 
of  4,600  feet,  as  shown  on  the  accompanying  map,  including  10  per  cent 
for  contingencies,  is  $1,555,538. 
I  would  recommend  the  latter  method  of  construction. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut  Colonely  Corps  of  Ufigitieers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  if.  8.  A. 


J  i6. 

ESTABLISHMENT  OP  HARBOR  LINES  IN  ANACOSTIA  RIVER  (EASTERN 
BRANCH  OF  THE  POTOMAC),  AT  WASHINGTON,  DISTRICT  OF  CO- 
LUMBIA.        V 

,    Washington,  D.  C,  February  I5j  1892. 
Sir:  The  Commissioners  of"  the  District  of  Columbia  have  read  with 
great  interest  the  report  of  Col.  P.  0.  Hains  of  a  preliminary  eitamina- 
tion  and  survey  of  the  Eastern  Branch  (Anacostia  River)  of  the  Poto- 
mac River. 

In  this  report  Col.  Hains  states  that  harbor  lines  should  be  estab- 
lished at  an  early  day  along  the  banks  of  this  stream  from  its  mouth 
to  Bennings  Bridge. 

The  Commissioners  are' continually  required  to  report  on  projects  for 
bridges  across  the  Eastern  Branch  and  for  other  matters  that  require 
the  harbor  lines  to  be  considered.  For  this  reason  they  respectfully 
request  that  these  harbor  lines  be  fixed  at  as  early  &  date  as  possible, 
and  hope  that  it  may  be  convenient  for  the  War  Department  to  take  up 
this  matter  very  soon. 
Very  respectfully, 

J.  W.  Douglass, 
President  Board  of  CommissionerSy  District  of  Columbia. 
Hon.  Steven  B.  Elkins, 

Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  17 ^  1892. 
Respectfully  returned  to  the  Secretary  of  War,  with  recommendation 
that  a  Board  of  Officers  of  the  Corps  of  Engineers,  to  consist  of  Col. 
William  P.  Craighill,  Lieut.  Col.  George  H.  Elliot,  and  Maj,  C.  E.  L.  B. 
Davis,  be  constituted,  to  consider  and  report  upon  the  subject  of  harbor 
lines  in  the  Anacostia  River,  Eastern  Branch  of  the  Potomac,  from  its 
mouth  to  Bennings  Bridge;  the  Board  to  meet  at  Washington,  D.  C, 
upon  the  call  of  the  senior  member,  and  its  expenses  to  be  paid  from 
appropriation  for  the  Eastern  Branch  of  the  Potomac  River — ^act  Sep- 
tember 19, 1890. 

Digitized  by  VjOOQ IC 


1080   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARAIY. 

With  the  sanction  of  the  Secretary  of  War  the  order  constituting 
the  Board  will  be  issued  from  this  office. 

Thos.  Lincoln  Casey, 
Bri{i.  Oen.j  Chief  of  EngineerB, 

[Tbird  iodonieiDeDt.] 

War  Department,  February  19, 1892. 
Approved  as  recommended  by  the  Chief  of  Engineers, 
By  order  of  the  Secretary  of  War: 

John  Tweedale, 

Chief  Clerk. 


report  of- board  op  engineers. 

United  States  Engineer  Office, 

Washington,  D.  C,  May  16,  1892. 
General:  The  Board  of  Engineers  constituted  by  Special  Orders 
No.  10,  Headquarters,  Corps  of  Engineers,  February  2%  1892,  has  the 
honor  to  submit  the  following  report  upon  the  subject  of  harbor  lines 
in  the  Anacostia  Eiver. 
The  'order  constituting  the  Board  is  as- follows : 

SPEriAL  Ordem  )  Headqcartkrs,  Corps  op  Engineers, 

vn  Vft  {  United  States  Army, 

^^'  ^"*  '  Washington,  D.  C,  Fehru4iry  BO,  189£. 

By  authorit5[  of  the  Secretary  of  War  a  Board  of  ofiicers  of  the  Corps  of  Engi- 
neers, to  consist  of  Col.  William  P.  Craighill,  Lieut.  Col.  George  H.  Elliot,  Maj. 
Charles  E.  L.  B.  Davis,  will  assemble  at  Washington,  D.  C,  on  the  call  of  the 
senior  member,  to  consider  and  report  upon  the  subject  of  harbor  lines  in  the  Ana- 
costia River  (Eastern  Branch  of  the  Potomac)  from  its  mouth  to  Bennings  Bridge. 
Upon  the  completion  of  the  duty  assigned  Col.  Craighill  will  return  to  his  sta- 
tion. 
The  journeys  reqniied  under  this  order  are  necessary  for  the  public  service. 
By  command  of  Brig.  Gen.  Casey : 

John  G.  D.  Knight, 
Captain,  Corps  of  Engineers, 

The  following  letter  addressed  to  the  honorable  the  Secretary  of  War 
by  the  president  of  the  Board  of  Commissioners  of  the  District  of  Colum- 
bia was  before  the  Board : 

Office  op  the  Engineer  Commissioner,  District  op  Columbia, 

Washington,  D,  C,  February  15,  1892, 
Hon.  Stephen  B.  Elkins, 

Secretarjf  of  War : 
Sir:  The  Commissioners  of  the  District  of  Columbia  have  read  with  great  interest 
the  report  of  Col.  P.  C.  Halns  of  a  preliminary  examination  and  survey  of  the  East- 
ern Branch  (Anacostia  River)  of  the  Potomac  River. 

In  this  report  Col.  Hains  states  that  harbor  lines  should  be  established  at  an 
early  day  along  the  banks  of  this  stream  from  its  mouth  to  Bennings  Bridge. 

The  Commissioners  are  continually  required  to  report  on  projects  for  bridges 
across  the  Eastern  Branch  and  for  other  matters  that  require  the  harbor  lines  to 
be  considered.  For  this  reason  they  respectfully  request  that  these  lines  be  ftxed 
at  as  early  a  date  as  possible,  and  hope  that  it  may  be  convenient  for  the  War  De- 
partment to  take  up  this  matter  very  soon. 
Very  respectfully, 

J.  W.  Douglass, 
Fresideni  Board  of  Commissioners,  D,  C. 
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The  first  in<»^^ting  of  the  Board  was  held  at  Wasliingtoii  on  IVIarch  8, 
1S92,  and  the  weather  beiiiff  unfavorable  for  an  examination  of  the 
Anaeostia  Eiver  i;he  Board  called  ni)on  the  District  Comniissionors  to 
learn  their  vicAvs  upon  the  subject  under  consideration,  the  Board  hav- 
ing been  appointed  in  response  to  the  letter  of  the  president  of  the 
Board  of  Commissioners,  quoted  above. 

Other  meetings  were  held  on  the  10th  and  16th  of  March,  and  on 
the  latter  date  a  preliminary  report  was  submitted  by  the  Board,  to 
•  which  attention  is  respectfully  invited.  In  this  preliminary  report  the 
Board  was  able  to  state  definitely  the  particular  point  desired  by  the 
District  Commissioners,  namely,  the  width  between  the  bulkhead  lines 
at  the  Navy- Yard  Bridge. 

The  attention  of  riparian  owners  was  called  by  a  notice  in  the  pub- 
lic press  to  the  fact  that  a  board  of  engineer  oificers  had  been  convened 
to  consider  and  report  upon  the  subject  of  harbor  lines  in  the  Anacostia 
Biver,  and  they  were  invited  to  submit  their  views  in  writing. 

A  letter  was  received  from  Mr.  Thomas  Blagden,  owner  of  Blagden's 
Wharf,  on  Georgia  avenue  between  Third  and  Fonrth  streets,  SE.,  mak- 
ing inquiries  as  to  the  location  of  the  harbor  lines  with  reference  to  his 
wharf.  He  was  informed  that  the  pro])osed  lines  would  pass  consid- 
erably in  front  of  the  wharf. 

This  was  the  only  communication  received  on  the  subject. 

It  was  found  that  in  order  to  describe  the  proposed  harbor  lines  ac- 
curately by  distances  and  courses  certain  points  must  be  determined 
in  addition  to  those  on  the  chart  The  necessary  field  work  was  prt)- 
tracted  not  only  on  account  of  unfavorable  weather,  but  also  because 
of  the  peculiarly  difficult  nature  of  the  shore  line,  necessitating  long 
detours  at  various  points. 

The  following  is  the  description  of  the  pierhead  and  bulkhead  lines 
which  the  Board  recommends  for  adoption.  These  lines  are  shown  on 
the  accompanying  tracing,  *  attached  to  and  forming  part  of  this  report. 

DESCRIPTION. 

Wharf  &r  pierhead  line  on  the  right  of  the  channel, — Commencing  at  a  point  on  the 
northerly  side  of  the  Junction  of  the  Washiu^ton  Channel  of  the  Potomac  River 
with  the  channel  of  the  Anacostia  River,  aaia  point  of  commencement  hearing  S. 
7^  18'  W.  andheing  827.3  feet  distant  from  a  stake t  on  the  southwest  corner  of  the 
United  States  arsenal  reservation,  said  stake  heing  marked  C  on  the  accompanying 
map,  and  running  thence  on  a  curve,  concave  to  the  channel  of  the  Anacostia  River, 
with  a  radius  of  §,300  feet  and  a  chord  hearing  N.  52"^  E.  and  1,180  feet  long  to  a  pile 
on  the  southwest  comer  of  the  wharf  at  the  southeast  corner  of  the  United  States 
arsenal  reservation,  said  pile  heing  marked  D  on  the  map ;  thence  on  a  curve,  con- 
cave to  the  said  chanuel,  with  a  radius  of  3,004  feet  and  a  chord  bearing  N.  69^  19' 
£.  and  734.1  feet  long;  thence  on  a  curve  convex  to  the  channel,  with  a  radius  of 
3,000  feet  and  a  chord  bearing  N.  71*^  52'  E.  and  467  feet  long  to  a  point  on  Buzzards 
Point  hearing  S.  87°  04'  W.  and  distant  159.1  feet  from  a  stake  marked  E  on  the 
map;  thence  on  a  curve  convex  to  the  channel,  with  a  radius  of  1,650  feet  and  a 
chord  bearing  N.  50°  40'  E.  and  950  feet  long;  thence  on  a  curve  convex  to  the  chan- 
nel, with  a  radius  of  4,400  feet  and  a  chord  bearing  N.  29°  42'  E.  and  650  feet  long ; 
thence  in  a  straight  line  N.  25^  28' E.  660  feet;  thence  on  a  curve  concave  to  the 
channel  with  a  radius  of  2,980  feet  and  a  chord  hearing  N.  37^  5'  E.'and  1,200  feet 
long:  thence  on  a  curve  concave  to  the  channel,  with  a  radius  of  2,050  feet  and  a 
chord  hearing  N.  80°  42'  E.  and  2,172.6  feet  long  to  a  point  hearing  S.  51°  24'  E.  and 
distant  109.5  feet  from  a  stake  on  the  SW.  corner  of  the  United  States  navy-yard 
reservation,  marked  K  on  the  map;  thence  S.  67°  18'  E.  1,000  feet  to  a  point  hearing 
8.  22^  42'  W.  and  distant  30  feet  m>m  a  stake  near  the  southeast  comer  of  the  United 

•Omitted. 

t  Tliis  stake  will  be  replaced  by  a  stone  monument  in  case  these  harbor  lines  are 
approved. ' 
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States  navv-yard  resorvation  and  marked  L  on  the  map,  the  last-montioned  line 
being  parallel  to  K  L ;  thence  on  a  curve  convex  to  the  channel,  with  a  radius  of 
1,014  feet  and  a  chord  bearing  8.  88^  51'  E.  and  744.6  feet  longy  thence  in  a  straight 
line  N.  69^  36'^.  153.3  feet  more  or  less  to  westerly  corner  of  tne  north  abntment  of 
the  navy-yard  bridge,  the  last-mentioned  line  being  at  right  angles  to  the  line  of 
said  bridge;  thence  N.  69°  36'  E.  400  feet;  thence  N.  53^  28' E.  1,600  feet;  thence  N. 
65"^  54'  E.  1,401.3  feet;  thence  about  N.  77^  03'  E.  686.2  feet  more  or  less  to  a  point 
on  the  center  line  of  the  Pennsylvania  Avenue  or  Eastern  Branch  Bridge  distant 
528  feet  from  the  center  of  the  circle  at  the  intersection  of  K  street  south  with  Sev- 
enteenth street  east. 

Bulkhead  line  on  right  of  channel, — Between  the  east  boundary  of  the  United  States 
arsenal  reservation  and  the  west  boundary  of  the  United  States  navy-yard  the 
bulkhead  line  shall  be  parallel  to  and  200  feet  inside  the  above-mentioned  wharf 
lines.  Between  the  east  boundary  of  the  navy-yard  and  the  west  line  of  Fourteenth 
street  east  the  bulkhead  line  shall  be  parallel  to  and  100  feet  inside  the  above  wharf 
lines* 

Bulkhead  line  on  left  side  of  channel. — Conunencin^  at  a  point  on  the  center  line  of 
the  Pennsylvania  Avenue  or  Eastern  Branch  Bridge,  distant  lf574  feet  from  the 
center  of  tne  circle  at  the  intersection  of  K  street  south  with  Seventeenth  street 
east,  and  running  thence  S.  77°  03'  W.  1,281.9  feet;  thence  S.  65"  54'  W.  1,236.2 feet; 
thence  S.  53<^  28'  W.  1,626.3  feet;  thence  S.  69<^  36'  W.  at  right  angles  to  the  line  of 
the  Navy-Tard  Bridge  about  513.4  feet  to  a  point  bearing  8.  20^  24'  E.  and  distant 
800  feet  from  the  westerly  comer  of  the  north  abutment  of  the  said  Navy- Yard 
Bridge ;  thence  S.  69°  36'  W.  659  feet ;  thence  on  a  curve  concave  to  the  channel  with 
a  radius  of  1,270  feet  and  a  chord  bearing  N.  88°  51'  W.  and  932.8  feet  long;  to  a 
point  bearing  S.  22°  42'  W.  and  distant  1,030  feet  from  a  stake  near  the  SE.  corner 
of  the  United  States  navy- yard  reservation  marked  L  on  the  map ;  thence  parallel  to 
line  L.  K.  on  said  map  N.  67^  18'  W,  1,000  feet;  thence  on  a  curve  convex  to  the 
channel  with  a  radius  of  1,060  feet  and  a  chord  bearing  S.  80°  42'  W.  and  1,112.8  feet 
long;  thence  on  a  curve  convex  to  the  channel  with  a  radius  of  1,980  feet  and  a  chord 
bearing  S.  37°  05'  W.  and  797.4  feet  long;  thence  in  a  straight  line  S.  25°  28'  W.  660 
feet;  thence  on  a  curve  concave  to  the  channel  with  a  radius  of  5,400  feet  and  a  chord 
bearing  S.  29°  42'  W.  and  797.7  feet  long;  thence  on  a  curve  concave  t<o  the  channel 
with  a  radius  of  2,650  feet  and  a  chord  bearing  S.  50°  40'  W  and  1,525.8  feet  long; 
thence  in  a  straight  line  S.  67°  24'  W.  700  feet ;  thence  on  a  curve  convex  to  the 
channel  with  a  radius  of  2,180  feet  and  a  chord  bearing  S.  41°  24'  W.  and  1,911.3  feet 
long;  thence  in  a  straight  line  8. 15°  24'  W.  1,905  feet  more  or  less  to  the  intersection 
of  this  line  with  high- water  mark  on  Giesboro  Point. 

Wharf  or  pierhead  line, — ^The  wharf  line  on  the  left  of  the  channel  between  tlie 
Pennsytvania  Avenue  Bridge  and  the  line  of  east  boundary  of  the  navy-yard  shall 
be  parallel  to  and  100  feet  outside  the  above-described  bulkhead  line.  Between  line 
of  the  east  boundai^  of  the  navy -yard  and  Giesboro  Point  the  wharf  line  shall  be 
parallel  to  and  200  feet  outside  the  above-described  bulkhead  line. 

The  order  convening  the  Board  directed  that  harbor  lines  be  consid- 
ered and  rei)orted  upon  from  the  mouth  of  the  Anacostia  River  to  Ben- 
nings  Bridge,  but  as  at  present  there  is  no  commerce,  except  that  of 
Band-8cows,  above  the  Pennsylvania  Avenue  Bridge,  and  can  be  none 
on  the  upper  river  until  draw  spans  are  inserted  in  this  bridge  and  also 
in  the  trestle  bridge  of  the  Baltimore  and  Potomac  Railroad,  the  Board 
has  thcmght  best  to  leave  the  subject  of  harbor  lines  above  the  Penn- 
sylvania Avenue  Bridge  for  future  consideration,  as  such  lines  can  be 
much  more  intelligently  considered  after  the  future  has  developed  the 
needs  of  this  particular  locality. 

('apt.  Fiebeger  in  his  letter  of  March  14,  1892,  attached  to  and  form- 
ing part  of  the  Board's  preliminary  report,  says : 

Between  Pennsylvania  Avenue  and  Bennings  Bridge  no  immediate  improvements 
are  contemplated,  and  the  establishment  of  these  lines  might  be  postponed  if  your 
Board  considers  it  advisable. 

Another  reason  for  this  postponement  is  that  a  project  has  been  re- 
ported ujjon  for  building  an  intei-cepting  sewer  to  cross  the  Anacostia 
River  by  a  siphon  and  to  discharge  into  the  Potomac  River  at  a  iK)int 
below  Alexandria.  This  project  involves  an  estimated  expenditure  of 
about  $4,000,000,  and  will  probably  be  carried  out  eventually.  In  the 
meantime,  about  one-half  of  the  sewage  of  the  city  of  Washington  is 
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discharged  through  the  James  Creek  Canal  into  the  Aiiacostia,  and 
this  will  be  continued  until  the  intercepting  sewer  is  built,  the  amount 
of  sewage  increasing  with  the  growth  of  the  city.  It  may  therefore  be 
a  question  for  future  consideration  whether  the  low-lying  flats  above 
the  trestle  bridge  should  not  be  preserved  for  a  flushing-basin  to  keep 
the  river  below  as  free  from  oft'ense  as  possible  until  the  new  sewer 
system  is  completed,  in  which  case  bulkhead  lines  would  be  very  difter- 
ently  located  from  those  intended  merely  to  conserve  the  interests  of 
navigation. 
All  of  which  is  respectfully  submitted. 

Wm.  p.  Ceaighill, 
Colonelj  Corps  of  Engineers, 
GEORaE  H.  Elliot, 
Lieut,  Colonel^  Corps  of  Engineers. 
Chas.  E.  L.  B.  Davis, 
Major ^  Corps  of  Engineers. 
Bri  J,  Oen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

[Pint  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Aemt, 
May  19j  1892. 
Respectfully  submitted  to  the  Secretarji  of  War. 
It  being  made  manifest  to  the  Secretary  of  War  that  the  establish- 
ment of  harbor  lines  is  essential  to  the  preservation  and  protection  of 
Anacostia  River  ^Eastern  Branch  of  the  Potomac)  a  Board  of  Engineers 
was  constituted  by  special  orders  from  Headquarters,  Corps  of  Engi- 
neers, to  consider  and  report  ui)on  this  subject,  and  the  report  of  the 
Board  recommends  for  approval  of  the  Secretary  of  War  the  harbor 
lines  described  in  the  within  report  and  delineated  upon  the  accom- 
panying tracing. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  Engineer 

[Second  indorsement.] 

War  Department,  May  21^  1892. 
The  harbor  lines  described  in  the  within  report  and  delineated  on  the 
accompanying  tracing  are  approved. 

S.  B.  Elkins, 
Secretary  of  War. 
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IMPEOVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTHEASTERN 
VIRGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  LTEVTENANT  EDWARD  BURR,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  of  Norfolk  and  its  appi*oach68, 

Virginia. 

2.  Approach  to  Norfolk  Harbor  and  the 

United  States  Navy-yard  at  Norfolk, 
Va. 

3.  Hampton  Creek  and  Bar,  Virginia. 

4.  Nansemond  River,  Virginia. 

5.  Cliickahpminy  River,  Virginia. 


6.  Appomattox  River,  Virginia. 

7.  Inland  water  route  from  Norfolk  Har- 

bor, Virginia,  to  Albermarle  Sound, 
North  Carolina,  through  Currituck 
Sound. 

8.  North  Landing  River,  Virginia  and 

North  Carolina. 


.     HARBOR  LINES. 

9.  Modification  of  harbor  lines  in  Sonth  Branch  of  Elizabeth  River  at  the  Navy-yard, 

Norfolk,  Va. 


United  States  Engineer  Office, 

Norfollc,  Va.y  Jxdij  5,  1893. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  of  river  and 
harbor  improvement  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Edw.  Burb, 
•  First  Lieutenant^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


K  z. 

IMPROVEMENT  OF  HARBOR  OF  NORFOLK   AND   ITS   APPROACHES,  VIR- 

GINIA. 

The  river  and  harbor  act  of  September  19, 1890,  contained  the  fol- 
lowing provisions: 

Improving  harbor  at  Norfolk  and  its  approaches,  Virginia;  continuing  iinprove- 
nient  $150,000,  $50,000  of  which  shaU  be  expended  in  improving  the  approach  to  the 
inner  harbor  and  the  United  States  navy-yard  at  Norfolk  by  increasing  anchorage  be- 
tween Lambsrt  Point  and  Fort  Norfolk* 
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Under  this  appropriation  a  contract  was  entered  into  March  13, 1891, 
with  the  National  Dredging  Company  of  Wihnington,  Del.,  to  remove 
about  1,200,000  cubic  yards  of  material,  at  10.7  cents  per  cubic  yard, 
the  contract  to  be  completed  before  May  31, 1892.  Work  was  con- 
menced  by  this  company  on  April  2, 1891,  and  completed  May  14, 1892. 

During  the  fiscal  year  ending  June  30, 1892,  the  contractors  exca- 
vated 991,704  cubic  yards  and  redeposited  it  to  the  east  of  Willoughby 
Spit,  Hampton  Roads,  the  length  of  tow  varying  from  5  to  15  miles. 
The  total  amount  removed  under  vthis  contract  was  1,264,726  cubic 
yards,  including  273,022  cubic  yards  removed  during  the  previous  fis- 
cal year. 

Of  the  amount  removed  during  the  year  233,766  cubic  yards  were 
from  the  bar  at  Sew  ells  Point,  increasing  the  width  of  the  channel  from 
350  feet  to  500  feet,  with  a  least  depth  of  25  feet  at  ordinary  low  water; 
•  279,114  cubic  yards  were  from  the  Eastern  Branch,  the  bar  at  the 
mouth  being  redredged  to  a  depth  not  less  than  22  feet,  and  a  part  of 
the  Berkley  Flats,  240  feet  wide  and  1,400  feet  long,  being  dredged  to 
a  depth  of  16  feet;  478,834  cubic  yards  were  from  the  anchorage  and 
channel  at  the  mouth  of  the  Western  Branch,  producing  32  acres  of  the 
proposed  anchorage,  and  making  more  available  17  acres  requiring  no 
dredging. 

After  completing  the  dredging  under  this  contract  examinations  were 
made  of  the  dredged  channels.  These  examinations  showed  that  the 
channels  at  Sewells  Point  and  in  the  Eastern  Branch  were  in  good  con- 
dition, and  that  the  channel  at  the  mouth  of  the  Western  Branch  had 
the  same  depth  on  it  as  in  1889. 

APPROPRIATIONS. 

August  14,1876 $35,000 

Juno  18,  1878 50,000 

March  3,1879 75,000 

June  14,  1880 50,000 

March  3, 1881 75,000 

August  2,  1882 75,000 

July  5, 1884 25,000 

August  5,1886 50,000 

August  11,1888 50,000 

September  19,  1890 150,000 

Money  statement. 

July  1,  1891,  balance  unexpended *$136,315.20 

June  30,  1892,  amount  expended  duiing  fiscal  year 130, 526. 90 

July  1,  1892,  balance  unexpended 5,788.30 

July  1,  1892,  outstanding  liabilities 45.75 

July  1,  1892,  balance  available 6, 742. 55 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 155, 742. 55 


'  Amount  (estimated)  required  for  completion  of  existing  project 307, 744. 56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 191,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

*  The  difference  in  thitt  amount  and  the  amount  stated  in  Annual  Report  for  1891, 
is  due  to  an  error  of  $30.84  in  that  report. 
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CusTOM-HousE,  Norfolk,  Va.,  May  14, 1892, 
Sir:  Inclosed  plea«e  find  statement  of  imports  and  exports  for  the  year  ending 
January  1,  1892. 

Very  respectfully,  ^ 

R.  G.  Banks, 

Collector, 
Lieut.  Edward  Burr,  U.  S.  A. 


Statement  of  impohrts  and  exports  for  year  ending  Januaty  1, 1892, 
IMPORTS. 


Articles. 

Quantity. 

Value. 

Kainit 

$20, 360 
10  825 

Oil       

Creosote i 

8,501 

Salt ^ 1 

6,024 
163 

Wine *. 1 

MiftC^fllanooiKf  .....,.-,r---  - -                  ' 

11, 517 



Total 

58.290 

1 

EXPORTS. 


Cotton 

Coal 

Corn 

Wheat 

Ryo 

OaU 

Flour. . .  V- 

Cotton-seed  meal  . 

Cattle 

Tol>acco 

Baric 

Oars 

Lumber 

Staves 

Phosphate  rock . . 

Apples 

Hiscellaneous  — 


— bales.. 

tons.. 

.bushels.. 

do.... 

do.-.. 

do.... 

..barrels.. 


Total  . 


— head . 
.pounds. 
....bags. 


153,214 
83,617 
i,  492, 024 
63,787 
210, 720 
100, 356 


1,228 
058, 515 

2, 933 
476, 320 


$11,835,596 

,,       476, 320 

48,125 

1, 590, 577 

57,884 

83, 597 

495,104 

7,837 

91, 010 

67,976 

3,000 

3,250 

332,054 

148, 671 

20,625 

2,945 

3.623 


IS,  269. 094 


Navigation, 


Direction. 


Vessels  cleared. 


Vessels  entered. 


Foreign 

Coastwise  .' 

Total 


Ko. 
499 


1,827 


2Vm«. 
672, 107 
1,286,521 


A'o. 

94 
1.582 


1,958,718 


Tom. 

116, 926 
2, 042, 257 


1, 676        2. 159, 183 
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LETIER  OV    MK.  NORM  AN  HKLL,  SLPKKINTKNDKXT  AND  8ECKETARY,  NORFOLK  AND 
PORTSMOUTH  COTTON  EXCHANGK. 

"Norfolk,  Va.,  June  14,  1892, 
Dear  Sir:  In  responAe  to  your  conrteons  request  herewith  please  find  statement 
of  the  receipts  and  shipments  of  cotton  at  tue  port  of  Norfolk  for  the  vear  ending 
December  31,  1891: 

Total  receipts  cotton  at  Norfolk,  twelve  months  ending  December  31, 1891..  626, 762 
Stock  on  hand  December  31,  1890 ,. 59,046 

Exported :  * 

Great  Britain,  France,  and  contuient 260, 134 

Coastwise  shipments,  overland  and  inland ^ 359, 965 

Total  shipments 620, 099 

Stock  on  hand  December  31,  1891 :....     65,709 

Total 685,808 

On  the  basis  of  494.24  pounds  to  the  bale,  which  is  the  average  weight  ^f  bales  ex- 
ported December  31,  1891,  the  total  shipments  amount  to  136,820  tond. 
I  remain,  dear  sir,  yours,  very  truly, 

Norman  Bkll, 
Superintendent  and  SSecreiary, 
Lieut.  Edward  Burr,  U.  S.  A. 


Statement  of  Pocahontas  coal  consigned  to    William   Lamh  4"  Co.,  agents   at  Lambert 

Point,  in  the  year  1891, 

Steamers : 

Bunkers 479 

Cargo  and  bunkers 34 

513 

Barkentine 1 

Ocean  tugs  and  barges 642 

Schooners 538 

Total  vessels 1. 694 

Foreign tons..        27,997 

Coastwise  . .'. do. . .  1, 196, 248 

Steamers do. . .      135, 112 

Ocean  tugs do. . .        18, 780 

Local do . . .        90, 606 

Total 1,468,743 

Tabular  statement  of  value  of  exports  and  imports  and  number  and  tonnage  of  vessels 
registered  at  the  port  of  Norfolk j  Va, 


_  ,.1  Foroiifn  vosHels. 

Tear  ending;  _    _ 

Jannary  L  |     E^t^.^^i. 


1883 
1H84. 
1HH5 
188(5 
18^7 
18M8 
1889, 
1800 
1891 
18«2 


I 


Cloarod. 


A-. 


75  I 


Tona. 
29.  572 
69, 421 
70,  m 
07,168 
73,896 
59.805 
64,975 
80,887 
83,341 
110, 920 


Ko. 
135 
156 
127 
159 
208 
212 
227 
288 
397 
409 


Tont. 
112,529 
110,450 
102, 821 
141,913 
207,428 
234,644 
256, 351 
335,021 
463, 216 
672, 197 


CooAtwise  veAHoU. 


Entered. 


Cleared. 


No. 

Ton9. 

No. 

1,314  1  1,248,461 

818 

1,257  '  1,0()3,920 

880 

1,330  1  1,078,484  J  1.450  | 

1,398 

1, 215,  398 

l,5->5 

1,432 

1,261,365 

1,719 

1,344 

L  360, 633 

1,474 

1,328 

1,286.573 

1, 402 

996 

1,265,470 

1,302 

1, 169  *  1, 140.  025 

i,r,o-i 

1,582  1  2,042,257 

1,827 

Tont. 
1, 099, 266 

996,062 
1,275,477 
1, 334,  557 
1,432,016 
1, 354, 620 
1,  290.  013 
1,230,189 
1,546,235 
1, 958, 718 


Exports. 


$18, 201, 759 
12.35L672 
14,  797, 046 
11.646,907 
14, 393, 337 
12,381,122 
13, 865, 586 
12, 828, 641 
15,096,634 
15,269,094 


Importn. 


$167. 157 

223. 676 

128, 372 

127, 391 

99,958 

99,584 

178,253 

166,958 

94,487 

58.290 
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Approximate  amount  of  freight  of  all  kinds  received  and  shipped  by  iva(€i\ 

ToilA. 

1888 '. 1,914,506 

1889 2,243,087 

1890 2,384,841 

1891 2,931,751 


K   2. 

IMPROVEMENT  OF  APPROACH  TO  NORFOLK  HARBOR  AND  THE  UNITED 
STATES  NAVY-YARD  AT  NORFOLK,  VIRGINIA. 

The  object  of  this  improvement  is  to  secure  a  chaunel  700  feet  wide 
aiid^S  feet  deep  at  ordinary  low  water  by  dredging  and  the  construc- 
tion of  a  dike. 

The  desired  channel  was  secured  in  July,  1889,  since  which  time  no 
dredging  has  been  done.  A  survey  made  in  May,  1891,  indicated  little, 
if  any,  shoaling  of  the  dredged  chaim^^l.  A  survey  of  May,  1892,  shows 
some  shoaling  on  the  east  side  of  the  channel.  That  this  shoaling  is 
due  to  natural  causes  is  doubtlul,  and  to  be  determined  by  later  exam- 
inations. 

It  is  not  pnibable  that  the  dike  will  be  necessary  for  the  mainte- 
nance of  the  channel,  and  the  money  estimated  for  it  could  be  more  ad- 
vantageously expended  in  removing  the  shoal  lying  in  front  of  and 
below  the  piers  at  Lambert  Point  on  the  east  side  of  the  channel. 

There  was  expended  on  this  improvement  during  the  year  ending 
June  30, 1 892,  $861.67,  which  was  applied  to  surveys,  office  expenses,  etc. 

For  commercial  statistics  see  report  on  improvement  of  harbor  of 
Norfolk  and  its  approaches : 

APPROPRIATIONS. 

July  5, 1884 $50,000 

August  5, 1886 137,500 

August  11, 1888 10,000 

Money  Mtatement 

July  1, 1891,  balance  unexpended $861.57 

June  dOj  1892,  amount  unexpended  during  fiscal  year 861. 57 

i  Amount  (estimated)  required  for  completion  of  existing  project 108,  OOO.  00 

<  Submitted  in  compliance  with  requirements  of  seotious  2  of  liver  and 
/     harbor  acts  of  1S66  and  1867. 


K3- 

IMPROVEMENT  OF  HAMPTON  CREEK  AND  BAR,  VIRGINIA. 

This  river  is  a  tidal  stream  which  empties  into  Hampton  Eoads  about 
2  miles  from  Fort  Monroe.  It  is  navigable  for  vessels  drawing  11  feet 
at  high  water  as  far  as  the  public  wharf,  Hampton,  about  1  mile  from  its 
month. 

Before  1879  the  channel  in  the  river  was  60  feet  wide  and  8  feet  deep 
KNG  92 69 
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at  low  water;  over  the  bar  the  depth  was  somewhat  less.  In  1879  and 
1880  the  Government  dredged  a  channel  150  feet  wide  and  9  feet  deep  as 
far  as  the  public  wharf.  In  1889  this  channel  was  examined  and  found 
in  good  condition;  it  was  therefore  recommended  that  the  channel  be 
widened  to  200  feet  in  the  creek,  and  from  200  to  300  feet  over  the  bar. 

The  necessary  appropriation  was  made  for  this  work  in  the  river  and 
harbor  act  of  September  19, 1890.  A  project  for  its  expenditure  was 
accordingly  submitted  to  the  Chief  of  Engineers  and  received  his  ap- 
proval. In  accordance  therewith  a  careful  survey  was  made  of  the 
river  and  proposals  invited  for  dredging.  On  March  20, 1891,  a  con- 
tract was  entered  into  with  the  Atlas  Dredging  Company,  to  do  the 
work  for  11  cents  per  qubic  yard.  This  contra<5t  was  to  be  begun  on  or 
before  January  1, 1892,  and  completed  in  4  months. 

Work  was  commenced  under  this  contract  in  December,  1891,  -and 
completed  in  February,  1892.  Eighty-four  thousand  three  hundred  and 
twenty-one  cubic  yards  were,  dredged  and  redcposi ted  east  of  WiUouffhby 
Spit  in  Hampton  Roads.  Through  the  bar  the  channel  was  incrlSused 
in  width  to  300  feet  and  in  the  creek  to  200  feet  in  width  for  a  distance 
of  about  2,400  feet,  and  to  160  feet  in  width  for  a  farther  distance  of 
about  1,200  feet,  or  to  the  head  of  navigation.  The  depth  obtained  was 
9  feet  at  ordinary  low  water. 

An  examination  made  since  completing  the  contract  shows  the  im- 
provement to  be  satisfactory. 

During  the  fiscal  year  ending  June  30, 1892,  $9,872.74  were  expended 
on  this  improvement  and  applied  to  payments  on  contract,  surveys  and 
office  expenses.    The  total  expenditures  to  that  date  have  been  $22,000. 

The  improvement  of  this  creek  receives  its  importance  from  the  fact 
that  along  its  banks  are  the  town  of  Hampton,  the  Hampton  Industrial 
School,  and  the  IN^ational  Soldiers'  Home.  Most  of  the  supplies  for  these 
places  are  received  by  water. 

A  daily  line  of  steamers  runs  between  Hampton  and  Norfolk,  and  a 
weekly  line  between  Hampton  and  Baltimore. 

A  very  full  report  of  the  commerce  of  Hampton  is  given  in  the  report 
of  Chief  of  Engineers  for  1889,  page  975,  since  which  time  there  has 
been  no  appreciable  change. 

APPROPRIATIONS. 

Juno  18. 1878 $10,000 

March  3, 1879 2,000 

September  19, 1890 10,000 

Money  statement, 

July  1,  1891,  balance  unexpended *  $9, 872. 74 

June  30,  1892,  amount  expended  duruig  fiscal  year 9, 872. 74 


K4. 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

The  object  of  this  improvement  is  briefly  to  secure  a  12-foot  low 
"water  channel  from  Suffolk  to  Hamilton  Koads. 


*  The  difference  in  this  amount  and  the  amount  statod  in  last  Annual  Report  an  the 
balance  unexpended  July  1. 1891,  iHdue  to  i^ror  of  $10.10  in  amount  oxpended  in  iiscal 
year  Juue  30,  1891,  which  should  have  been  $127.26  instead  of  $117.16. 
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The  river  and  harbor  act  of  September  19, 1890,  appropriated  $10,000, 
lor  this  work.  A  project  for  its  expenditure  was  submitted  to  the 
Chief  of  Engineers  and  approved.  In  accordance  therewith  proposals 
were  invited  for  dredging  and  on  April  4, 1891,  &  contract  was  entered 
into  with  the  Alabama  Dredging  and  Jetty  Company  of  Mobile,  Ala., 
to  do  the  work  for  20  cents  per  cubic  yard.  Work  on  this  contract  was  to 
have  been  completed  on  June  30, 1892,  but  on  that  date  the  work  had 
not  yet  been  commenced.  Upon  the  application  of  the  contractor  an 
extension  of  sixty  days  to  the  time  of  completion  of  contract  was 
granted  June  28, 1892. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30, 1892,  was  $41.50  and  applied  to  office  expenses. 

APPROPRIATIONS. 

March  8,1873 $16,000 

June  23,  1874 10,000 

Marcb  3,1875 6,000 

Augnst  14,  1876 6,000 

June  18,  1878 2,000 

August  11,1888 10,000 

September  19,  1890 10,000 

Mmiey  statement, 

July  1,  1891,  balance  unexpended * $11,415.67 

June  30, 18SK2,  amount  expended  during  fiscal  year 41. 50 

July  1,  1892,  balance  unexpended 11,374.17 

July  1,  1892,  amount  covered  by  uncompleted  contracts 9, 700. 00 

July  1, 1892,  l^alance  available 1,674.17 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 11, 674. 17 

{Amount  (estimated)  required  for  completion  of  existing  project 122, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uno  30,1894    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAI.  STATISTICS. 

The  shipments  on  this  river  are  principaUy  farm  products,  lumber,  etc.  Full 
statistics  could  not  be  gotten  for  the  year  1891,  although  an  effort  was  made  to  do 
so.  If  fuU  shipments  of  the  lumber  had  been  furnished  the  tonnage  would  have 
shown  an  increase  instead  of  a  decrease  for  1891. 

Approximate  amount  of  freight  of  all  hinds  reoeived  and  shipped  hy  toater. 

Tons. 

1888 109,900 

1889 217,738 

1890 117,836 

ISei 78,672 


K5. 

IMPROVEMENT  OP  CHICKAHOMINY  RIVER,  VIRGINIA. 

The  object  of  this  work  is  to  secure  a  channel  11  to  12  feet  deep  at 
high  water  from  Windsor  Shades,  the  head  of  navigation,  to  the  mouth 
of  the  river,  a  distance  of  25  miles. 
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In  January,  1891,  an  examination  was  made  of  all  the  work  hitherto 
done  with  a  view  to  determining  the  permanency  of  the  dredged  chan- 
nels and  the  portionf^of  the  river  in  most  need  of  improvement. 

Very  little  shoaling  was  found  to  have  taken  place  in  the  channels 
dredged  since  1878;  the  worst  shoals  are  those  near  Old  Fort,  which 
have  a  minimum  depth  of  9  to  10  feet  high  water  and  a  minimum  width 
of  40  to  50  feet. 

A  project  for  the  improvement  of  these  shoals  by  dredging,  under 
the  appropriation  of  September  19, 1800,  was  submitted  to  the  Chief 
of  Engineers  and  approved.  In  accordance  therewith  proposals  were 
invited  and  on  March  24, 1891,  a  contract  was  entered  into  with  Chester 
T.  Caler  to  do  the  work  for  15 J  cents  per  cnbic  yard. 

Work  under  this  contract  was  begun  and  completed  in  April,  1892, 
13,000  cubic  yards  of  material  being  removed  and  redeposited. 

The  channel  at  Binn  Bar  was  dredged  60  feet  in  width  for  a  lengtli  of 
1,000  feet.  At  Osborne  Bar  the  channel  width  was  increased  from  30 
feet  to  60  feet  for  a  length  of  570  feet.  At  Old  Fort  Bar  the  (channel 
was  dredged  80  feet  wide  for  a  length  of  550  feet  and  a  point  bel©w 
the  bar,  50  feet  by  150  feet,  was  removed.  At  Windsor  Shades  Bar  a 
channel  40  feet  wide  was  dredged,  1,400  feet  long. '  AU  dredging  was 
to  not  less  than  9  feet  at  ordinary  low  water. 

APPROPRIATIONS. 

June  13, 1878... 4^5,000 

March  3,  1879 1,000 

JnneU,  1880 2,000 

March  3,  1881 2,000 

August  2,  1882 5,000 

Augusts,  1886 4,000 

August  11,  1888 2,500 

Septembers,  1890 2,500 

Money  statement 

July  1, 1891,  balance  unexpended... *. $2,409.02 

June  30, 1S&2,  amount  expended  during  fiscal  year 2, 221. 71 

July  1,  1892,  balance  unexpended. 187.31 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal'  year  ending  June  30,  1893 5, 187. 31 


COMMERCIAL  STATISTICS. 


The  shipments  on  this  river  are  principally  farm  products,  lumber,  railroad  tics, 
etc.     During  the  year  1891,  these  were— 


Articles. 


Pine  wood cord». 

Lumber feet . 

Kailroad  ties number. 

Wheat bushela . 

Corn do... 

Mcrch.indiHO 


Qmintily.      Valae. 


60,000  I  $180,000 

8,000.000  300,000 

50.000  175.000 

6.000  5,000 

10, 000  6. 000 
100.000 
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Approximate  amount  of  freight  of  all  kinds  received  and  shipped  hy  water. 

Tons. 

1890 40,135 

1891 63,662 


K  6. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  improvement  of  this  river  was  continued  under  the  project  for 
the  exi)enditure  of  the  appropriation  of  $15,000  of  the  act  of  September 
19,  1890.  The  details  of  this  project  are  contained  in  the  Annual 
Report  of  June  30, 1891,  and  included  work  both  by  contract  and  by- 
hired  labor. 

Of  the  contract  work,  18  jetties  in  the  south  channel  were  completed 
by  July  4, 1891.  This  work  included  1,730  feet  of  wattle  work,  360  feet 
of  sheet  piling,  and  18  mats  weighted  with  gravel.  The  channel  width 
was  reduced  to  200  feet  for  a  length  of  3,600  feet.  The  remainder  of 
the  contract  work  was  completed  Septemoer  4, 1891,  and  included  892 
feet  of  brush  and  pile  dikes  in  Magazine  Bend,  and  at  the  lower  end  of 
Lieutenant  Run  Dike;  583  feet  of  Lieutenant  Run  Dike  was  backed  up 
with  brush  to  replace  rotten  sheet  piling. 

The  work  by  hired  labor  Included  building  a  dam  at  Steins  Cut, 
strengthening  the  closure  dike  at  head  of  Puddledock  Gut,  and  refill- 
ing with  brush  such  dikes  as  showed  settlement. 

The  Steins  Out  Dam  is  80  feet  long,  8  feet  high,  and  10  feet  wide  on 
top,  built  of  earth,  gravel,  and  brush. 

Behind  the  closure  dike  throughout  ite  entire  length  was  placed  a 
bank  of  gravel  and  brush,  raised  above  ordinary  freshet  height.  The 
length  of  this  bank  was  1,823  feet;  top  width  10  feet,  least  fill  4  feet, 
a»nd  greatest  fill  16  feet.  Seven  thousand,  eiglit  hundred  and  siity- 
seven  cubic  yards  of  gravel  were  used. 

Some  damage  was  done  to  the  new  work  by  winter  fresliets.  These 
freshets  also  caused  shoaling  on  these  bars  at  the  lower  end  of  Puddle- 
dock  Out  and  on  Magazine  Bend.  Authority  was  obtained  June  3, 
1892,  for  their  removal  by  hired  labor,  the  use  of  Government  plant, 
and  the  hire  of  the  dredge  belonging  to  the  city  of  Petersburg,  Va. 
Dredging  was  commenced  June  29, 1892,  and  is  now  in  progress. 

APPROPRIATIONS. 

March  3,  1871 $50,000 

June  10,  1872 40,000 

March  3, 1873 30,000 

June  23, 1874 30,000 

Miurch  3, 1875 : 30,000 

August  14,  1876 30,000 

June  18,  1878 30,000 

March  3, 1879 20,000 

June  14, 1880 20,000 

March  3, 1881 20,000 

August  2,  1882 35,00o 

July  5, 1884 25,000 

August  5,  1886 18,750 

August  11,  1888 15,000 

Septemher  19,  18'J0 15,000 
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Money  statement, 

July  1, 1891,  balance  unexpended *$11, 420. 46 

June  30, 1892,  amount  expended  during  fi8oal  year 7, 258. 09 

July  1, 18d2y  balanoe  unejcpended 4,162.37 

July  2, 1892,  outstanding  DabUitiea 231.70 

July  1, 1892,  balance  available 3,930.67 

Amount  appropriated  by  act  approved  J nly  13, 1892 15, 080. 00 

Amount  available  for  fisoal  year  ending  June  30, 1893 19,010.67 


COMMERCIAL  STATISTICS. 

[Furnished  by  Mr.  W.  E.  Morrison,  port  warden.] 

Statement  of  number  and  tonnage  of  vessel 8  and  value  of  freight  shipped  and  received 

at  Petersburg,  Va, 


Years  ending — 


July  1,  1881 
1882 
1883 
1884 
1885 
188fi 
1887 
1888 
1889 

Jan.  1,  1890 
1891 
1892 


No. 


645 
917 
980 


953 
836 
599 
596 
598 
621 
627 


Tonnage. 


85,967 
43.961 
46,070 
46,050 
40,660 
68.836 
63,160 
80.079 
27.981 
29.229 
85,219 
40,034 


Value  of  freights. 


Shipped.  Received.     Total. 


$74,724 
79,154 
181, 763 
196,458 
230,508 
192,053 
104,923 
143,673 
182,072 
184,596 
425,887 
813,317 


$412,642 
519,209 
569,876 
612, 472 
529,786 
474,250 
304,425 
372, 112 
270,031 
323,256 
280,254 
330,786 


$487, 366 
596,363 
751,6.39 
808,930 
760.294 
666,303 
409,348 
515, 786 
402, 103 
507,852 
706,141 
644,103 


Approximate  amount  of  freight  of  all  kinds  received  and  shipped  hy  water. 

Tons. 

1888 30,626 

1889 26,121 

1890 21,693 

1891 26^276 


K   7. 

IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 


This  route,  for  the  improvement  of  which  the  river  and  harbor  act  of 
September  19, 1890,  contained  an  item  of  $10,000,  is  composed  of  sev- 
eral waterways,  which  have  been  separately  under  improvement. 

The  Elizabeth  Eiver,  11.9  miles  long,  was  under  improvement  between 

*  The  difference  in  this  amount  and  the  amount  stated  in  Annual  Report  for  1891, 
unexpended  July  1, 1891,  is  due  to  an  error  of  45  cents  in  that  report  of  the  amount 
expended  June  30, 1891. 
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1873  and  1878.  At  a  cost  of  $40,180  a  channel  60  feet  wide  and  8  feet 
deep  at  low  water  was  secured.  , 

The  N"orth  Landing  River,  17  miles  long,  was  under  improvement  be- 
tween 1879  and  1887.  At  a  cost  of  $49,777.34  a  channel  80  feet  wide 
and  9  feet  deep  was  secured. 

Currituck  Sound,  Ooanjok  Bay,  and  ]S"orth  River  Bar,  13iJ  miles,  were 
under  improvement  between  1879  and  1890.  At  a  cost  of  1 141,656.16  a 
channel  80  feet  wide  and  9  feet  deep  was  secured  through  the  sound, 
and  a  channel  of  the  same  depth  40  feet  wide  through  the  bay  and  over 
the  bar. 

The  project  adopted  for  the  entire  route  is  a  channel  80  feet  wide  and 
9  feet  deep  at  low  water  to  correspoiid  to  that  already  secured  over 
nine-tenths  of  the  route. 

March  24, 1891,  a  contract  for  dredging  was  entered  into  with  Ches- 
ter T.  Caler  of  Norfolk,  Va.,  at  24f  cents  per  cubic  yard.  Work  was 
begun  under  this  contract  in  December,  1891,  and  completed  in  March, 
1892,  32,308  cubic  yards  being  removed. 

The  dredging  was  done  in  the  Elizabeth  River,  beginning  at  the  Al- 
bemarle and  Chesapeake  Canal  Lock  and  working  down  stream.  Nine 
shoals,  having  a  total  length  of  7,950  feet,  were  dredged  to  not  less 
than  9  feet  deep  for  a  channel  not  less  than  50  feet  wide.  Another 
shoal  600  feet  long  was  dredged  25  feet  wide  and  a  width  of  60  feet  was 
removed  from  a  x>oint  of  shoal.  _ 

APPROPRIATIONS. 

For  Soath  Branch,  Elizabeth  River,  Virginia: 

March  3,1873 $15,000 

June  23,  1874 10,000 

March  3,  1875 5,000 

AngnstU,  1876 5,000 

June  18, 1878 5,000 

For  North  Landing  Eiver,  Virginia  and  Xorth  Carolina: 

March  3,1879 25,000 

June  14, 1880 15,000 

March  3,1881 7,500 

August  2, 1882 8,000 

For  Currituck  Sound,  Coanjok  Bay,  and  North  Kiver  Bar,  North  Carolina: 

June  18, 1878 20,000 

March  3,  1879 25,000 

June  14, 1880 25,000 

March  3,  1881 30,000 

August  2,  1882 20,000 

July  5,  1884 5,000 

August  5,  1886 10,000 

August  11,  1888 7,500 

For  inland  water  route,  etc. : 

September  19,  1890 10,000 

Money  statement 

July  1, 1891,  balance  unexpended * $9,480.96 

June30, 1892,  amount  expended  during  fiscal  year 8,742.39 

July  1,  1892,  balance  unexpended 738.57 

Amount  appropriated  by  act  approved  July  13, 1892 9,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9, 738. 57 

{Amount  (estimated)  required  for  completion  of  existing  projoct 49, 677. 08 
Amount  that  can  be  profitably  expended  in  fiscal  year  eiiding  J  uue  30, 1894    25, 000. 00 
Submitted  in  compuance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.                                                                ^-^  j 
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COMMERCIAL  STATISTICS. 

[From  records  of  Alboniarle  and  Chroapeake  Canal  Company.] 

Xmiiher,  clasSf  avd  ionnage  of  vessels  pasting  ihrougli  the  inland  water  route  from  Norfolk 
Harbor  to  Albemarle  Sounds  North  Carolina. 


Year  ending— 


Steamers.  ^^?^° 


Barges.    Lighters.  |   Sloops. 


Rafto.    Tonnage. 


June  30, 188.5 

18S7 
18*-'8 
188i» 
Jan.  1, 1890 
1801 
180*2 


2,976 
3,271 
8,360 
8,862 
4,065 
4,160 
4«068 
4,061 


1,050 
1,082 
1,210 
1,362 
1,538 
1,608 
1,817 
1,304 


633 
649 
568 

361 

683 

878 

1,000 

1.150 


183 
55 
48 
44 

82 
67 
113 
62 


204 
178 
181 
265 
852 
446 
304 
328 


181 
244 
297 
378 
362 
835 
350 


_ 


336,737 
358,  lU 
.435,745 
445,237 
454,l»50 
455,442 
467,113 


Approximate  amount  of  all  kinds  of  freight  passing  through  this  route. 

Tons. 

1888 335,758 

1889 372,617 

1890 403,111 

1891 328,609 

Two  new  lines  of  steamers  between  Norfolk  and  North  Carolina  points  via  this 
route  were  established  during  the  year,  but  the  most  noticeable  change  has  been  in 
the  substitution  for  sailing  vessels  of  barges  with  larger  carrying  capacity. 


K8. 

IMPROVEMENT    OF    NORTH    LANDING    RIVER,    VIRGINIA   AND  NORTH 

CAROLINA. 

The  object  of  this  improvement  is  to  secure  a  channel  9  feet  deep  and 
80  feet  wide  from  IN^orth  Landing  Bridge  to  Ferraby  Island,  Currituck 
Sound. 

The  project  was  completed  June  30, 1884,  since  which  time  the  opera- 
tions have  consisted  in  removing  logs  abandoned  by  rafts.  These  were 
last  removed  in  December,  1889,  and  January,  1890,  since  which  time 
no  work  has  been  required. 

The  only  operations  contemplated  for  the  present  are  removal  of  ob- 
structions. The.balance  on  hand  will  suffice,  and  no  further  appropria- 
tion is  necessary. 

This  river  forms  part  of  the  inland  water  route  from  Norfolk  to  Al- 
bemarle Sound. 

For  map,  see  Annual  Eeport  of  the  Chief  of  Engineers  for  1889,  page 
962. 

For  commercial  statistics,  see  report  on  "  Inland  water  route,  etc.'' 

The  appropriations  for  this  river  have  been — 

March  3, 1879 $25,000 

June  14,  1880 15,000 

March  3, 1881 7,500 

Augusts,  1882 8,000 

Money  statetnent. 

July  1, 1891,  balance  unexpended $2,665.31 

July  1, 1892,  balance  unexpended 2,665.31 
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Kg. 

MODIFICATION  OF  HARBOR  LINES  IN  SOUTH  BRANCH  OF  ELIZABETH 
RIVER  AT  THE  NAVY-YARD,  NORFOLK,  VIRGINIA. 

OrviL  Engineer's  Office,  I^avy-Yabd, 

Norfolk^  Va.^  June  13, 1892. 
Sib:  I  respectfully  forward  herewith  a  tracing*  from  the  map  show- 
ing tlie  harbor  lines  as  fixed  by  a  board  of  officers  from  the  Corps  of 
Engineers,  and  approved  by  the  Secretary  of  War,t  showing  the  lines 
adjacent  to  the  navy-yard. 

Upon  examination  of  these  lines  it  will  be  seen  that  the  project  of  ex- 
tending the  quay  wall  south  of  the  entrance  to  the  Timbeor  Basin  can 
not  be  carried  out  as  originally  designed  unless  a  modification  of  the 
lines  may  be  had  at  this  point.  In  blue  is  shown  the  plans  as  fixed 
upoQy  and  this  plan  should  be  carried  out  in  order  that  a  wharf  with 
sufficient  frontage  may  be  had  between  the  corner  of  the  wall  at  the 
Timber  Basin  and  the  angle  where  direction  is  changed. 
Very  respectfully,  your  obedient  servant, 

u.  s.  G.  wmTB, 

Civil  Engineer  J  u.  8.  IT. 
Commodore  A.  W.  Weaver,  II.  S.  K, 

Commandant, 

Bespectfully  submitted  to  the  chief  of  Bureau  of  Yards  and  Docks. 

A.  W.  Weaver, 
Commodore^  Comma/ndanU 

Bureau  of  Yards  and  Docks,  Navy  Department, 

JuTie  15y  1892. 
!Resi>ectfully  referred  to  the  Secr.etary  of  the  Kavy,  with  request  that 
the  honorable  Secretary  of  War  may  be  asked  to  modify  the  harbor 
lines  as  fixed  by  a  board  of  U.  S.  Army  officers  from  the  Corps  of  En- 
gineers, and  approved  by  the  Secretary  of  War  May  9, 1890,  in  order  tOv 
meet  the  wants  of  the  United  States  navy-yard,  Norfolk,  as  set  forth 
in  the  accompanying  letter  and  plan  submitted  by  the  commandant  of 
the  yard. 

K  H.  Farquhar, 

Chief  of  Bureau. 

Kavt  Department,  June  21, 1892. 
Respectfully  referred  to  the  honorable  the  Secretary  of  War,  who  is 
requested  to  modify  the  harbor  lines  as  fixed  by  a  board  of  U.  ».  Army 
officers  from  the  Corps  of  Engineers,  and  approved  by  the  Secretary  of 
War  May  9, 1890,  in  order  to  meet  the  wants  of  the  United  States  navy- 
yard,  Norfolk,  as  set  forth  in  the  accompanying  letter  and  plan  sub- 
mitted by  the  commandant  of  the  yard,  and  as  recommended  by  the 
Bureau  of  Yards  and  Docks. 

James  R.  Soley. 
Acting  Secretary  of  the  Na/oy. 

•Omitted. 

tBee  Annual  Report,  Chief  of  Engineers,  1890,  page  1032. 
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[Fourth  indorsement.] 

Office  Chief  op  Engineers, 

U.  S.  Army, 
June  27^  1892. 
Eespectfully  returned  to  the  Secretary  of  War. 
The  Navy  Department  requests  modification  of  established  harbor 
lines  in  South  Branch  of  Elizabeth  River  at  the  Norfolk  navy-yard. 

The  modification  proposed  is  shown  in  blue  on  the  accompanying 
tracing,  and  is  recommended  for  approval. 

Thos.  Lincoln  Casey, 
Brigadier- General^  Chief  of  Engineers. 

pnfth  indorsementb] 

War  Department,  June  30^  1892. 

The  modification  of  the  harbor  lines  as  delineated  on  the  inclosed 
tracing  is  approved. 

The  honorable  the  Secretary  of  the  N"avy  has  been  advised  of  this 
action. 

J.  M.  SCHOFIELD, 

Major- Oeneraly  Acting  Secretary  of  War. 
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APPENDIX  L. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  VIRGINIA,  NORTH 
CAROLINA,  AND  SOUTH  CAROLINA. 


REPORT  OF  MAJOR  W.  8,  STANTON,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Staunton  River,  Virginia. 

2.  Roanoke  River,  North  Carolina. 

3.  Pasauotank  River,  North  Carolina. 

4.  Macteys  Creek,  North  Carolina. 

5.  Ocracoke  Inlet,  North  Carolina. 

6.  Fishing  Creek,  North  Carolina. 

7.  Pamlico  and  Tar  River,  North  Caro- 

lina. 

8.  Contentnia  Creek,  North  Carolina. 

9.  Trent  River,  North  Carolina. 

10.  Neuse  River,  North  Carolina. 

11.  Inland    waterway     between    New- 

born and  Beaufort,  North  Carolina. 

12.  Harbor  at  Beaufort,  North  Carolina. 

13.  Inland  waterway  between  Beaufort 

Harbor  and  New  River,  North  Caro- 
lina. 

14.  Waterway  between  New  River  and 

^wansboro,  North  Carolina. 


15.  New  River,  North  Carolina. 

16.  North  East  (Cape  Fear)  Rivor,  North 

Carolina. 

17.  Black  River,  North  Carolina. 

18.  Cape  Fear    River,  North  Carolina, 
above  Wilmington. 

Cape  Fear  River,  North  Carolina,  at 
and  below  Wilmington. 

Lock  woods  Folly  River,  North  Caro- 
lina. 

Yadkin  River,  North  Carolina. 

Harbor  at  Georgetown,  South  Caro- 
lina. 

23.  Winyaw  Bay,  South  Carolina. 

24.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Wilmington^  N.  C,  July  9,  1892. 
General:  I  have  the  honor  to  transmit  herewith  Annual  Reports  for 
the  tiscal  year  ending  June  30, 1892,  upon  the  works  of  river  and  harbor 
improvement  under  my  charge  during  the  last  six  months  of  that  year. 
Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  8.  A. 


L  X. 

improvement  of  STAUNTON  RIVER,  VIRGINIA. 

The  improvement  has  been  restricted  to  two  sections,  where  it  was 
most  feasible,  separated  by  an  interval  of  20^  miles,  and  aggregating 
65  miles  in  length. 

Digitized  by  VjiHS^i'lC 


1100       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

LOWER  SECTION.. 

The  lower  section  be|]^iiis  at  Randolph,  24  miles  above  the  confluence 
with  the  Dan  (forming  the  Boanoke),  and  extends  up  31^  miles  to  Brook 
Neal.  "  It  is  from  260  to  600  feet  wide,  with  banks  12  to  22  feet  high, 
and  subject  to  freshets  of  from  30  to  43  feet  height." 

Its  improvement  was  commenced  in  1879.  It  then  had  "  an  average 
slope  of  1.2  feet  per  mile,  and  a  general  channel  depth  of  4  to  6  feet  at 
low  water  except  at  about  18  rock  ledges  or  shoals  where  it  was  only 
about  1  to  2  feet  at  low  water,"  and  it  "  was  then  navigated  by  bateaux 
at  all  times  and  at  mean  winter  water  by  one  steamer  of  14  inches 
draft." 

The  project  of  1879,  continued  without  modification,  proposed  to 
secure  a  bateaux  channel-way  35  feet  wide,  2  feet  deep  at  low  water, 
and  of  not  over  10  feet  slope  per  mile  for  the  31J  miles  from  Eandolph 
to  Brook  Neal. 

When  work  ceased,  under  charge  of  Mr.  S.  T.  Abert,  United  States 
agent,  October  18, 1889,  the  proposed  navigation  had  been  obtained  for 
29^  miles  of  its  middle  portion,  and  the  section  of  31^  miles  from  Ran- 
dolph to  Brook  Neal  had  a  fairly  cleared  channel  for  steamers  of  2  feet 
draft  and  about  25  tons  burden. 

The  whole  amount  expended  separately  for  the  improvement  of  this 
section  is  $37,500. 

UPPER  SECTION. 

The  upper  section  begins  at  the  Virginia  Midland  Railroad  bridge, 
76  miles  above  the  confluence  with  the  Dan,  and  extends  up  23J  miles 
to  Pig  River.  <'  It  is  about  150  to  300  feet  wide  and  subject  to  freshets 
of  from  20  to  30  feet  height." 

Its  improvement  was  commenced  in  1883.  It  then  had  "  an  average 
slope  of  4.3  feet  per  mile  and  a  general  channel  depth  of  over  2  feet  at  ordi- 
nary stages  of  water,  except  at  about  30  rock  shoals  where  it  was  only 
0.4  feet,"  and  it  "  was  then  navigated  by  8  bateaux  of  20  inches  draft, 
each  about  12  tons." 

The  project  of  1883,  as  modified  in  1884  and  1887,  proposed  to  secure 
"  a  bateaux  channel- way  of  14  feet  breadth  and  1^  feet  depth  at  low 
water  "  over  the  entire  section. 

When  work  ceased,  under  charge  of  Mr.  S.  T.  Abert,  United  States 
agent,  September  18, 1888,  the  proposed  navigation  had  been  obtained 
for  18J  miles  above  the  Virginia  Midland  Railroad  bridge,  making  navi- 
gation for  pole  boats  fairly  good  over  the  entire  section  up  to  Pig  River. 

The  whole  amount  expended  sei>arately  for  the  improvement  of  this 
section  is  $7,000. 

No  work  has  been  done  upon  the  improvement  of  either  section  since 
the  dates  above  given. 

The  following  letter  by  Capt.  Bixby,  Corps  of  Engineers,  at  its 
date  in  charge  of  the  improvement,  gives  the  condition  of  both  sections, 
and,  with  its  indorsements,  explains  the  present  status  of  their  im- 
provement. 

Unttbd  States  Engineer  Office, 

Wilmington,  N,  C,  October  SI,  1891. 
Gkitebal:  The  improTement  of  the  Staunton  Riyer,  Virginia,  was  placed  in  my 
handB  on  the  14th  of  November,  1890.  Abont  that  time  an  appropriation  of  $8,000  be- 
came available  for  use  on  this  work,  this  amount  having  been  appropriated  by  the 
act  of  Congress  of  19th  September,  1890.  High  water  Irom  that  time  onward  pre- 
vented any  work,  or  even  examination  of  pfwt  work  up  to  the  present  month. 
In  my  annual  report  for  the  tiscal  year  ending  June  30,  1891,  I  stated  that  "the 
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eballow  draft,  rocky  bottom,  steep  slope  at  ledges,  variable  stage  of  water,  and  tUe 
existence  now  of  two  railroads  near  the  main  «hippin<j  portions  of  the  river  basin, 
rendered  quite  doubtful  the  advantage  and  economy  ot  rarthor  improvement  of  the 
navigation  of  this  stream  at  the  present  time,  and  I  recommend  that  no  further  ap- 
propriations be  made  until  after  special  examination  of  the  results  of  past  work  and 
the  cost  and  prospective  benefits  of  future  work/'  I  have  now  just  returned  from 
examinations  of  tne  entire  length  of  the  portion  of  the  river  under  improvement, 
this  examination  having  been  made  by  myself  in  person  in.  a  small  skiff,  at  ^ 
stage  of  about  1  foot  only  above  dead  low  water,  this  being  the  lowest  stage  of  the 
present  year  and  a  sta^e  well  allowing  a  careful  examination  of  the  present  status 
of  the  navigation  facilities  oi  this  river.  As  a  result  of  this  examination  I  have  now 
to  recommend  that  the  further  improvement  of  this  stream  be  stopped,  that  the  funds 
now  in  hand  be  returned  to  the  Treasury,  and  that  no  further  funds  be  made  avail- 
able for  this  purpose  at  present. 

The  reasons  for  this  recommendation  will  be  evident  from  the  following  brief 
statements.  The  present  improvement  of  this  river  extends  over  two  sections — an 
ni)per  one  from  Pig  River  down  to  Staunton  River  Station  on  the  Virginia  Mid- 
Midland  Bailroad,  and  a  lower  section  from  Brook  Neal  down  to  Randolph  Station, 
on  the  Richmond  and  Danville  Railroad.  (Maps  of  these  sections  are  shown  on 
pages  836  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1888  and  786  of  the  Re- 
port for  1880,  and  the  history  of  their  original  condition  and  of  past  operations 
thereon  is  briefly  stated  in  my  last  annual  report  on  this  river,  now  printing.) 

The  upper  section  of  the  river,  by  its  shallow  draft,  rocky  bottom,  and  steep  slope, 
is  impracticable  for  freight  steamboats  unless  dammed  and  locked  every  few  miles 
through  its  entire  length,  but  it  may-be  used  by  the  pole  boats  or  bateaux  for  which 
the  present  approved  improvement  was  planned.  The  $7,000  already  spent  on  this 
section  of  the  river  has  opened  a  fairly  good  navigation  for  such  pole  boats  all  the 
way  up  io  Pig  River,  at  least  good  enough  to  be  used  advantageously  by  such  boat<s 
if  water  transportation  were  in  demand.  When  this  improvement  was  started  there 
were  mines  near  Pig  River  and  at  Seesville  (16  miles  below)  which  were  seeking 
water  transportion  for  their  output. 

To-day  the  neighboring  railroad  has  extended  a  branch  up  to  the  mines  near  Pig 
Biver,  and  the  water  transportation  is  no  longer  in  demand  for  the  Pig  River  output, 
nor  for  any  other  freights  on  the  16  miles  down  to  Seesville.  At  Seesville,  however, 
two  mines  have  been  for  some  time  in  operation  and  two  more  are  opening,  and  their 
product  (about  $8,000  per  year  at  present,  perhaps  $16,0(X)  by  next  year)  goes  down 
the  river  by  pole  boats  7  miles  to  the  Staunton  River  Station  on  the  Virginia  Mid- 
land Railroaa.  The  pole-boat  channel  of  these  7  miles  is  in  fairly  good  condition 
and  the  two  pole  boats  now  there  can  easily  make  a  round  trip  each  day  and  carry 
all  the  freight  now  offered  to  them.  While  the  channel  might  be  made  a  little  bet- 
ter in -one  or  two  places,  still  the  boat«  have  not  been  prevented  from  running  even 
at  low  water  during  the  past  two  years.  As  there  is  no  general  commerce  at  all  on 
this  upper  section  of  river  from  Fig  River  to  the  Virginia  Midland  Railroad,  as  all 
work  of  improvement  by  the  United  States  is  for  the  benefit  merely  of  one  or  two 
corporations,  and  as  the  cbannelway  is  already  equal  to  the  commerce  of  the  next 
several  years,  I  am  of  the  opinion  that  it  is  no  longer  advantageous  and  economical 
to  the  United  States  to  spend  any  more  money  on  tuis  upper  section  of  the  river  and 
that  it  is  therefore  not  worthy  of  further  improvement  at  present. 

The  lower  section  of  the  river  from  Brook  Neal  down  to  Randolph  Station,  on  the 
Richmond* and  Danville  fiailroad,  by  its  shallow  draft,  rocky  bottom,  and  occa- 
sional rock  ledges,  is  not  practicable  for  navigation  by  freight  steamboats  of  any 
great  size,  unless  it  were  dammed  and  locked  at  three  or  four  places,  at  an  expense 
mr  beyond  the  present  demands  of  its  commerce ;  but  its  gentle  slope  allows  of  its 
being  utilised  for  navigation  by  small  stem- wheel  freight  steamboats,  say  50  feet 
long,  10  feet  wide,  and  of  2  feet  draft  or  25  tons  burden.  The  $37,000  already  spent 
upon  this  section  of  the  river  has  opened  a  fairly  good  navigation  for  such  steamers 
au  the  way  from  Brook  Neal  to  Randolph,  at  least  good  enough  to  be  used  advan- 
tageously by  such  steamers  if  water  transportation  were  in  good  demand.  When 
this  improvement  was  started  there  were  large  valuable  plantations  all  along  the 
river  and  no  way  of  sending  their  goods  to  the  nearest  railroad  except  by  the  river 
or  by  a  very  long  haul  overland.  To-day  a  new  railroad,  the  Lynchburg  and  Dur- 
ham, crosses  the  river  2  miles  below  Brook  Neal  and  runs  within  about  a  mile  of  the 
river  for  4  miles  farther  downstream  to  Clarkton  Station.  This  renders  unnecessary 
any  further  improvement  of  the  river  above  Clarkton.  The  25  miles  from  Clarkton 
down  to  Randolph  are  therefore  the  only  portion  of  this  lower  section  whose  navi- 
gation is  worth  considering  at  present.  While  the  channel  might  be  made  a  little 
better  than  at  present,  still  the  present  steamer  has  been  in  use  for  about  a  year,  and  h  as 
not  been  prevented  from  running  a  round  trip  over  the  river  any  day,  even  at  low 
water,  when  freight  was  offered  to  it.  But  the  freights  have  not  kept  this  single  25- 
ton  boat  busy  more  than  half  tlio  time.  Moreover,  this  section  of  the  river  is  now  in 
splendid  condition  for  pole-boat  use,  and  this  steamer  and  a  few  pole  bouts  can  easily 
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carry  all  the  commerce  in  Bigbt  and  all  the  probable  prospective  commerce  for  many 
years  to  come.  The  total  freights  carried  oy  the  present  boat  during  1890  (a  bad 
year  on  account  of  freshets)  was  only  about  800  tons  ($31,000),  and  that  of  the  pres- 
ent Tear  (a  good  crop  year)  is  estimated  at  less  than  twice  that  amount.  As  further 
work  on  this  river  will  be  very  expensive  in  proportion  to  the  results  to  be  gained 
thereby,  and  as  the  present  channel  way  is  already  equal  to  the  commerce  of  the  next 
several  vears,  I  am  of  the  opinion  that  it  is  no  longer  advantageous  and  economical 
to  the  United  States  to  spend  any  more  money  on  this  lower  section  of  the  river,  and 
that  it  is  therefore  not  worthy  of  further  improvement  at  present. 

Ab  these  two  sections  of  the  Staunton  River,  Virginia,  are  the  only  sections  of  the 
liver  for  which  appropriations  have  been  made  by  Congress,  and  as  neither  of  them 
is,  in  my  opinion,  worthy  of  farther  improvement  at  present,  I  have  to  recommend 
as  above  that  the  further  improvement  of  this  river  be  stopi>ed;  that  the  plant  and 
other  property  belonging  thereto  be  sold;  that  the  proceeds,  together  with  the  other 
available  funds^  be  covered  into  the  Treasury,  and  that  no  fiurther  funds  be  made 
available  for  this  work  at  present. 

Very  respectfally,  your  obedient  servant, 

W.   H.   BlXBY, 

Captain,  Corps  of  JCngineers. 
Brig.  Oen.  Thomas  L.  Casey, 

Ckirf  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
November  6,  1891. 
Respectfully  referred  to  Col.  W.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer, 
Southeast  Division,  for  remark. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
Majory  CorpB  of  EngineerB. 

[Second  indorsement.] 

U.  S.  Engineer  Office, 

9  Pleasant  Street, 
Baltimore,  Md.,  November  9,  1891, 
RespectAiUy  returned  to  the  Chief  of  Engineers,  U.  S.  A.  I  went  over  the  Staun- 
ton River  with  Mr.  Abort  shortly  before  his  relief  from  duty  as  United  States  agent. 
In  an  indorsement  on  a  communication  of  June  2, 1890,  from  Mr.  Abert  to  the  Chief  of 
Engineers,  I  stated  "This  is  one  of  the  rivers  of  which, in  my  opinion,  the  improve- 
ment should  not  be  continued  by  the  United  States." 

I  am  still  of  the  same  opinion  and  therefore  agree  fully  with  Capt.  Bixby  in  his 
recommendations,  except  that  it  may  be  expedient  to  refrain  from  a  sale  of  the  plant 
until  Congress  has  had  the  opportunity  to  further  consider  the  subject  of  the  im- 
provement. 

W.  P.  Craighill, 
Colonel,  Corps  of  Engineer$, 

(Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Arbtt, 
November  10,  1891, 
Respectfully  returned  to  Capt.  Bixby. 
The  views  of  the  Division  Engineer  are  approved. 
To  be  noted  and  returned  to  this  office. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

The  disposition  to  be  made  of  the  plant,  valued  at  $650,  awaits  the 
action  of  Congress  on  the  foregoing  recommendations. 

Amount  expended  separately  on  lower  section $37, 314. 53 

Amount  expended  separately  on  upper  section 7,.000. 00 

Amount  expended  since  the  consolidation  of  the  accounts  on  both  sec- 
tions    385.47 

Total  expended  upon  the  improvement  to  June  30,  1892 44, 700. 00 
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Money  statement. 

July  1, 189Lbalance  unexpended $7, 981. 74 

June  30,  IS^^iamottnt  expended  during  fiscal  y<';ir 147. 00 

July  1, 1892,  balance  unexpended 7, 834. 74 

July  1, 1892,  outstanding  liabilities 34. 74 

July  1, 1892,  balance  available • 7,800.00 

[  Amount  (estimated)  required  for  completion  of  existing  project 50, 200. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  eudiuK  June  30, 1894  (  *) 

(Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 


Staunton  Biver,  Virginia. 
APPKOPRIATED. 


Date. 


Amount. 


Aggregate. 


March  3,  1879 

Jane  4, 1880 

March  3,  1881 

AagnHt2.1882.... 

July  5. 1884 

AagU8t5,1886 

AugtiBt  11. 1888  ... 
September  19, 1890 


^,000 
7,500 
5,000 
7,000 
5,000 

10,000 
5,000 
8,000 


$5,000 
12,500 
17,600 
24,500 
29,600 
39,500 
44,500 
52,500 


EXPENDED. 


Fincal  year  ending  Jane  30 — 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1880.. 
1890. 
1891. 


During 
year. 


$8,897.02 
4, 836. 75 
8, 727. 66 
1, 998. 14 
4, 648. 47 
2, 949. 94 
1,830.59 
3,924.27 
6,071.60 
8, 349. 14 
2,280  35 
238.47 


A^ggreghte, 


$3,897.62 
8,534.37 
17, 262. 03 
19, 260. 17 
28,908.64 
26, 858. 58 
28, 689. 17 
32, 613. 44 
38,685.04 
42,034.18 
44,314.53 
44,553.00 


L2. 


IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 

The  Eoanoke  is  formed  by  the  Staunton  and  Dan,  which  rise  in  the 
Blue  Eidge. 

From  their  confluence  to  its  mouth  at  Albemarle  Sound  its  length  is 
198  mUes. 

Formed  in  the  easterly  part  of  the  middle  undulating  belt  of  North 
Carolina,  its  course,  from  the  head  of  navigation  at  Weldon,  lies  south- 
easterly across  the  low  and  level  expanse  of  pine  forests,  intersected 

*  A  rocommendation  that  work  be  discontinued  under  project  was  approved  by 
the  Chief  of  Engineers  November  10,  1891. 
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by  cypress  morasses,  that  embraces  about  3,000,000  acres  of  the  easterly 
part  of  the  State. 

It  is  nontidal,  Albemarle  Sound  being  a  body  of  fresh  water  with 
no  lunar  tides.  The  surface  of  the  sound,  however,  at  the  river  mouth 
is  raised  and  lowered  respectively  by  protracted  northeasterly  and 
southwesterly  winds  which  cause  extreme  fluctuations  of  about  2  feet. 

Freshets  in  the  river  ar^  frequent  and  sudden,  causing  an  extreme 
recorded  rise  of  50  feet  at  Weldon,  26  feet  at  Norfleets  Ferry,  and 
about  6  feet  at  Jamesville. 

From  Weldon  down  111  miles  to  Jamesville  it  overflows  its  banks 
and  submerges  large  areas  of  bottom  lands,  which,  before  the  war, 
from  Halifax  down  63  miles  to  Hamilton  were  protected  by  levees  now 
much  out  of  repair. 

From  its  mouth  18  miles  to  Jamesville  its  width  is  from  one-third  to 
one-half  mile,  its  depth  at  low  water  not  less  than  27  feet,  it-s  bed 
mnddy,  and  its  current  sluggish.  From  Jamesville  up  49  miles  to  In- 
dian jftighland  Bar  its  width  is  300  to  350  feet,  its  depth  not  less  than 
15  feet,  its  bed  in  the  channel  of  coarse  sand,  and  its  current  at  h)w 
water  1^  to  2  miles  per  hour.  From  Indian  Highland  Bar  up  51  miles 
to^  Halifax  its  width  is  from  350  to  450  feet,  its  bed  in  the  channel  of 
coarse  sand  with  numerous  sand  bars  and  three  of  coarse  gravel -and 
bowlders,  namely,  Indian  Highland  Bar  and  Big  and  Little  Kocky 
Bars  immediately  above  and  below  Korfleets  Ferry,  its  depth  at  low 
water  being  about  10  feet  in  the  pools  and  2^  feet  on  the  bars,  and  its 
current  at  low  water  from  1  to  1 J  miles  per  hour. 

At  Halifax  the  first  bar  of  rock  is  met,  extending  from  the  right  and 
concave  bank  about  halfway  across  the  river,  thence  9  miles  to  the  old 
railroad  pier,  1  mile  below  Weldon,  the  bed  of  the  chaimel  is  of  sand, 
its  width  400  to  500  feet,  its  depth  at  low  water  3  to  5  feet,  and  its  cur- 
rent about  1  mile  per  hour.  From  the  bridge  piers  1  mile  to  the  rapids 
and  head  of  navigation  at  Weldon  its  bed  is  of  rock  and  its  depth  at 
low  water  2^  to  3  feet. 

Its  banks,  about  60  feet  in  height  at  Weldon,  descend  to  about  10 
feet  at  Jamesville,  whence  to  its  mouth  the  river  flows  through  a 
cypress  swamp.  The  banks,  not  only  con<*ave  but  straight,  for  stretches 
of  several  hundred  yards  often  cave  badly  after  freshets,  precipitating 
standing  trees  into  the  river  and  entailing  perpetual  repetition  of  clear- 
ing the  river  of  sna^. 

When  the  United  States  commenced  the  improvement  of  the  river  in 
1872  its  navigation  by  vessels  of  10  feet  draft,  as  great  as  can  be  car- 
ried through  the  Albemarle  Sound,  was  embarrassed  by  the  wreck  of  the 
gunboat  Southfieldj  sunk  by  the  ram  Albemarle,  G  miles  above  the  mouth, 
by  three  rows  of  piles  extending  across  the  river  at  Tallow  Island,  3 
miles  higher,  and  by  a  row  of  schooners  filled  with  stones  and  scuttled 
at  Broad  Creek,  13  miles  above  the  mouth.  These,  with  like  obstruc- 
tions at  other  points,  which  did  not  in  1872  interfere  with  navigation, 
were  all  placed  in  the  channel  during  the  war. 

Below  Indian  Highland  Bar  the  channel  was  also  somewhat  ob- 
structed by  leaning  trees  and  by  snags  for  vessels  drawing  10  feet,  be- 
low which  depth  masses  of  snags,  logs,  and  stumps  were  lodged  in  its 
pools.  From  Indian  Highland  Bar  62  miles  up  to  Weldon  the  least 
channel  depth  on  the  bars  was  about  6  feet  during  eight  months  annu- 
ally, but  was  reduced  to  2  feet  during  the  annual  season  of  extreme  low 
water,  and  the  whole  62  miles  of  the  river  were  badly  obstructed  by 
snags,  logs,  and  stamps  and  leaning  and  overhanging  trees. 

With  appropriations  made  annually  from  1871  to  1874,  both  inclusive, 
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and  in  1882, 1884, 1886, 1888,  and  1890,  aggregating  $138,000,  the  im- 
provement of  the  river  has  been  in  progress  under  the  project  of  1872 
to  secure  at  all  seasons  of  the  year  an  unobstructed  channel  with  a 
least  width  of  50  feet  from  the  mouth,  129  miles,  to  Weldon, with  a  depth 
of  at  least  10  feet  67  miles  up  to  Indian  Highland  Btir,  and  of  at  least 
5  feet  62  miles  farther  to  Weldon,  by  renfioving  the  war  obstructions, 
snags,  fallen  and  overhanging  trees,  sand  bars  and  ledges,  by  dredging, 
the  construction  of  training  dikes,  and  blasting,  at  an  estimated  cost' 
of  $269,000. 

The  war  obstructions  were  long  ago  removed,  and  the  depth  on  In- 
dian Highland  Bar,  originally  not  more  than  5  feet,  was  increased  by 
the  construction  of  training  dikes  to  7  feet  at  low  water.  Then  a  chan- 
nel was  imperfectly  cleared  of  snags,  logs,  and  stumps  wherever  they 
were  found  from  Weldon,  111  miles,  to  Jamesville,  to  permit  vessels  to 
get  through,  after  which  the  cleared  channel  was  widened  to  100  feet 
and  more  thoroughly  cleared  to  the  depth  of  10  feet  up  to  Hamilton,  7 
feet  thence  to  Big  Bocky  Bar,  and  to  the  natural  depth  thence  to 
Weldon. 

Channels  to  the  depth  of  5  feet  and  width  of  115  feet  and  length  of 
about  700  feet,  and  to  the  width  of  184  and  length  of  about  440  feet 
were  dredged  respectively  through  Big  Eocky  Bar  and  Little  Eocky 
Bar,  upon  which  the  least  depth  of  wat^r  was  about  2  J  feet,  and  some 
blasting  was  done  to  remove  the  higher  points  of  rock  from  the  chan- 
nels at  Halifax  and  Weldon. 

By  indorsement  of  May  14, 1890,  from  the  office  of  the  Chief  of  Engi- 
neers, $6,000  were  allotted  for  application  to  dredging  a  cut-oflf  1,100 
feet  in  length  at  Shad  Island  Bend,  29J  miles  above  the  mouth  of  the 
river,  of  which  about  $1,000  were  applied,  in  July,  1890,  to  clearing  the 
site  of  trees  and  stumps  and  in  dredging  a  cut  23  feet  wide,  7  feet  deep, 
to  about  the  level  of  low  water  and  150  feet  long  when  the  work  was 
suspended.  Its  resumption  awaits  the  conveyance  to  the  United  States 
of  title  to  the  site. 

The  cut  will  be  dredged  with  the  remaining  $5,000  of  the  $6,000 
allotted  only  to  a  partial  cross  section  of  the  channel  desired,  leaving 
it  to  be  enlarged  by  scour. 

The  bend  is  a  double  one,  very  sharp,  and  very  seriously  embarrasses 
navigation  by  the  larger  steamers  on  the  river. 

During  the  fiscal  year  which  ended  June  30, 1892,  from  Edwards 
Ferry  down  41  miles  to  Hamilton,  the  river  has  been  entirely  cleared 
of  snags  to  its  fnll  width,  and  to  the  depth  of  7  feet  24  miles  down  to 
Palmyi-a,  and  of  9  feet  the  remaining  17  miles  to  Hamilt>on,  and  the 
banks  trimmed  of  all  overhanging  trees  and  limbs  throughout  the  41 
miles. 

Snagging  ^d  bank  trimming  were  discontinued  March  30, 1892,  to 
reserve  about  $5,000  for  application  to  dredging  the  cut-oft'  at  Shad 
Island  Bend  as  soon  as  title  to  the  site  can  be  secured. 

The  months  of  April,  May,  and  June  were  devoted  to  thoroughly 
repairing  the  plant  at  Palmyra. 

The  magnitude  of  the  obstructions  to  be  removed  from  channel  and 
banks  and  their  location  and  extent  along  the  river  are  not  susceptible 
of  even  approximately  accurate  definition;  the  time  when  work  can  be 
done  and  the  period  which  it  will  consume  are  rendered  very  uncertain 
by  the  frequent  and  sudden  fi*eshet«,  and  work  is  farther  hampered  by 
the  unhealthiness  of  the  low-water  season  when  it  can  best  be  done. 
To  insure  himself  against  loss  under  such  conditions  a  contractor  must 
provide  a  wide  margin  in  price,  while  the  necessity  for  efflcient  inspec- 
tion would  duplicate  the  cost  of  superintendence,  apd  th^  obstnicjbipns 
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could  not  be  by  contract  so  readily  removed  in  the  order  required  by 
the  interests  of  navigation. 

All  work  during  the  year  has,  therefore,  been  done  by  hired,  labor 
with  United  States  plant. 

The  details  of  the  work  during   the   fiscal  year,  plant  used,  and 

obstructions  removed  from  the  river,  are  fully  given  in  the  appended 

report  of  Mr.  Charles  Schuster,  who  has  been  throughout  the  year  and 

•for  the  five  years  preceding  in  immediate  charge  of  the  work,  which  he 

has  very  faithfully  and  efficiently  conducted. 

At  the  date  of  this  report  the  condition  of  the  river  is  as  follows: 

For  25  of  the  44  miles  between  Jamesville  and  Hamilton  navigation 
is  much  obstructed  by  overhanging  trees,  and  boats  are  annoyed,  in 
going  downstream  by  snags  outside  of  the  channel  100  feet  wide  that 
was  cleared  throughout  the  25  miles.  Elsewhere  from  Weldon  to  the 
river  mouth  it  is  unobstructed  by  leaning  trees  from  its  banks,  and  is 
cleared  of  snags,  logs,  and  stumps  to  a  depth  not  exceeding  5  feet  at 
extreme  low  watier  froin  Weldon  to  Indian  Highland  Bar,  and.  to  the 
depth  of  10  feet  at  extreme  low  water  thence  to  its  mouth. 

At  Spring  Gut  Bar,  46  miles  below  Weldon,  the  depth  at  extreme  low 
water  is  only  2 J  feet  for  a  distance  of  150  feet,  and  at  Looking  Glass 
Bar,  26  miles  below  Weldon,  the  5-foot  channel  at  extreme  low  water 
is  at  three  points  only  70,  40,  and  30  feet  wide  respectively,  elsewhere 
from  Indian  Highland  Bar  25  miles  up  to  Halifax  there  is  a  cleared 
channel  over  all  bars  of  good  navigable  width  and  not  less  than  5  feet 
deep  at  extreme  low  water  as  prescribed  in  the  project. 

But  in  the  11  miles  from  Halifax  up  to  Weldon  the  5-foot  channel  is 
interrupted,  first,  by  a  bar  at  Halifax  2,450  feet  across,  1,800  feet  of 
which  are  of  sand  upon  which  the  depth  is  but  about  3  feet,  and  650 
feet  of  which  are  of  rock  upon  which  the  depth  is  but  abcmt  3.7  feet  at 
extreme  low  water;  second,  at  the  old  railroad  pier,  IJ  miles  below 
Weldon,  by  a  sand  bar  800  feet  across,  upon  which  the  depth  at  ex- 
treme low  water  is  about  2  feet;  and  third,  by  a  bar  of  rock  extending 
from  the  old  Weldon  Ferry  2,850  feet  to  old  Weldon  Landing,  ui>on 
which  the  depth  at  extreme  low  water  is  only  about  1  foot.  Elsewhere 
between  Halifax  and  Weldon  the  channel  is  not  less  than  5  feet  deep 
at  extreme  low  water. 

The  banks  of  these  11  miles  are  swampy  and  not  settled,  and  the 
traffic  on  that  part  of  the  river,  with  railroad  communication  between 
Weldon  and  Halifax,  would  be  so  small,  and  the  cost  of  attaining  5  feet 
depth  prescribed  in  the  contract  would  oe  so  great  by  cutting  through 
the  bars  of  sand  and  rock,  the  continuance  of  the  improvement  between 
Halifax  and  Weldon  is  of  doubtful  expediency  and  will  be  made  the 
subject  of  a  special  report. 

Omitting  these  upper  11  miles,  the  cost  of  w)mpleting  the  project  of 
1872  throughout  the  rest  of  the  river  is  estimated  at  $20,000,  as  fol- 
lows: 

For  snaffj^ng  25  miles  between  Jamesville  and  Hamilton $6^  000 

For  bank  trimming  over  same  distance 7, 000 

For  improving  channel  on  Looking  Glass  Bar  by  construe tiou  of  thrco  jetties 

of  mattress  and  stone 2, 388 

For  improving  ciiuuuul  at  Spring  Gut  Bar  by  building  one  jetty  of  mattress 

and  stone '. 660 

For  engineering,  superintendence,  and  contingent  expenses 3, 952 

Total 20,000 

This  sum  can  all  be  advantageously  applied  in  the  ensuing  fiseiil  year. 
From  the  appended  table  of  amounts  expended  for  the  improvement 
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of  the  Roanoke  River,  iind  number  and  net  tonnage  of  steam  vessels 
navigating  it  above  Plymouth  from  July  1, 1887,  to  June  30, 1892,  it  will 
be  seen  that  the  number  of  vessels  increased  from  9  in  1887,  having 
a  total  net  tonnage  of  1, 717.42,  to  15  in  1889,  having  a  total  net  ton- 
nage of  2^120.16;  but  that  they  have  since  annually  diminished  to  5 
steamers  lu  1892,  having  a  total  net  tonnage  of  713.96,  a  net  decrease 
since  1887  of  44  per  cent  in  the  number  of  vessels  and  of  58  i>er  cent  in 
net  tonnage  during  the  six  years  in  which  upwards  of  $81,000  have 
been  spent  in  clearing  that  river  of  snags,  its  banks  of  leaning  trees, 
and  in  deepeniDg  its  channel.* 

About  60  to  60  schooners  of  25  to  50  tons  each  annually  ascend 
the  river  7  miles  to  Plymouth  to  discharge  corn,  fertilizers,  and  lime 
principaUy,  and  receive  shingles  and  lumber;  but  except  a  few  small 
fishing  boats  which  go  11  miles  higher  to  Jamesville,  sailing  vessels 
never  go  above  Plymouth,  and  the  part  of  the  river  which  absorbs  all 
the  money  applied  to  its  improvement  is  navigated  only  by  the  steamers 
whose  number  and  tonnage  are  given  in  the  accompanying  tables. 

Of  the  six  principal  landings  on  the  river,  above  overflow,  at  Halifax, 
Edwards  Ferry,  Palmyra,  Hamilton,  Jamesville,  and  Plymouth,  the 
last  five  are  the  principal  shipping  points  for  cotton,  only  the  last  four 
of  which  have  warehouses  to  receive  it.  Minor  shipments  from  other 
points  along  the  river  are  very  much  restricted  because  cotton  as  soon 
as  placed  upon  the  banks  is  liable  to  be  swept  away  or  damaged  by  the 
frequent  and  sudden  freshets,  and  the  arrival  of  steamers  can  not  be 
relied  upon  within  24  or  48  hours,  owing  to  the  variable  currents  and 
vicissitudes  due  to  the  freshets.  Fully  half  of  the  cotton  grown  in  the 
river  valley  is  shipped  by  railroad  running  from  Weldon  to  Plymouth 
and  touching  it  at  Halifax,  Williamston,  and  Jamesville,  with  three 
very  direct  railway  lines,  each  about  80  miles  in  length,  from  the  river 
to  Norfolk.  On  account  of  this  competition  the  freight  on  cotton  by  the 
quick  and  sure  rail  routes  from  the  river  valley  to  Norfolk  is  only  15 
cents  more  'pev  bale  than  by  the  slower  water  route. 

The  shipment  of  the  crop  of  cotton  usually  commences  during  the 
latter  part  of  the  period  of  most  extreme  and  protracted  low  water, 
which  occurs  about  September  and  October,  from  which  date  until 
January  the  water  gradually  rises,  and  the  shipment  of  cotton  by  river 
is  heaviest. 

The  next  and  only  other  period  of  important  and  regular  traffic  upon 
the  river  is  the  shipment  of  fertilizers  upstream  in  March  when  the 
water  is  high.  Throughout  the  other  months  of  the  year  shipments  by 
water  are  very  light  and  irregular. 

The  cost  of  removing  the  increase  of  leaning  trees,  snags,  logs,  and 
stumps  will  be  about  $3,000  to  $5,000  annually. 

The  rirer  ib  In  the  collection  district  of  Edenton,  K.  C. 

Money  statement, 

Jnlyl»  1891^  balance  unexpended - $19,983.99 

Jnne  30,  1892,  amoont  expended  daring  fiscal  year 12, 845. 57 

July  1, 1892,  balance  unexpended 7,138.42 

July  1, 1892,  outstanding  liabilities 259.07 

July  1, 1892,  balance  available .- 6,879.35 

Amount  appropriated  by  act  approved  July  13, 189 i 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 56, 879. 35 
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f  Amonnt  (estimated)  required  for  completion  of  existine  project "$81;  000. 00 

J  AmoTiDt  that  can  be  prontably  expended  in  fiscal  year  endine  J  iine  90, 1884    20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


I 

RBPOBT  OF  MB.  CHARLES  SCHUSTER,  OVERSEER. 

»  Scotland  Neck,  N.  C,  June  SO,  1892, 

Hajor:  I  have  the  honor  to  make  the  following  report  of  operations  upon  the  im- 
provement of  Roanoke  River,  North  Carolina,  during  the  fiscal  year  ending  June  30, 
1802: 

The  work  done  during  the  fiscal  year  consisted  chiefly  of  snagging  and  bank  trim- 
ming. 

The  channel  has  been  cleared  to  its  full  natural  width  of  all  snags,  stumps,  lo^s, 
and  trees  for  a  distanc^of  41  miles,  viz,  from  Edwards  Ferry,  103  miles  above  the 
river  month,  to  Hamilton,  67  miles  above  the  river  mouth.  The  cleared  channel 
depth  at  extreme  low  water  was  5  feet  from  Edwards  Ferry  to  Big  Rocky  Bar,  9 
miles:  7  feet  from  Big  Rocky  Bar  to  Palmyra,  15  miles;  and  9  feet  from  Palmyra  to 
Hamilton,  17  miles. 

The  obstructions  removed  from  the  channel  were:  Large  snags,  5,530;  stunts, 
606;  cords  small  snags.  199. 

In  addition  to  the  above  work  a  large  number  of  snags,  probably  1,500  or  2,000, 
were  chopped  into  short  lengths  during  very  low  water,  and  were  allowed  to  siiik  to 
the  bottom.  This  method  has  proved  a  very  j^od  one  where  trees  had  fallen  into 
the  river  from  the  banks  but  their  roots  were  still  embedded  in  the  bank,  and  where 
the  water  was  of  sufficient  depth  to  allow  of  the  chopped  material  being  dropped 
where  cut  without  obstructing  the  channel.  Care  was  taken  to  begin  at  the  top  of 
each  tree  and  cut  towards  the  roots,  and  to  cut  the  separate  pieces  so  that  there 
would  not  be  any  forks  or  projecting  ends  of  limbs. 

The  cost  of  removing  a  fallen  tree  in  this  manner  is  only  about  one-fourth  of  hoist- 
ing and  putting  the  same  tree  on  the  bank. 

Owing  to  the  flftct  that  the  channel  has  been  cleared  to  its  full  natural  width, 
which  is  from  250  to  300  feet,  and  the  extraordinary  large  dimensions  of  the  removed 
obslxuctions,  the  progress  of  the  work  has  been  slow. 

Bank  trimming  nas  been  done  where  necessary  from  Edwards  Ferry  to  Hamilton, 
distance  41  miles.  Seventy-eight  trees  were  cut  and  hauled  back  and  1  cord  of  brush 
cut. 

Operations  in  field  were  suspended  March  80, 1892,  for  lack  of  frinds,  and  the  plant 
towed  to  Palmyra  for  repairs. 

Detailed  surveys  were  made  of  Looking  Glass,  Leggetts,  Spring  Gut,  and  Hickory 
Neck  bars  with  reference  to  the  location  of  dikes  or  other  means  of  contraction  so  as 
to  secure  a  channel  depth  of  5  feet  on  such  of  these  bars  as  need  it.  Field  maps 
showing  all  details  of  shoals  and  channels  and  character  of  bottom  were  submitted 
after  completion  of  surveys. 

Gauge  observations  were  taken  daily  during  the  entire  fiscal  year  at  the  stations 
at  Weldon,  Norfleets  Ferry,  Hamilton,  Williamston,  Jainesville,  and  Plymouth. 

A  new  scow,  40  feet  long  by  16  feet  wide  and  3  feet  9  inches  deep,  was  built  for 
the  transportation  of  fuel,  etc.,  at  a  total  cost  of  $180.67;  also  a  new  quarter  boat  to 
accommodate  30  men  and  of  the  same  dimensions  of  hull  was  built  to  replace  an 
old  one,  since  condemned.    The  cost  of  constructing  this  quarter  boat  was  ^2.01. 

The  hoister  Roanoke  was  thoroughly  overhauled  and  repaired.  The  position 
of  the  engine  and  boiler  was  changed  so  as  to  increase  the  capacity  for  carrying  fuel 
and  to  bring  the  smokestack  amidships.  The  shaft  for  side  wheels  was  raised  3 
inches,  and  a  new  house  and  derrick  were  erected. 

The  plant  is  now  in  good  condition. 

I  regret  to  have  to  report  a  decrease  in  the  number  of  steamers  nmning  on  this 

.  river.    This  decrease  is  doubtless  owin^  to  the  good  shipping  facilities  by  rail  in 

this  vicinity,  and  owing  to  the  competition  between  the  railroad  companies  their 

rates  are  but  little  higher  than  river  rates,  besides  delivery  of  goods  and  products 

being  quicker  and  surer. 

Very  respeotfully,  your  obedient  servant, 

Chas.  Schuster, 

Overseer, 

Maj.  W.  S.  Stanton, 

Co^ys  of  Engineers f  XT,  S.  A. 

*Eighty-ono  thousand  dollars  is  the  difference  between  original  estimates  and  the 
appropriations  thus  far  made.  Twenty  thousand  dollars  will  complete  the  project  up 
to  Halifax;  its  completion  thence  11  miles  to  Weldon  will  cost  materially  less  than 
the  remaining  $111,000,  but  is  of  very  doubtful  expedience,  and  will  be  made  the 
subject  of  a  special  report  after  a  further  examination. 
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COMMERCIAL  STATISTICS.  * 

The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows: 


Class  of  goods. 


Cotton  and  products — 

Tobacco 

liice 

Grains  and  tbraj^ 

Vegetables  and  truck  . . . 
Live  stock  and  products 

Fish,  oysters,  etc 

NaTsl  stores 

Lumber  and  pruducls. . . 

Fertilizers 

Machinery 

Cieneral  merchandise  . . . 
Sundries 

Total 


Exports. 


$574, 339 

15 

3,529 

282,835 

38,041 

10,539 

34,723 

1,898 

3, 262, 899 

32,000 

30,300 

412, 640 

29,566 


4, 720, 219 


Imports. 


H190 

1,325 

37,145 


17,756 
405 


12,400 

900 

578,518 

960 


648,598 


Totals. 


$574, 339 

4,205 

4,854 

319, 980 

88,941 

28,294 

35,128 

1,893 

3,262,899 

44,400 

87,200 

986.158 

80,526 


5,868,817 


Tonnage. 


4,786 

42 

121 

15,998 

12,000 

282 

3,512 

946 

826,289 

1,110 

930 

9,860 

305 


376, 181 


Gain  over  last  year:  $1,175,687;  tons,  193,481. 

The  above  statistics  are  based  mainly  upon  reports  of  Overseer  Charles  Schuster, 
made  after  mnch  correspondence  and  conversation  with  steamboat  captains  and 
agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Soanoke  River,  North  Carolina, 
APPROPRIATBD. 


Bate. 


Amount. 


Aggregate. 


March  3,  1871 

June  10, 1872 

March  3, 1873 

June  23, 1874 

August  2.  18«2 

Julys,  1884 

AugiiBtS,  1886.... 
August  11,  1888. . . 
September  10, 1890 


$20,000 

10,000 

10,000 

5,000 

5,000 

3,000 

20,000 

40,000 

25,000 


$20,000 
30,000 
40,000 
45,000 
50,000 
53,000 
78,000 
113,000 
138,000 


EXPENDED. 


Fiscal  year  ending  June  30— 


1871. 
1872, 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


During 
year. 


$220.75 
8, 782. 18 
6,923.66 
13,789.02 
4,748.27 
5,303.49 
5, 100. 65 

181. 98 
1, 274.  81 
2,748.00 

676.95 


9, 278. 58 
11,457.38 
11,021.09 
20,  578. 01 
17,005.65 


Aggregate. 


$220.75 
9,002.93 
15, 920. 59 
29,665.61 
34,413.88 
39,717.37 
44,818.02 
45, 000. 00 
46,274.81 
49.022.81 
49.699.76 
49,699.76 
58,978.34 
70,435.73 
81. 456. 81 
102, 034. 82 
119,040.37 
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Boanolfe  Hirer,  North  Carolina — Contiuaed. 
FREIGHT  TRANSPORTED. 


Fiscal  year  ending  Jane  30— 

Tons. 

Valoe. 

1871 

150,000 

$3, 500, 000 

1885 

14,452,600 

1887 

5,286,000 

1888                    .                 .            .   .       .   .                   

2,839,000 

1889 

14, 355. 500 

1890 

4,986,000 

1891 

182,700 

4, 193, 130 

Statement  of  amount  expended  upon  improvement  of  Boanoke  Biver,  North  Carolina,  and 
number  and  total  net  tonnage  of  vesaeh  navigating  it  annually,  from  July  1,  1887,  to 
June  SO,  189X, 


Amonnt  expended. 

Steamers. 

Tear  ending— 

Each  year. 

Total. 

Nninber. 

Registered 

net 
tonnage. 

1887 

$9,278.88 
11,457.38 
11,021.09 
20,678.01 
17,005.55 

$9,278.88 
20, 736. 26 
31, 757. 36 
52,  :i35. 36 
69,340.91 

0 

1,717.42 

1888                                                

1889 

15 
13 
8 
6 

2, 120. 16 

1890 

1, 920. 16 

1891 

1,577.41 

1892 

713.96 

1 

Liet  of  iteameri  navigating  the  Boanoke  Biver,  North  Carolina. 
FISCAL  TEAR  EKDED  JUNE  30, 1887. 


Names  of  steamers. 

Net 
tonnage. 

From— 

To- 

Number  of 
trips. 

Conoho 

297.57 

336.80 

■      300.31 

69.24 
210.15 

76.36 
100.00 

85.47 
291.52 

Hamilton    t«.- 

Baltimore 

Weekly. 
Do. 

Meteor 

do 

.,. ...do ............. 

Hamilton 

do 

:....do 

Do. 

Hangar  t  .  -  - ,  -  - ,  „  

.  .  .  do       

Edenton 

Do. 

Plymoath 

WillianiHton 

do 

DaQy. 
Wwkly. 
Do. 

Lucy 

Edwards  Ferry 

do 

Norfolk 

Currituck 

do    

Bertie 

Plymoath 

Windsor 

Snsie  Hitch 

Hamilton    . 

Baltimore,  r^. 

Total 

1.717.42 

FISCAL  YEAR  ENDED  JUNE  30, 1889. 


Conobo  

Meteor 

Hamilton 

Ranger 

Plymouth 

Martha  E.  Dickormuu 

Lucy 

Currituck 

A.McCall 

Bertie 

Sasie  Hitch 

Comet 

<xeorffe  H.  Rt-tvcs- . . . 

Mani8t(>e* 

Belle  of  Virginia'  . . . 

Total 


297.57 

330.80 

300.31 

69.24 

210.15 

162.62 

76.36 

100.00+ 

100.00+ 

85.47 

291.52 

73.89 

19.85 

17.15 

29.23 


2,120.16+ 


Hamilton 

do 

do 

do 

Williamston . . . . 
do 

Edwards  Ferry  - 

Plymoitth 

James  viUe 

Plymouth 

Hamilton 

do 

Plymouth 

......do 

do 


Baltimore 

....do 

.-..do 

Edenton 

....do 

....do 

Norfolk 

...do 

Montrose 

WindHor 

Baltimore 

Bull  Hill  Landiug.. 

Norfolk 

...do 

....do....* 


Weekly. 

Do. 

Do. 

Do. 
Daily. 

Do. 
Weekly. 

Do. 
Daily. 

Do. 
Weekly. 
Biweek^. 
Weekly. 

Do/ 

Do. 


*  Tugboats. 
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List  of  steamers  navigating  the  Hoanoke  jRivcr,  North' Carolina — Continued, 
FISCAL  TEAB  ENDBD  JITNB  30,1890. 


1111 


Karnes  of  ateamers. 

Net 

tonnage. 

From— 

To— 

Number  of 
^     trlpa. 

Conoho 

2^7.57 

3'36.80 

300.31 

69.24 

210. 16 

162.62 

76.39 

73.89 

35.47 

291.52 

19.85 

17.15 

29.23 

Hamilton 

Bait  imoro 

Weekly. 
Do 

Meteor 

ilo 

..  .do  

Hmnilton         .                 ... 

do 

...do 

Do. 

Ranger 

do 

JJdeatoii 

Do. 

Plvmouth 

WillianiHton  

do 

°*5^: 

MArthn,  F..  "nii«l£«'nn:iTi    .    .    . 

do 

....do 

Lucy 

Bdwa^laFe^^v,^^C  . 
Bull  Hill  Laiuling  .... 
Plymoath,N.C 

Norfolk 

Weekly. 

Ooinet 

Haii\jlton 

Windsor 

Biweekly. 
Daily. 
Weeldy. 
Do. 

Bertie 

Suaie  Hitch 

Baltimore s 

Geo.  H .  Itt'c  \  i*H 

Plymouth 

Norfolk 

Manifitee 

do 

....do 

Do. 

Belle  of  Yirffinia 

do 

.   .  do 

Do 

Total 

1,920.16 

FISCAL  TEAR  ENDED  JUNE  30,  1891. 


297.67 

336.80 

300. 31 

210.16 

76.36 

35.47 

291.52 

29.23 

HamUton 

Baltimore 

Weekly. 

Meteor 

....do 

...do     . 

Hamilton      

....do 

....do  

Do 

Plymouth 

WilllamRton 

Edenton 

Dally. 
Weelcly. 
Daily/ 
Weekly. 

I/O. 

Lucy 

Edwards  Ferry 

Plymouth 

Norfolk 

Bertie 

Windsor .... 

Susie  Hifa'h 

Hamilton 

Montrose 

Belle  of  V  iri£iiila 

Plymouth 

Norfolk.. 

Total 

1,677.41 

FISCAL  TEAR  ENDED  JUNE  80, 1802. 


Plymouth. . 

Lucy 

Susie  Hitch 

Bertie 

Harry 

Total 


210. 16 
76.36 

291.52 
35.47 

100.46 


713.96 


Williaraston 

Edwarfls  Ferry 

Hamilton 

Plymouth 

Eawarda  Ferry 


Edenton . 
Norfolk.. 
Montrose 
Windsor. 
Montrose 


Daily. 
Weeldy. 

Do. 
Daily. 
Weelcly. 


L3. 

IMPROVEMENT  OF  PASQUOTANK  RIVER,  NORTH  CAROLINA. 

The  Pasquotank  River,  Dismal  Swamp  Canal,  and  Elizabeth  Eiver 
form  an  inland  waterway  from  Albemarle  Sound  to  Hampton  Eoads  in 
Chesapeake  Bay. 

The  canal  first  joined  the  Moccasin  Track,  a  tributary  to  the  Pasquo- 
tank, about  1,100  feet  above  their  confluence,  but  the  Moccasin  Track 
and  the  river  for  about  6  miles  below  it  were  so  choked  with  snags, 
logs,  and  stumps  to  avoid  them  an  extension  of  the  canal,  known  as 
Turners  Cut,  was  dug  parallel  with  the  general  course  of  the  river,  join- 
ing it  just  below  the  obstructions,  whence  to  Albemarle  Sound  the 
river  had  an  almost  unobstructed  channel  9  feet  deep  at  Turners  Cut, 
13  feet  deep  at  the  sound,  and  nowhere  less  than  7  feet  deep  between 
them. 

Turners  Cut,  commenced  in  1857,  was  barely  finished  when  the  war 
began  in  1861,  and  has  shoaled  by  the  caving  of  its  sandy  banks.    The 
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ivresent  project,  adopted  in  1889,  for  the  improvemeut  of  tlie  river  is, 
First,  by  clearing  the  enags,  logs,  and  stumps  from  the  5  miles  of  ob- 
structed channel  below  the  Moccasin  Track,  and  from  the  Moccasin 
Track  up  to  the  canal,  and  by  trimming  their  banks  to  make  them 
*^<  permanently  available  for  use  by  all  vessels  and  steamers  that  can 
now  pass  through  the  Dismal  Swamp  Canal; "  and  secondly,  to  extend 
like  improvement  4  miles  above  the  Moccasin  Track  to  Lebanon  Bridge 
to  permit  flatboats  to  be  poled  up  to  that  point. 

The  improvement  commenced  with  $3,000  appropriated  by  the  act  of 
September  19,  1890,  by  the  application  of  which  in  the  fiscal  year 
ISOO-'Ol  the  Moccasin  Track  was  entirely  cleared  below  the  canal,  and 
likewise  a  channel  60  feet  wide  m  the  river  for  2J  miles  below  their  con- 
fluence, whence  the  same  width  was  fairly  cleared  2^  miles  farther  and 
through  the  obstructions,  permitting  boats  to  pass  of  any  draft  that 
can  navigate  the  canal. 

Work  was  then  suspended  and  has  continued  suspended  during  the 
year  1891-'92. 

Notwithstanding  the  advanced  state  of  the  improvement  of  the  Moc- 
cd'Sin  Track  and  river  branch  of  the  route,  canal  boats  still  use  Turner's 
Cut.  Nor  is  it  probable,  were  the  Moccasin  Track  and  river  route  en- 
tirely cleared,  that  boats  would  use  it  instead  of  the  cut,  because  the 
canal  has  shoaled  as  well  as  the  cut  itself,  so  that  vessels  can  now  draw 
through  the  cut  as  much  water  as  through  the  canal,  which  is  reported 
by  the  superintendent  of  the  canal  to  be  4^  feet  when  the  canal  is  full 

Moreover,  there  is  a  tow-path  along  Turners  Cut  permitting  boats  to 
be  towed  through  it  by  mules,  while  they  must  be  poled  by  hand  a  dis- 
tance about  IJ  miles  longer  through  the  Moccasin  Track  and  river. 

It  is  reported  that  about  1,250  tons  of  freight  pass  from  the  Pasquo- 
tank Biver  into  the  canal  and  that  about  750  tons  pass  from  the  canal 
into  the  river  annually;  also  that  logs  making  about  1,000,000  feet  of 
lumber  are  annually  floated  down  the  river  to  the  mills  at  Elizabeth 
City  from  the  Upp«r  Pasquotank,  its  tributaries,  and  Turners  Cut. 

No  work  has  been  done  above  the  Moccasin  Track.  That  part  of  the 
river  is  narrow  and  crooked,  badly  obstructed,  in  the  Dismal  Swamp, 
and  its  present  commerce  is  insignificant  and  carried  on  by  skiffs. 

From  a  personal  inspection  of  the  river  up  to  the  Moccasin  Track  by 
the  District  Engineer  in  January,  1892,  and  from  information  received 
from  the  reliable  superintendent  who  was  in  immediate  charge  of  the 
foregoing  improvement  for  tliree  and  a  half  months  in  1891,  it  is  be- 
lieved that  the  river  above  the  Moccasin  Track  is  not  worthy  of  im- 
provement. 

In  view  of  all  the  foregoing  facts  as  regards  the  river,  whether  inde- 
pendently or  as  a  part  of  the  canal  route,  it  is  therefore  recommended 
that  the  improvement  of  the  Pasquotank  Biver  above  the  mouth  of 
Turners  Cut  be  discontinued. 

The  two  counties,  Pasquotank  and  Camden,  in  which  the  improvement 
is  located,  have  a  total  area  of  520  square  miles. 

Including  Elizabeth  City,  their  population,  by  the  United  States  cen- 
sus, was,  in  1860,  14,283;  in  1880, 16,643;  and  in  1890, 16,415. 

In  1879, 1,941  bales  of  cotton  were  produced  upon  6,674  acres,  and  in 
1889,  2,390  bales  upon  8,454  acres. 

The  river  is  in  the  ooUection  diatriot  of  Elizabeth  City,  N.  0. 
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Money  statement, 

July  1, 1891,  balance  unexpended $722. 30 

June  30,  1892,  amount  expended  during  tiscal  year 132. 45 

July  1, 1^,  balance  unexpended 589. 85 

July  1,  1892,  outstanding  liabilities 6.00 

July  1,1892,  balance  available 583.85 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 583. 85 

(Amount  (estimated)  requii-od  for  completion  of  existing  project 3, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  .Tune  30, 1894  *3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  nver  and 
harbor  acts  of  1866  and  1867. 

PasqtMtanlc  River,  North  Carolina, 

Appropriated — 

March  2,  1829 $80.00 

September  19,  1890 3,000.00 

Expended,  fiscal  year  ending — 

June  30,  1829 t47.25 

June  30, 1891 2,340.28 

Freight  transported  during  fiscal  year  ending  June  30, 1891  (150,000  tons)  900, 000. 00 


Lr    4« 

IMPROVEMENT  OF  MACKEYS  CREEK,  NORTH  CAROLINA. 

Mackeys  Creek  flows  into  Albemarle  Sound  from  its  south  shore  and 
aboat  6  miles  from  the  mouth  of  the  Boauoke  Kiver. 

From  its  mouth,  one-half  mile  up  to  Mackey  Ferry,  the  creek  is  not 
less  than  150  feet  wide  and  12  feet  deep*  The  bar  at  its  mouth  is  about 
2,100  feet  across  and  has  a  narrow  and  somewhat  circuitous  channel, 
with  a  least  depth  of  about  7  feet,  there  being  no  tide  in  the  sound, 
except  from  winds  which  produce  oscillations  of  about  2  feet. 

Mackey  Ferry  is  the  terminus  of  a  railroad  running  39  miles  south 
into  the  lumber  region  about  Pungo  Eiver.  Oars  carrying  cypress 
shingles,  passengers,  and  mail  are  k>wed  on  flatboats  from  the  ferry 
about  9  miles  across  the  sound  to  Edenton,  whence  they  continue  by 
railroad  70  miles  farther  to  Korfolk.  The  flatboats  make  from  one  to 
two  round  trips  daily.  To  facilitate  the  to\^'ing  of  them  across  the  bar 
the  present  project  was  adopted  in  1889  to  dredge  a  channel  through 
it  9  feet  deep,  100  feet  wide,  and  2,100  feet  long,  at  an  estimate  cost  of 
$15,000,  which  sum  was  appropriated  therefor  by  the  act  of  September 
19,  1890. 

Contract  was  entered  into  with  the  Alabama  Dredging  and  Jetty 
Company,  Mobile,  Ala.,  April  7,  and  approved  April  10,  for  dredging, 
at  26  cents  per  cubic  yard,  measured  in  scows,  to  be  commenced  by 
October  17, 1891,  and  completed  by  April  23, 1892.  March  4  the  con- 
tract  was  extended  90  days  to  July  22, 1892. 

Dredging  was  commenced  February  13, 1892,  and  to  the  date  of  this 


*  For  removing  snags  which  somewhat  obstruct  channel  below  lower  mouth  of 
Tdmers  Cut. 
t  Balance  of  $32.75  turned  over  to  surplus  fund. 
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report  (June  30, 1892)  41,369  cubic  yards  of  material,  with  mauy  cypress 
roots  and  some  stumps,  have  been  removed,  making  a  straight  cut 
through  the  bar  140  feet  wide  for  a  length  of  1,524  feet,  and  120  feet 
wide  for  the  remaining  576  feet. 

The  width  of  the  cut  was  increased  40  feet  to  facilitate  towing  the 
flatboats  alongside  a  tug  when  strong  easterly  or  westerly  winds  blow 
across  the  channel. 

The  dredging  uncovered  the  wreck  of  a  schooner  laden  with  shingles 
and  staves,  which  is  said  to  have  been  blown  across  the  sound  in  1820. 
It  will  be  removed  by  the  United  States  bolster  Roanoke^  from  the 
Eoanoke  Eiver. 

Logs  brought  by  railroad  to  Mackey  Ferry  are  made  into  rafts  in  the 
creek  and  towed  to  Bdenton.  Logs  are  frequently  dropped  from  these 
rafts  and  lodge  in  and  obstruct  the  channel,  to  prevent  which  the  nec- 
essary measures  will  be  taken. 

The  dr^ging  was  efficiently  inspected  by  Mr.  8.  F.  Burbank, 

The  creek  is  m  the  ooUection  district  of  Edenton,  N.  C.^ 

Money  statement. 

July  1, 1891,  balance  unexpended $14,650.52 

June  30, 189^,  amount  expended  during  fiscal  y ear 7, 658. 46 

July  1, 1892,  balance  unexpended 6,992.06 

July  1, 1892,  outstanding  liabilities $4,053.09 

July  1, 1892,  amount  covered  by  uncompleted  contracts 2, 246. 66 

6,299.75 

July  1, 1892,  balance  avaUable 692.31 

COMMSRCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1891,  la  estimated  as  follows: 


OlMs  of  goods. 


Bxports. 


Imports. 


TotalB. 


Tonnage. 


Cotton  and  products 

Rice 

Grains  and  forage. 

Vegetable  and  truck 

Live  atock  and  *products. 

Fish,  oysters,  etc 

Lumber  and  products. . . . 

Coal  and  minerals 

FertillierB 

General merobandisc  .... 
Sundries 

Total 


$161,903 

018 

7.788 

07.045 

6,160 

18,067 

200,917 

2,850 

5,000 

23,4d5 

1,853 


$223,200 


$161, 993 

918 

7,788 

67,045 

6,150 

18,067 

200,917 

2.850 

5.000 

246,695 

1.853 


496,076 


223,200 


719, 276 


1,156 

31 

402 

1,437 

37 

131 

25,392 

600 

200 

4,511 

25 


33,922 


Gain  over  last  year:  $112,176:  tons,  1,510. 

Transportation  lines  established  during  year:  None. 

The  above  statistics  are  based  mainly  upon  reports  of  Inspector  S.  F.  Burbanlc. 
made  after  much  correspondence  and  conversation  with  steamboat  captains  and 
agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

Mackeys  Creole,  North  Cktrolina. 

Appropriated  September  19, 1890 $15,000.00 

Expended  fiscal  year  ending  June  30,  1891 359. 48 

Freight  transported  during  fiscal  year  ending  June  30, 1891  (32,410  tons) .  607, 100. 00 
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IMPROVEMENT  OF  OCRACOKE  INLET.  NORTH  CAROLINA. 

Ocracoke  Inlet  from  the  Atlantic  Ocean  to  Pamlico  Sound  through 
the  narrow  sand  bank  separating  them,  is  WSW.  about  25J  miles  and 
15  miles  respectively  from  Gape  Hatteras  and  Hatteras  Inlet,  and  about 
34  miles  NE.  from  Gape  Lookout. 

Hatteras  and  Ocracoke  inlets  are  the  two  most  important  openings 
tbrough  the  sand  bank  with  navigable  channels  from  the  ocean  to  the 
sound.   T?he  channels  on  their  ocean  bars  are  changeable. 

Regarding  Hatteras  Inlet,  it  is  stated  in  the  Atlantic  Goast  Pilot: 

In  January,  1884,  there  was  but  13  to  14  feet  on  the  bar  at  low  water.  At  times 
hut  10  feet  can  be  carried  over  it,  but  at  other  times  as  much  as  15  feet  at  low  water 
will  be  found.  *  *  *  The  communication  of  the  inlet  with  the  sound  is  through 
BhaJlow  swash  chani^els  across  the  inner  bar  or  bulkhead. 

Through  their  inner  channels,  which  are  changeable,  although  less  so 
than  on  the  outer  bar,  it  is  stated  in  the  Goast  Pilot  that  7  feet  maybe 
ordinarily  taken  at  high  water,  and  that  the  range  of  fides  is  1.9  feet. 

At  Ocracoke  Inlet,  by  the  Atlantic  Goast  Pilot,  "  in  Js^nuary,  1884, 
there  was  16  feet  on  the  bar  at  high  water.^' 

According  to  the  Goast  Pilot,  in  1884,  from  within  the  bar  there  could 
be  taken  at  high  water  6^  feet  through  the  northerly  of  the  two  chan- 
nels over  the  bulkhead  into  the  sound,  and  4J  feet  through  the  southerly 
branch  or  slough. 

By  a  survey  made  in  1891  for  the  preparation  of  the  project  for  the 
improvement,  the  depth  in  the  channel  on  the  outer  bar  was  not  less 
than  14  feet  at  mean  low  water,  and  through  the  two  channels  thence 
into  Pamlico  Sound  "  from  4  to  6  feet.'^  The  range  of  tides  on  the 
bar  is  3  feet;  at  the  anchora;^e  within  it  is  l^feet,  and  at  the  end  of  the 
southerly  channel  near  the  sound  1.2  feet. 

In  the  Annual  Report  of  the  Ghief  of  Engineers,  1889,  page  1122,  it 
is  stated: 

Under  the  influence  of  storms  the  ocean  bar  of  Hatteras  Inlet  is  reported  as  beine 
sometimes  better  and  sometimes  worse  than  Ocracoke ;  but  the  advantage  is  reportea 
as  returning  soon  to  Ocracoke  both  as  to  depth  and  i>ermanency  of  direction  of  the  bar 
channel. 

It  appears  fi^m  House  Ex.  Doc.  No.  64,  Forty-eighth  Gongress,  first 
session,  page  43,  that  in  1828  vessels  drawing  9  feet  could  pass  in  from 
the  ocean  at  low  water,  but  that  the  channel  inside  was  not  practicable 
for  vessels  drawing  more  than  5  feet,  and  that  between  1826  and  1837 
the  sum  of  $133,732.40  was  expended  ^^in  deepening  one  of  the  channels 
from  Pamlico  Sound  to  the  Inlet,  during  which  time  an  increase  of 
about  3J  feet  of  water  was  obtained  with  at  first  great  promise  of  per- 
manence." The  following  is  further  quoted  from  that  document  regard- 
ing the  improvement  at  Ocracoke  Inlet  at  that  time: 

In  1836,  to  prcTent  the  formation  of  a  shoal  that  had  begun  to  form  at  the  outlet 
of  the  dredged  channel,  resort  was  had  to  a  jett^  for  the  concentration  of  the  current. 
This,  when  nearly  eomplotod,  was  materially  injured  by  a  violent  storm  in  August, 

The  continued  shoaling  of  the  dredged  channel  and  the  destruction  of  this  jetty 
eventually  led  to  the  final  abandonment  of  the  work. 

Between  the  years  1830  and  1835  the  benefit  to  commerce  was  a  material  increase 
in  the  number  of  vessels  seeking  this  outlet  fi'om  North  Carolina  ports  to  the  sea. 

A  very  large  part  of  the  water  traffic  from  the  Eoanoke,  Pamlico  and 
Tar^  and  Neuse  rivers^  and  Albemarle  and  Pamlico  soundS|  into  which 


Digitized  by 


Google 


1116       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  R.  ARMY. 

they  flow,  now  passes  in  boats  not  exceeding  abont  7  or  8  feet  draft 
through  the  Albemarle  and  Chesapeake  Canal  to  Norfolk. 

The  object  of  the  improvement  of  Ocracoke  Inlet  is  to  give  vessels  of 
9  feet  draft  which  can  reach  it  from  Albemarle  Sound  and  the  Lower 
Eoanoke,  and  of  greater  draft  which  can  reach  it  from  the  Lower  Keuse 
and  Pamlico  rivers,  direct  access  to  the  ocean,  and  also  to  enhance  its 
value  as  a  harbor  of  refuge  for  coasting  vessels. 

Pursuant  to  the  act  of  August  11, 1888,  an  examination  was  made, 
and  on  March  13, 1889,  a  project  was  submitted  by  the  officer  then  in 
charge  for  improving  the  southerly  channel  into  the  sound  by  dredging 
a  cut  100  yards  wide  through  the  shoals  at  an  estimated  cost  of  $100,000 
if  10  feet  deep,  of  $190,000  if  13  feet  deep,  and  of  $280,000  if  16  feet 
deep;  in  addition  to  which  the  estimate  embraced  8320,000  for  "such 
protecting  work"  as  "may  possibly  prove  necessary '^  to  maintain  the 
dredged  channel,  the  aggregate  estimated  cost  "of  dredging  and 
diking''  being  $600,000. 

The  act  of  September  19, 1890,  appropriated  $90,000  for  the  improve- 
ment. The  inlet  within  the  bar  was  surveyed  by  First  Lieut.  Mason 
M.  Patrick,  Corps  of  Engineers,  in  January  to  May,  1891.  Contract 
with  the  Alabama  Dredging  and  Jetty  Company  was  entered  into 
November  28  by  the  officer  then  in  charge,  and  approved  December  4, 
1891,  for  dredging  to  the  depth  of  12  feet "  to  the  extent  of  about 
$75,000  worth  of  work,"  to  commence  on  or  before  IVIay  7, 1892,  and  to 
be  completed  January  23, 1893.  May  10, 1892,  the  contract  was  ex- 
tended for  work  to  commence  June  6, 1892,  and  June  11, 1892,  and  it 
was  again  extended,  the  work  to  be  commenced  by  August  3, 1892,  and 
to  be  completed  by  April  7, 1893. 

April  2^  1892,  the  district  engineer  was,  upon  the  recommendation  of 
the  Division  Engineer,  ordered  by  the  Chief  of  Engineers  to  submit  a 
special  report,  "  with  estimates  of  the  costs  of  obtaining  and  maintain' 
ing  depths  of  10, 12, 14,  or  15  feet  at  low  water,  with  his  views  as  to  the 
present  and  prospective  requirements  of  the  situation." 

A  large  number  of  circulars  has  been  issued  to  secure  information, 
esx)eciaUy  as  regards  the  usefulness  of  the  inlet  as  a  harbor  of  refuge, 
for  the  preparation  of  this  report,  which  will  be  submitted  early  in  tiie 
ensuing  fiscal  year. 

This  inlet  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement, 

July  1, 1891,  balance  unexpended $88,274.29 

June  30,  1892,  amount  expended  daring  tiscnl  year 404. 57 

July  1,  1892,  balance  unexpended 87,869.72 

July  1,  1892,  outetanding  liabilities $95. 56 

July  1,  1892,  amount  covered  by  uncompleted  contracts 75,  (KK).  00 

75,095.56 

July  1,1892,  balance  available 12,774.16 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 27, 774. 16 

{Amount  (estimated)  required  for  completion  of  existing  project (*) 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  ,1  unc  30, 1894        (  *) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

*  No  estimate  and  recommendation  for  further  appropriations  can  be  submitted 
until  the  further  examination  of  the  project  and  of  tne  present  and  prospective  re- 
quirements of  navigation  inquired  by  indorsement  from  office  of  Chief  of  Engineers 
April  2,  1892,  has  been  made. 
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Ahstreuit  of  proposals  for  dredging  in  Ocracolce  TnUt,  2forth  Carolina,  received  in  response 
to  advertiaenient  dated  September  5,  1891 ,  and  opened  at  12  o^ clock  !».,  October  20, 1801, 
by  Capt.  W.  //.  liixbij.  Corps  of  Engineers. 


No. 


Name  and  acldreas  of  bidder. 


P.  Sanford  Roas,  Jemey  Wty,  N".  J 

Americao  Dredging  Co.,  Pliiladolphia.  Ta 

Chester  T.Caler,  Norfolk,  Va 

Mnore  &  W  right,  Portland,  Me 

Alabama  DrettgiBg  and  Jetty  Co.,  Mobile,  Ala 


Price  bid 

per  cubic 

yard  in 

8COW0. 


Cents, 
34 


Remarks. 


To  com- 
mence 
within— 


90  days  . . 
60  days  . . 

200  days  . . 

6  month  8.. 
150  days . . 


Weekly 
progress. 


Oubieyard*. 
7,200 
7.500 
7,000 
to  10,000 
8,000 
12,000 


Eecoramunded  for  award  to  Xo.  5,  Alabama  Dredging  and  Jetty  Company. 


Ocracoke  Inlet,  Xorth  Carolina, 

Appropriated — 

March  20, 1826,  to  March  3. 1837 $133,750.00 

September  19, 1890 90,000.00 

Expended  fiscal  year  ending- 
June  30, 1826,  to  1837  '133,732.40 

June  30,1891 1,747.71 

Freight  transported  during  fiscal  year  ending  June  30, 1891  (15, 000  tons) .  9, 300. 00  • 


Lr    6. 


IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 

Fishing  Creek  is  a  tributary  to  the  Tar  Eiver,  which  it  joins  56 
miles  above  Washington,  !N^.  C,  and  96  miles  above  the  river  mouth  at 
Albemarle  Sound. 

From  its  mouth  38  miles  up  to  Bellamys  Mills  its  slope  is  gentle  and 
its  depth  about  4  feet  at  ordinary  stages,  but  it  is  so  much  obstructed 
by  snags,  logs,  and  leaning  trees  that  it  is  unnavigable,  and  one  has,  in 
places,  to  pick  his  way  over  it  even  in  a  skiff. 

It  flows  through  a  country  in  part  cultivated,  in  part  cleared  but  not 
cultivated,  and  in  part  forest,  which  contains  a  considerable  quantity 
of  valuable  timber,  gum,  cypress,  hickory,  oak,  and  pine. 

At  Bellamys  Mills  the  stream  is  crossed  by  a  dam  160  feet  long  and 
12  feet  high,  over  which  an  average  depth  of  12  inches  of  water  is  said 
to  be  discharged  throughout  the  entire  year. 

The  project  of  1889  is  to  clear  the  creek  of  snags,  logs,  and  over- 
hanging trees,  from  its  mouth,  38  miles,  to  Bellamys  Mills,  at  a  cost 
roughly  estimated  at  $26,000. 

By  the  act  of  September  19, 1890,  the  sum  of  $10,000  was  appropri- 
ated for  beginning  the  improvement,  with  the  proviso — 

That  no  part  of  this  sum  shall  be  expended  until  the  bridges  over  that  part  of  said 
river  to  be  improTed  hare  been  removed  or  suitable  draws  provided  in  same  so  as 
not  to  obstruct  the  navigation  of  said  river. 

The  creek  is  crossed  by  nine  county  bridges  and  one  railroad  bridge, 
aU  without  draws.  That  the  appropriation  might  be  lawfull}^  applied 
to  tlvB  improvement  of  the  creek,  the  owners  of  thci  bridges  have  been 


*  Balance  of  $18.60  turned  over  to  surplus  fund. 
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requested  to  provide  draws  in  them.  This  request  has  not  be^i  com- 
plied with,  and  the  money  has  not,  therefore,  become  applicable  to  the 
improvement  of  the  creek  to  June  30, 1892,  and  no  work  whatever  has 
been  done  upon  it. 

The  appreciable  benefit  of  clearing  out  Fishing  Creek,  which  can  be 
done  principally  with  mules  without  a  plant,  will  be  restricts  to  a 
section  of  country  extending  but  a  short  distance  from  its  banks,  and 
creeks  as  important  are  very  numerous  in  the  United  States. 

The  creok  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  sfatewoit, 

July  1, 1891,  balance  unexpended $10,000.00 

July  1, 1892,  balance  unexpended 10,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 000. 00 

{Amount  (estimated)  required  for  completion  of  oxibtinp  project. 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end iiigjuni' 30, 1894  *I0, 000.00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


FUhing  Creek,  Xartk  Carolina, 
Appropriated  September  19,  1890,  $10,000. 


L7. 

IMPROVEMENT  OF  PAMLICO  AND   TAR  RIVER,  INCLUDING  TAR  RIVER 
FROM  TARBORO  TO  LITTLE  FALLS,  NORTH  CAROLINA. 

The  two  names  dcsi^ate  one  river. 

From  its  mouth  in  Pamlico  Sound  up  37  miles  to  Wasliinj^^ton,  N.  C, 
it  is  a  broad  estuary  and  is  called  the  Pamliiro.  Above  Washington  it 
soon  narrows,  becomes  more  distinctly  fluvial  in  character,  and  is  called 
the  Tar  to  its  source. 

Appropriations  for  the  two  sections  were  made  separately  prior  to 
1880,  and  in  one  item  since  that  date. 

It  rises  near  the  easterly  verge  of  the  undulating  or  hilly  section  of 
North  Carolina,  and  flows  between  the  Eoanoke  and  the  Neuse  across 
the  level  expanse  of  pine  forests,  differing  little  from  those  streauis  in 
its  characteristics.  From  the  falls,  or  rapids,  at  Rocky  Mount  to  the 
Sound  its  length  is  127  miles. 

Its  bed  is  generally  of  sand  and  soft  material. 

It  flows  at  a  distance  of  from  13  to  25  miles  from  the  Eoanoke  on  the 
north,  and  of  18  to  38  miles  from  the  Neiise  on  the  south. 

Between  Rocky  Mount  and  Tarboro  it  is  tortuous,  the  distance  by 
river  being  42  miles,  while  by  an  air  line  it  is  only  14  miles. 

Freshets  are  frequent  and  sudden,  having  an  extreme  recorded  rise 
of  20  feet  at  Rocky  Mount,  22  feet  at  Greenville,  and  about  5  feet  at 
Washington. 

*  This  »um  of  $10,000  can  be  advantap^crmsly  applied  in  the  eflBcient  and  economioal 
performance  of  the  work,  but  it  is  not  to  bo  understood  that  it  cun,  in  the  opinion  of 
the  district  engineer,  bo  applied  with  protit  to  the  United  St^Uj^^^  bv  VjUUV  IC 
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Near  its  mouth  the  lunar  tides  range  about  12  inches,  but  are  in- 
creased to  2  feet  or  more  by  the  wind. 

Its  width  increases  from  one-half  mile  at  Washington  to  4  miles  at 
its  mouth. 

When  the  United  States  commenced  to  improve  the  river  in  1877  the 
channel  contained  the  following  obstructions  placed  in  it  during  the 
war:  First,  at  Hills  Point,  about  6  miles  below  Washington,  four  rows 
of  piles,  the  two  lower  rows  being  about  10  feet  apart,  and  the  two  up- 
per rows,  driven  in  like  manner,  150  yards  from  them;  all  were  cut  off 
3  feet  below  water.  Second,  a  short  distance  below  Washington  by  two 
more  rows  of  piles  driven  about  one-quarter  of  a  mile  apart.  Third, 
about  one-quarter  of  a  mile  below  Sparta  by  two  lighters  sunk  in  the 
channel,  and  fourth,  1  mile  below  Tarboro  was  the  wreck  of  the 
steamer  Oregon. 

Above  Washington  the  river  was  obstructed  by  snags,  logs,  and 
stumps  in  its  channel,  and  by  trees  overhanging  from  its  banks. 

Its  depth  gradually  diminished  from  21  feet  at  its  mouth  to  8  feet 
immediately  below  the  bai*  at  Washington,  which  extended  7,400  feet 
below  the  lower  wharf  of  the  town,  and  upon  which  the  depth  at  low 
water  was  5  feet  at  a  point  half  a  mile  below  the  wharf,  and  at  other 
I)oints  6J  to  7  feet,  with  intervals  where  the  depth  was  8  feet,  but  all 
of  which  were  much  diminished  by  the  effect  of  the  wind. 

From  Washington  up  48  miles  to  Tai-boro  the  available  depth  is  re- 
ported to  have  been  2  to  3  feet  eight  months  annually. 

The  projects  of  1875  to  secure  by  dredging  and  removal  of  war  ob- 
structions a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to 
Washington,  and  of  1879  to  clear  a  channel  60  feet  wide,  3  feet  deep 
at  low  wat^r,  22  miles  to  Greenville,  and  20  inches  deep  at  low  water 
06  miles  farther  to  Eocky  Mount,  by  removing  war  obstructions,  snags, 
logs,  stumps,  and  overhanging  trees,  have  been  continued  without 
modification. 

Since  the  commencement  of  the  improvement  in  1877  the  work  accom- 
plished has  embraced  the  removal  of  all  the  war  obstructions  from  the 
channel;  the  dredging  in  1877  and  1878  through  the  sand  shoal  imme- 
diately below  Washington  of  a  channel  175  feet  wide  and  9  feet  deep 
at  ordinary  low  water,  "to  give  8  feet  when  the  northwest  winds  caused 
extreme  low  water;''  the  dredging  in  1878  to  1882  of  a  channel  the 
same  depth  108  feet  wide  through  the  shoal  about  1  mile  below  Wash- 
ington by  the  removal  of  about  1  foot  of  sand  and  mud  and  of  large 
masses  of  roots  and  stumps  beneath  it;  the  construction  in  1880  to 
1884  along  19  miles  of  river,  from  a  point  9  miles  below  to  a  point  28 
miles  below  Tarboro,  of  upwards  of  42  jetties,  mostly  of  sheet  piling, 
and  in  some  instances  of  logs  and  brush,  aggregating  6,684  linear 
feet;  the  clearing  of  the  channel  of  snags,  logs,  and  stumps,  and  the 
banks  of  leaning  trees  from  Washington,  89  miles,  to  Eocky  Mount. 

A  preliminary  examination  made  by  First  Lieut.  Mason  M.  Patrick, 
Corps  of  Engineers,  in  November,  1890,  and  survey  by  Assistant  Engi- 
neer Charles  Humphreys,  October,  1890,  to  January,  1891,  of  the  shoals  at 
and  1  mile  below  Washington,  show  the  channels  dredged  through 
them  in  1877  to  1882  to  have  shoaled  from  1  foot  to  1.9  feet  by  deposit, 
principally  of  soft  mud  and  sand,  reducing  the  depth  of  the  channel 
to  a  minimum  of  about  7  feet  at  low  water.  , 

In  his  supplemental  report  of  February  21,  1891,  based  upon  this 
survey,  my  predecessor,  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  rec- 
ommended redredging,  straightening,  and  widening  this  channel  to  the 
depth  of  9  feet  and  width  of  200  feet,  by  the  removal  of  113,222  cubic 
yardSy  at  an  estimated  cost  of  t45,000.  Digitized  by  vjuu^lc 
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During  the  fiscal  year  ending  June  30, 1892,  the  channel  was  (bleared 
of  snags,  logs,  and  stumps,  and  the  banks  of  leaning  and  overhanging 
trees  from  the  falls  at  Rocky  Mount  down  40  miles  to  Tarboro,  and  from 
Tarboro  28  miles  below  it  was  fairly  cleared  of  snags,  logs,  and  stumps, 
as  well  as  leaning  trees  which  have  accumulated  since  the  last  opera- 
tions upon  it.  The  number  of  snags,  etc.,  removed  and  details  of  work 
done  will  be  found  in  the  appended  report  of  Assistant  Engineer  W. 
H.  Chadbourn,  jr.,  who  has  been  in  immediate  charge  of  the  wqrk  since 
the  death  of  Mr.  Eobert  Ransom  January  14, 1892,  under  whose  imme- 
diate supervision  the  improvement  had  been  for  several  years  past. 

At  the  date  of  this  report  the  minimum  depth  in  the  channel  on  the 
shoals  at  and  1  mile  below  Washington  is  about  7  feet;  at  Red  Banks, 
20  miles  above  Washington  and  2  miles  below  Greenville,  there  is  a 
shoal  which  is  very  troublesome  to  steamers  at  low  water,  and  at  the 
mouth  of  Jerrys  Creek,  43  miles  above  Washington  and  6  miles  below 
Tarboro,  for  a  distance  of  350  feet  there  is  a  shoal  with  a  minimum 
depth  of  1  foot  at  low  water;  the  channel  is  well  cleared  of  snags,  logs, 
and  stumps,  and  the  banks  of  overhanging  trees  from  Rocky  Mount 
down  about  68  miles  to  a  point  within  20  miles  above  Washington, 
whence  to  Washington  it  is  quite  badly  obstructed.  The  work  of  re- 
moving these  snags  is  in  progress  at  the  dose  of  the  fiscal  year.    • 

A  draw  is  now  being  placed  in  the  railroad  bridge  at  Tarboro,  but 
there  is  one  highway  bridge  at  Tarboro  and  two  between  Tarboro  and 
Rocky  Mount  without  draws. 

The  river  above  Tarboro  is  at  present  navigated  only  by  a  steam  flat- 
boat  owned  by  the  Farmers- Oil  Mill  Company,  which  makes  about  two 
round  trips  weekly  between  the  cotton-seed  oil  mills  of  that  company 
about  3  miles  above  Tarboro  and  Washington,  carrying  cotton  seed 
upstream  and  oil  downstream.    Its  capacity  is  about  50  tons. 

The  four  principal  towns  on  this  river  by  the  census  of  1890  are  Rocky 
Mount  at  the  falls,  having  a  population  of  816;  Tarboro  with  a  popula- 
tion of  1,924;  Greenville  with  a  population  of  1,937,  and  Washington 
with  a  population  of  3,545. 

From  the  census  of  1890  it  appears  that  in  the  three  counties  of  Edge- 
combe, Pitt,  and  Beaufort  there  were  grown  in  1879,  47,150  bales  of  cot- 
ton fi^om  94,812  aeres,  and  in  1889,  31,032  bales  from  108,709  acres. 

On  account  of  the  indefinite  extent  of  the  work,  the  uncertainty  as 
to  the  location  and  time  when  it  should  be  done,  and  the  frequent  in- 
terrui)tions  by  freshets,  the  work  was  done  by  hired  labor  and  the  use 
of  United  States  plant. 

The  river  is  in  the  coUectiou  district  of  Pamlico,  N.  C. 

Money  staiement 

July  1,  1891,  balance  tinexpended $9,256.21 

June  30,  1892,  amount  expended  durin j;  Hscnl  .voar 6, 148. 39 

July  1,  1892,  balance  unexpended 3, 107. 82 

July  1,  1892,  outstanding  riabilities 832.67 

July  1,  1892,  balance  available 2, 275. 15 

Amount  appropriated  by  act  ai)prov«Ml  July  13,  1S92 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  IWW 12, 275. 15 

{Amount  (estimated)  required  for  completion  of  exist in;x  project 42, 000. 00 
Amount  that  can  beprofitabh  cxj  ended  intiRcal  ycarending.l'uno30, 1894    42, 000. 00 
Submitted  in  compliance  with  ri'(piirfmeut8  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


Digitized  by 


Google 


APPENDIX   L REPORT   OF   HIAJOR   STANTON.  1121 

report  of  assistant  enoinebk  w.  h.  chadbourn,  jr. 

United  States  Engineer  Office, 

Beaufort,  N,  C,  June  SO,  189S, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  Pam- 
lico and  Tar  rivers  for  the  Hscal  year  ending  June  So,  1892: 

Three  hoisters  and  necessary  quarters  and  flats  were,  on  October  13  to  18,  1891. 
towed  from  Biddies  Landing  on  Neuse  River  to  Tarboro,  on  Tar  River,  and  on  23d 
of  same  month  work  of  warping  plant  to  Rocky  Mount  (88  miles  above  Washington 
and  head  of  navigation)  was  commenced,  the  plant  removing  from  the  stream  the 
worst  obstructions  as  it  went  up. 

On  account  of  low  water  in  the  river  the  plant  did  not  reach  Rocky  Mount  until 
December  4,  1891,  and  on  account  of  high  water  laid  up  till  January  26, 1892,  since 
which  time  it  has  worked  downstream  &  miles,  removing  to  June  30, 1892: 

From  the  channel : 

Two  thousand  one  hundred  and  sixty-one  large  snags,  343  stumps,  1,315  trees,  40 
cords  small  snaes,  and  729  logs ;  and 

From  the  banks : 

Nineteen  stumps,  623  cords  small  brush,  1,651  trees  cut  and  pulled  back,  2,015  logs 
cut  and  pulled  bacK,  and  517  trees  trimmed. 

Water-gauge  observations  have  been  kept  at  Rocky  Mount  during  the  year,  and 
at  Tarboro  since  May  8,  1892.  • 

The  result  of  the  season's  worR  is  a  very  fair  channel  from  Rocky  Mount  to  Tar- 
boro', and  a  thoroughly  cleared  channel  from  Tarboro  to  within  24  miles  of  Wash- 
ington, being  the  part  of  the  river  most  obstructed. 

The  river  between  Tarboro  and  Rocky  Mount  is  obstructed  by  four  bridges  with- 
out draws,  two  of  which  at  Tarboro  are  sufficiently  high  to  permit  small  boats  to 
pass  under  at  ordinary  stages  of  water.  One  of  the  bridges  is  now  being  rebnilt 
with  a  drawspan. 

It  is  recommended  that  no  further  money  be  expended  above  Tarboro  until  the 
river  is  unobstructed  by  bridges  and  there  is  some  navigation  there. 

It  is  believed  that  no  funds  will  be  required  to  clear  the  river  between.  Tarboro 
and  Washington  during  the  next  two  years,  and  it  is  therefore  recommended  that 
any  further  appropriation  be  applied  to  dredging  below  Washington,  and  it  is  urged 
that  a  sufficient  amount  be  appropriated  to  complete  the  project  at  once. 

It  will  then,  probably,  be  desirable  to  do  some  jetty ing  between  Tarboro  and 
Greenville. 

The  following  steamers  are  engaged  in  the  commerce  of  the  river,  besides  many 
sail  vessels:  The  steamer  Pamlico,  254  tpns,  made  five  trips  during  the  year  from 
Washington  to  Norfolk  and  return.  The  steamer  Annie,  246  tons,  made  fifteen  trips 
during  fiie  yearfrom  Washington  to  Norfolk  and  return.  ITie  steamer  Vesper,  292 
tonfl,  has  been  making  one  trip  per  week  ^ince  December  1,  1891,  from  Washington 
to  Norfolk.  The  steamer  Albemarle,  about  500  tons,  has  been  making  two  trips  per 
week  since  November  1,  1891,  between  Washington  and  Norfolk.  The  steamer  Alpha, 
233  tons,  and  Beaufort,  385  tons,  run  irregularly  from  points  on  Lower  Pamlico  to 
Washington  and  Norfolk,  The  steamer  Greenville,  68  tons,  made  three  trips  per  week 
between  Washington  and  Tarboro  during  part  of  the  year.  The  steamer  B.  L, 
Meyers,  128  tons,  makes  three  trips  per  week  from  Washington  to  Tarboro  when 
height  of  water  permits,  and  when  not,  to  Greenville,  or  as  far  as  she  can  go.  The 
steamer  Delta,  86  tons,  has  made  irregular  trips  on  the  river.  ITie  steamer  Beta,  57 
tons,  has  done  the  same. 

The  steam  tugs  Edith,  19  tons,  E,  S,  Whittaker,  25  tons,  Geo,  M,  Hill,  26  tons,  J.  W. 
Faxton,  21  tons,  Josie,  10  tons,  Lizzie  Massey,  23  tons,  have  towed  on  the  river. 

The  expenses  of  the  year  have  been : 

Repairs  to  plant $57.  g3 

Purchase  of  property ■. 10.50 

Care  of  plant  laying  up 103. 40 

Wafer-guaee  observations 84. 00 

Superintendence  and  office  expenses 971. 55 

Labor,  supplies,  towing,  etc 5^  410!  92 

Total 6,638.20 

The  operations  on  the  river  were  under  the  immediate  charge  of  Overseer  Eugene 
J.  Bell,  who  has  rendered  most  faithful  and  efficient  service  and  has  my  thanks  for 
his  untiring  work.  . 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Chadbourn,  Jk., 

27.  S.  Assistant  Engineer, 
M^j.  W.  S.  Stanton, 

Corps  of  Engineers,  U.  S.  A.  ^ g.^.^^^  ^^ K^uuwk 

SNG  92         71  ^ 
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CO.M.MBRCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows: 


ClasH  of  gooclrt. 


Cotton  and  product*. 

Tobacco 

Kice 

GraiuB  and  fora>;o 

Vegetables  ami  truck 

Live  stock  and  ])rodu<;t8  . 

Fish,  oyytera,  etc 

Is  aval  storeii 

Lumber  and  priMlucta — 

Coal  and  minerals 

yertilizers 

Machinery 

General  merchandise  — 


Total. 


Exports. 


$1. 000, 000 

130,  000 

20.  OIK) 

3.000 

130.000 

6.000 

150.000 

15.000 

1,000,000 


Imports 


200,000 


2, 054, 000 


$5,000 


10,000 


5.000 

100,000 

100, 000 

2,000,000 


2,220,000 


Total. 


$1, 000. 000 

130.000 

20.000 

8.000 

130.000 

16.000 

150,  000 

15.000 

1,000,000 

5,000 

100.000 

100,000 

2, 200. 000 


4,874,000 


Tonnage. 


7,000 

150 

500 

250 

4,500 

200 

8,000 

1.000 

150,000 

1,000 

2,000 

1,000 

20,000 


105,600 


The  above  statistics  are  based  mainly  npon  reports  of  Assistant  Engineer  William 
H.  Chadbonm,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials^  and  prominent  shippers  and  merchants. 


Pamlico  and  Tar  rioen,  North  Carolina, 
APPEOPRIATED. 


Date. 


Amonnt. 


Aggregate. 


.Taly  4.  1830.  t4>  July  7, 1838 

August  14, 1876 

March  3, 1879 

June  14,1880 

March  3. 1881 

August  2. 1882 

July  5. 1884 

August  5, 1886 

AugU8tn,1888 

September  19, 1890 


$10, 000 
15, 0(10 
6,000 
9,000 
8,000 
lOr.OOO 
5,000 
5,000 
10.006 
10,000 


$10,000 
15, 000 
21.000 
30.000 
38,000 
48,000 
53.000 
58,000 
68,000 
7&000 


EXPENDED. 


Fiscal  year  ending  June  30— 

Daring 
year. 

Aggregate. 

1837tol839 

$10,000.00 
363.96 
12,586.47 
1,209.80 
6, 605. 16 
8.392.24 
6, 794. 09 
3, 932. 75 
5,802.86 
4,870.77 
2,414.23 
3, 161. 28 
1,663.72 
6,832.20 
1,619.87 
2,565.28 

$10,000.00 
363  96 

1877 

1878 

12, 029. 18 
14,139.23 
20,744.39 
29, 136. 63 
35,930.72 
39,863.47 
45,666.33 
50  537  10 

1879  

1880 

1881 

1882 

1883 

1884 

1885 

1886 

52,951.33 
56,112.61 
57,776.33 
64,608.53 

1887 

1888 

1889 

1890 

66,227.90 

1891 

68,703.18 
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Famlico  and  Tar  rivers,  yorlh  Carolina — Continued. 
KKEIGIIT  TKAXSPORTED. 


Fifical  year  ending  June  30^ 


Tons. 


1876 21,000 

1878 

1887 : ...' 

1888 

1889 ' 

1890 ; 

1891 1        277,832 


Yaluo. 


1500,000 
2, 190. 000 
2, 338, 703 
2,888,744 
4, 642, 990 
4,670,810 
6, 742, 475 


List  of  steamers  naHgatiny  the  Pamlico  and  Tar  rivers^  North  Carolina,  in  the  fiscal 

year  ended  June  30, 189 J. 


Names  of  steamers. 

.Net 
tonnage. 

iFrom— 

To— 
Norfolk 

Number  of  trips 
yearly. 

Pamlico 

254 
240 
292 

Washington 

6 

A.nuie       »••      ........ 

do 

do 

15 

Vesper 

do 

do 

28 

Albemsxle 

37.60 

do 

.do 

64 

j^lpha               

233 

383 
68 

128 

86 
57 
19 
.     25 
26 
27 
10 
23 

On  lower  Pamlico 

do 

Washington  and  Nor- 
folk. 
do 

Irregular. 
Do. 

Seanfort     • 

Greenville  

Washington 

Tarboro  ....♦ 

3  trips  per  week 
part  of  year. 

8  trips  per  week 
when  height  of 
water  permits. 

B.L.  Myers 

do 

do 

Delta     

On  river 

On  river .......... 

Beta 

do 

do 

Edith*       

do 

do    

Do. 

E.  T  Whittaker* 

:::;::do  :::;:::::....:. 

do 

do 

do 

do 

Do. 

Geo.  M.  Hill  *.-..- 

do 

Do. 

J  W  Paxton*        

.  .  do    

Do 

joaie* 

do 

Do. 

LlarieMassey* 

do 

Do. 

*  Tugboats. 


L8. 


IMPROVEMENT  OP  OONTENTNIA  OEEBK,  NORTH  CAROLINA. 

It  is  the  largest  tributary  to  the  Neuse  River,  into  which  it  flows 
from'the  left  bank  32  miles  above  Newbern. 

At  Stantonsburg,  63  iniles  by  river  (30  by  land)  from  its  mouth,  the 
Contentnia  becomes  8teei)er  in  slope,  narrows  rapidly,  "and  is  totally 
impassable  even  at  mean  low  water;"  thence  to  its  mouth  it  is  very 
toiiiuous,  and  when  its  improvement  was  commenced  by  the  United 
States  in  1881  it  was  "  badly  choked  with  fallen  timber,  sunken  logs, 
and  snags,  also  obstructed  by  sand  bars  and  navigation  rendered  ex- 
ceedingly difficult,  in  many  places  next  to  impossible,  by  the  dense 
overhanging  growth." 

The  project  of  1881,  continued  without,  modification,  is  to  clear  it  of 
overhanging  trees  and  its  channel  of  snags  and  logs  to  the  depth  of 
not  less  than  3  feet  at  the  flush- water  stages  of  eight  or  nine  months^ 
annual  duration,  at  a  cost  estimated  in  1888  at  $77,500. 

At  the  date  or  this  report  by  the  expenditure  of  upwards  of  $48,700, 
the  channel  to  the  depth  of  3  feet  had  been  moderately  well  cleared 
from  the  mouth  31  miles  up  to  Snow  Hill,  and  very  roughly  cleared  the 
remaining  32  miles  to  Stantonsburg. 

The  traffic  on  the  creek  is  by  the  steamer  Laurajj)^2^^t(f^\^^^^M^g 
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from  three  to  five  trips  per  week  to  Snow  Hill,  and  by  the  steamer  Ifettie 
W.,  of  36  tons,  making  irregular  trips  to  whatever  point  she  can  get 
freight.  Considerable  lumber  is  reported  to  be  rafted  down  the  creek, 
some  of  which  is  towed  by  the  tug  Swan  to  the  sawmills  at  Newbern. 

The  extent  and  character  of  the  traffic  in  detail  will  be  found  in  the 
appended  table  of  commercial  statistics. 

Work  was  suspended  June  10, 1891,  and  has  not  been  resumed  during 
the  fiscal  year  ending  June  30, 1892. 

The  creek  is  now  most  obstructed  near  its  mouth  at  Spring  Slough, 
and  considerably  obstructed  at  other  points  below  Snow  HjU. 

The  $2,500  now  available  will  be  applied  to  improvement  at  these 
points  during  the  ensuing  season  of  low  water. 

A  water-gauge  record  has  been  kept  at  Stantonsburg  throughout  the 
year. 

For  almost  its  entire  course  below  Stantonsburg  the  creek  flows  about 
midway  between,  and  16  to  20  miles  from,  the  Tar  and  Keuse  rivers, 
which  have  been  improved  by  the  United  States  at  a  cost  to  this  date 
of  upwards  of  $66,000  and  $266,000,  respectively.      . 

If  it  be  the  will  of  Congress  to  continue  at  a  further  estimated  cost 
of  about  $30,000,  and  an  aggregate  estimated  final  cost  of  $77,500,  an 
improvement  so  local  in  its  appreciable  benefits,  the  sum  of  $10,000 
could  be  applied,  so  far  as  regards  the  economical  execution  of  the 
work,  with  advantage  during  the  fiscal  year  to  end  June  30, 1894. 

The  creek  is  in  the  oollectiou  district  of  Newbern, 

Money  statement 

July  1,  1891,  balance  unexpended '. $3,588.90 

June  30, 1892,  amount  expended  during  fiscal  year 1, 341. 25 

July  1, 1892,  balance  unexpended 2,247.65 

July  1, 1892,  outstanding  liabilities 37.10 

July  1, 1892,  balance  available 2,210.56 

Amount  appropriated  by  act  approved  July  13,  1892 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 18^ 9, 210. 55 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 500. 00 

Amount  that  canbe  profitably  expended  in  fiscal  year  endme  J  une  30, 1894  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TAT18TIC8. 

The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows; 


Class  of  goods. 


Exports. 


Imports. 


Totals. 


Tonnage^ 


Cotton  and  products 

Rice 

Grains  and  forage 

Vegetables  and  vmdk .... 
Livestock  and  products 

JKovbI  stores 

Lumber  and  products — 
General  merchandise  . . . . 

Total 


$341,000 
10,000 
1,000 
20,000 
9,000 
3.000 
200,000 
50,000 


$600,000 


$841,000 

10,000 

1,000 

20,000 

9,000 

3,000 

200,000 

650,000 


634,000 


600,000 


1,234,000 


2,600 
45 
40 
500 
40 
200 
45,000 
7,000 


55,326 
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Contentnia  Creek,  North  Carolina, 
APPROPRIATED. 


1125 


Date. 


March  3, 1881 

August  2, 1882 

July  5, 1884 

AngUBt5,1886 

Aagufit  11, 1888 . . . 
September  19, 1890 


AmoTuit. 


Aggregate. 


$10,000 

$10,000 

10,000 

20,000 

5,000 

25.000 

15,000 

40,000 

5,000 

45, 000 

7,000 

52,000 

EXPENDED. 


FiHcal  year  ending  June  30— 

Daring 
year. 

Aggregate. 

1882 , 

$9,603.99 
,  9, 435. 89 

$9, 693. 99 
19, 129. 88 

1883 

1884 

870. 12 
3,268.61 
1,419.08 
9.331.40 
5,529.59 
3,829.34 

560.50 
4,772.98 

20,  000. 00 

1885 

23, 268.  61 

1886 

24,  (387. 69 

1887 

34, 019.  09 

1888 

39,  548. 68 
43, 378. 02 

1889 

1890 

43,  928.  52 

1891 

48, 701. 50 

FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  80— 

Tons. 

Value. 

1885 

$421,000 

1887 

839,550 
844,050 

1888 , 

1889 .                                                                ..       . 

1,203,500 
1,219,350 

1890 

1891 

125, 225 

1,342,100 

Lr    9. 

IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

The  Trent  is  the  principal  tributary  to  the  Neuse  Eiver,  which  it  joins 
from  the  right  bank  at  Newbern,  N.  0. 

Its  width  is  about  2,000  feet  at  Newbern,  averaging  between  450  and 
2,000  in  the  lower  7  miles,  and  narrowing  to  about  350  feet  in  the  lower 
9  miles,  and  averaging  about  175  feet  thence  to  Pollocksville,  18  miles 
above  Kewbern,  whence  20  miles  to  Trenton  it  varies  between  about  75  to 
125  feet.  From  Trenton,  39  J  miles  to  the  TTpper  Quaker  Bridge  it  varies 
from  10  to  160  feet^  and  averages  about  62  feet. 

Beginning  at  points  respectively  27, 32^,  and  37^  miles  above  Trenton 
there  are  stretches  of  narrows  through  cypress  swamps,  the  first  3  miles 
in  length,  varying  in  width  from  25  to  70  feet:  the  second  3J  miles  in 
length,  in  which  Sie  width  is  10  to  70  feet,  ana  the  third  about  2  miles 
in  length,  where  it  is  12  to  30  feet. 

Its  minimum  depth  at  lowest  stages  is  10  feet  from  Kewbern  to  Pol- 
locksville, 6  feet  thence  7  miles  to  Quaker  Bridge,  and  3  feet  thence  13 
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inileB  to  Upper  Quaker  Bridge.  It  has  a  miinmum  depth  in  the  nar- 
rows of  1^  feet. 

Its  banks  are  quite  variable,  frequently  changing  in  character  and 
height  from  cypress  swamps  to  blutt's  above  overflow  where  the  ground 
is  timbered  or  cultivated.  Above  Trenton  these  bluffs  are  of  various 
heights  up  to  60  feet,  and  below  it  they  are  10  to  25  feet  high.  In  the 
lower  9  miles  between  the  bluffs  there  are  salt  marshes. 

Its  bed  is  generally  sandy,  with  occa-sional  rock  shoals  above  Lower 
Quaker  Bridge,  and  sand  with  mud  toward  and  near  the  mouth. 

Freshets  overflow  its  bottom  lands,  and  had,  during  the  three  years 
of  gauge  observations,  1889  to  1891,  a  recorded  extreme  rise  of  17.6 
feet  at  Trenton,  4.5  feet  at  PoUocksville,  and  5  feet  at  Kewbern. 

Tides  are  perceptible  a  considerable  distance  above  its  mouth. 

It  is  quite  tortuous;  the  distance  between  Upper  Quaker  Bridge  and 
Newbern,  between  which  its  length  is  77  J  miles,  being  only  32  miles  by 
an  air  line.    There  are  occasional  groups  of  exceedingly  sharp  bends. 

Pursuant  to  act  of  Congress  of  June,  1878,  the  river  was  surveyed 
from  Newbem  to  Trenton  in  1878; 

Between  Newbern  and  PoUocksville  the  river  was  then  compara* 
tively  free  from  obstructions,  and  6  feet  of  water  could  be  carried  at  low 
summer  stages.  Above  PoUocksville,  and  especially  between  the  Lower 
Quaker  Bridge  and  Trenton,  it  wa«  badly  obstructed  by  large  quanti- 
ties of  snags  in  the  channel,  by  fallen  and  overhanging  trees,  by  occa- 
sional sand  bars,  and  by  one  or  more  ledges  of  rock.  One  steamer  ran 
regularly  to  PoUocksville,  and  one  occasionally  9  miles  farther  to 
Quaker  Bridge,  above  which  navigation  was  confined  to  flatboats  and 
rafts.  Before  the  river  had  become  so  badly  obstructed  steamers  made 
regular  trips  to  Trenton. 

The  project  of  1879  was  to  secure  a  channel  3  feet  deep  at  extreme 
low  summer  stages  from  PoUocksville  to  Trenton  by  removing  aU  ob- 
structions and  dredging  to  the  width  of  50  feet  through  the  shoals;  to 
divert  the  water  from  portions  of  old  river  beds  by  building  400  feet  of 
solid  dike,  to  protect  the  banks  by  600  feet  of  wattle  dam,  and  to  cut  off 
a  bend  4  miles  below  PollocksviUe,  at  an  estimated  cost  of  $22,000. 

The  quantities  of  snags  and  logs  in  the  river  proved  so  much  greater 
than  was  expected,  especially  in  the  14  miles  next  below  Trenton,  this 
estimate  was  increased  in  1887  to  $59,000. 

The  project  of  1889  is  to  clear  the  river  for  navigation  by  small  steam- 
boats 33  miles  above  Trenton  and  by  pole  boats  6 J  miles  farther  to 
Upper  Quaker  Bridge,  at  an  increased  cost  of  $13,000,  the  estimated 
cost  of  the  project  of  1879  as  extended  in  1889  being  $72,000. 

Work  was  commenced  in  September,  1879,  and  $41,464.06  were  ap-. 
plied  to  June  30, 1886. 

At  that  date  a  large  number  of  snags  and  logs  had  been  taken  from 
the  channel  and  the  leaning  trees  cleared  from  the  banks  in  the  14 
miles  between  Quaker  Bridge  and  Trenton,  and  the  river  had  been 
cleared  of  snags,  logs,  and  overhanging  growth  to  Trenton  from  its 
mouth;  a  turning  basin  had  been  dr^ged  at  Trenton  to  6  feet  in  depth 
at  low  water  and  revetted  with  wood;  from  the  turning  basin  down- 
stream a  cut  4,300  feet  long,  75  feet  wide,  and  3  feet  deep  at  low  water 
had  been  dredged;  other  dredging  had  been  done  on  shoals  between 
Trenton  and  Quaker  Bridge,  and  some  rock  shoals  blasted,  the  whole 
amount  of  dredging  done  in  the  river  aggregating  77,825  cubic  yards 
of  material,  besides  upwards  of  2,000  cubic  yards  of  rock. 
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Li  1887  six  shoals  of  sand  aggregating  upwards  of  800  feet  in  length 
had  reformed  in  the  1^  miles  next  below  Trenton. 

In  1889  the  snags  were  removed  to  the  natural  depth  and  a  width 
of  300  feet  for  a  distance  of  1,700  feet  entirely  across  Foys  Flats,  6  miles 
above  Newbem,  and  a  channel  100  feet  wide  and  8  feet  deep  at  dead  low 
water  (equal  to  that  elsewhere  in  the  river  from  Newbern  to  Trenton) 
was  dredged  through  the  flats  by  the  removal  of  14,677  cubic  yards  of 
material,  besides  many  stumps  and  roots. 

In  1891  the  worst  obstructions  of  recent  accumulation  were  removed 
from  the  channel  from  the  mouth  to  Trenton,  and  the  7  miles  of  river 
next  above  Trenton  were  fairly  cleared  by  the  removal  of  a  large  number 
of  snags,  logs,  and  stumps  from  its  channel  and  leaning  trees  from  its 
banks. 

During  the  fiscal  year  ending  June  30, 1892,  the  river  has  been  sur- 
veyed from  Trenton  to  Upper  Quaker  Bridge,  but  the  funds  available 
have  been  insufficient  for  other  work  in  improving  it. 

At  the  date  of  this  report,  June  30, 1892,  the  river  below  Trenton  is 
rei)orted  in  veiy  good  condition  with  the  exception  of  logs  lost  from 
rafts  which  cause  occasional  dangerous  obstructions. 

The  commerce  of  this  river  is  principally  transported  in  one  small  steamboat,  the 
Howard,  of  63.79  tons,  making,  during  the  busy  season,  say  six  months  of  the  year, 
two  trips  per  week  to  Trenton  and  two  others  to  PoUocksviUe,  the  other  six  months 
one  trip  to  Trenton  and  two  to  Pollocks ville. 

The  steamer  Trent.  94  tons,  makes  irregular  trips  on  the  river,  and  the  launch 
Bloodgood  and  several  tugs  are  employed  occasionally  towing  timber  from  the  upper 
river  to  the  sawmills  near  Newbem. 

The  shoals  which  have  reformed  immediately  below  Trenton  prevent 
steamboats  fi^om  ascending  to  that  place  at  low  water. 

The  part  of  the  river  under  improvement  flows  through  the  middle  of 
Jones  County,  which  has  an  area  of  450  square  miles. 

By  the  United  States  census  it«  population  was  7,491  in  1880,  and 
7,403  in  1890.  In  1819  it  produced  4,078  bales  of  cotton  on  8,463  acres, 
and  in  1889,  2,968  bales  on  12,462  acres. 

The  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

July  1, 1891,  balance  unexpended $1, 640. 56 

JuHe  30,  USfe,  amount  expended  during  iiscal  year •.      1, 031. 84 

July  1, 1892,  balance  unexpended 608.72 

July  1,1892,  outstanding  liabilities 25.50 

July  1, 1892,  balance  available 583.22 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000.  OQ 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 583. 22 

f  Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 

I  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    10, 000;  00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  foUows: 


Class  of  goods. 


Exports. 


Imports. 


Totals. 


Tonnage. 


Cotton  and  products 

Tobacco 

Rice 

Grains  and  forage 

Vegetables  and  track 

Live  stock  and  products  . 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  proclncts. . , . 

Fertilizers 

Machinery 

General  merchaudise 

Sundries 


Total. 


$200,000 


500 
1,800 
10,000 
2.000 
1,000 
5.000 
250,000 


$8,000 
1,(100 
2,500 


10,000 


20,000 

5,000 

150.000 

2,000 


$200,000 

8,000 

1,500 

4.300 

10,000 

2,000 

1,000 

5,000 

250. 000 

20,000 

5,000 

150,000 

12.000 


480,300 


188,500 


668,800 


1,200 

25 

25 

2t»0 

200 

25 

~t 

250 

40.000 

7<J0 

.'>0 

2.300 

100 


45,080 


Decrease  since  last  year,  44,905  tons. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chadbonm,  jr.,  made  after  much  correspondence  and  conversation  with  steauiboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

Trent  River,  North  Carolina, 
APPROPRIATED. 


Date. 


Amount.      Aggregate. 


March  3, 1879 

June  14,1880 

March  3,  1881 

August  2,  1882.... 

July  5, 1884 

August  5, 1886 

AugUhtll,  1888... 
September  19, 1890 


$7,000 
10.000 
5,000 
10,000 
10,000 
3,500 
5,000 
5.000 


$7,000 
17, 000 
22,000 
32. 000 
42,000 
45.500 
50,500 
55,500 


EXPENDED. 


Fiscal  year  ending  Juno  30— 

During 
year. 

Aggregate. 

1880 

$6,871.63 

10,279.80 

4,848.57 

1,597.38 

8, 402. 62 

9, 329. 56 

134.50 

667.67 

673.25 

6, 867. 40 

807.03 

8,517.66 

$6, 871.  63 

1881 

17, 151. 4.3 

1882 

22, 000. 00 

1883 

23,  597. 38 

1884 

82. 000. 00 

1885 

41, 329. 56 

1886 

41,464.06 

1887 

42,031.73 

1888 

42,704.98 

1889 

49, 572. 38 

1890 

50,  .379. 41 

1891 

53, 897. 07 

FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30— 

Tons. 

Value. 

1879 

22,000 

$400,000 

1884 

445.900 

1885 

444,500 

1887        -                                        

650,000 

1888 

720,000 

1889 

971,750 

1890      ..                                                             .                    

958,850 

1891 

89,985 

1«  352, 926 
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Li  10. 
IMPROVEMENT  OF  NEUSE  RIVER  UP  TO  8MITHFIELD,  NORTH  CAROLINA. 

Rising  near  the  northerly  boundary  in  the  middle,  Mly,  or  undulat- 
ing belt  of  North  Carolina,  the  Neuse  flows  southeasterly  and,  crossing 
the  broad,  low,  comparatively  level  expanse  of  sandy  soil  covered  with 
pine  forests  and  intersected  with  C3rpress  morasses^  empties  into  P4m- 
lico  Sound. 

The  river  is  quite  tortuous.  While  the  air-line  distance  from  Smith- 
field  to  Goldsboro  is  but  22  miles,  by  the  river  it  is  62  miles,  and  the  air- 
line distance  from  Smithfield  to  !Newbemis  80  miles,  while  by  the  river 
it  is  150  miles. 

It  is  especially  tortuous  for  a  part  of  the  distance  between  a  point 
about  9J  miles  below  Goldsboro  and  the  mouth  of  Contentnia  Creek, 
for  about  4  miles  below  Whitehall,  and  about  H  miles  above  Kinston 
for  5  miles,  at  all  of  which  places  there  are  series  of  very  abrupt  bends 
difficult  for  navigation.  • 

Its  course  for  about  2p  miles  in  the  region  of  Kewbem  is  approxi- 
mately parallel  with  and  but  20  miles  from  the  Pamlico  and  Tar  River. 

From  a  point  above  and  near  Newbem  up  150  miles  to  Smithfield  its 
width  varies  from  80  to  250  feet,  being  130  feet  at  Smithfield  and  80  feet 
near  Goldsboro. 

A  few  miles  above  Kewbern  it  gradually  widens  into  an  estuary, 
spreading  to  a  width  of  5  miles  at  its  mouth  at  Pamlico  Sound,  40 
miles  below  Kewbem. 

Freshets  are  frequent  and  sudden,  having  an  extreme  recorded  rise 
of  15  feet  at  Smithfield,  20  feet  at  Goldsboro,  and  17  feet  at  Kinston. 

The  height  of  the  banks  from  Goldsboro  to  Contentnia  Creek  is  10  to 
20  feet  on  the  concave  side,  3  to  6  feet  on  the  convex  side,  and  from 
Contentnia  Creek  to  Kewbem  about  5  feet. 

The  banks  and  immediate  bottom  lands  are  for  long  distances  densely 
timbered  and  frequently  overflowed,  but  some  of  the  lower  bottoms, 
which  are  very  fertile,  have  been  reclaimed  by  dikes. 

Plantations  and  houses  are  generally  situated  upon  the  uplands,  2  to 
3  miles  back. 

The  bed  of  the  river  is  generally  of  coarse  sand  and  gravel,  but  at 
Broadway  Landing  it  consists  of  fine-grained  slate,  and  near  Fort  Barn- 
well, about  28  miles  above  Kewbem,  of  a  conglomerate  of  shells. 

About  2  miles  below  Smithfield,  and  also  near  Quaker  Neck,  there 
are  Bock  shoals,  consisting  of  slaty  rock  covered  with  loose  rock  and 
bowlders. 

In  Pamlico  Sound  the  water  is  salt.  The  estuary  portion  of  the  river 
has  a  lunar  tide  of  4  to  8  inches,  but  its  surface  fluctuates  with  the 
wind  from  1  to  5  feet. 

In  1856-'57  the  State  of  North  Carolina  improved  the  navigation  of 
the  river  by  the  construction  of  wing  dams  and  by  the  removal  of  snags 
and  fallen  and  leaning  trees  between  the  mouth  of  Contentnia  Creek 
and  Pitch  Kettle,  21  miles  above  Newbem. 

Before  the  war  steamers  are  said  to  have  made  regular  trips  from 
Goldsboro  up  62  miles  to  Smithfield,  a  village  having  by  the  census  of 
1890  a  population  of  650.  It  is  said  to  be  the  center  of  a  fairly  produc- 
tive country. 

When  the  United  States  commenced  its  improvement  in  1878  the 
navigation  of  the  river  was  obstructed  by  war  blockades  at  four  points, 
namely:  First,  at  Johnson's  Point,  4  miles  below  Newbern,  by  a  row 
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of  "  Taukee  catchers,"  which  consisted  of  inclined  spars  secured  to 
cribs  or  boxes  filled  with  stone,  their  points  sliod  with  iron  and  sub- 
merged below  low  wat<?r;  second,  at  Fort  Point,  3  miles  below  New- 
bern,  by  another  row  of  "Yankee  catchers"  planted  a  short  distance 
below  a  line  of  vessels  tilled  with  stone  and  scuttled  and  flanked  with 
piles;  third,  at  Batchelder  Creek,  3  miles  above  Newbern,  by  a  row 
of  sunken  cribs,  barges,  and  vessels  filled  with  stones;  and  fourth,  at 
Southwest  Blockade,  7  miles  below  Kinston,  by  two  rows  of  sunken  cribs 
filled  with  stones  arranged  checkerwise  across  the  channel. 

Below  Contentnia  Creek  the  remains  of  a  cofferdam  constructed  for 
building  the  foundations  of  a  lock,  never  completed,  formed  a  formida- 
ble obstruction. 

During  nine  months  of  the  year  the  minimum  channel  depth  is  re- 
ported to  have  been:  From  the  mouth  40  miles  to  Kewbern^  9  feet;  from 
!Newbern  50  miles  to  Kinston,  4  feet;  from  Kinston  46  miles  to  Q-olds- 
boro,  3  feet,  and  thence  53  miles  to  Smithficld,  2  feet. 

Between  Newbern  and  Kingston,  however,  there  were  long  stretijhes 
of  shoal^,  upon  at  least  one  of  which  the  depth  during  the  low- water 
season  was  only  about  18  inches. 

From  Contentnia  Creek  up  119  miles  to  Smithfleld  the  river  was  badly 
obstructed  by  overhanging  trees  and  by  dense  masses  of  logs  and  snags 
which  gradually  accumulate  in  the  river  by  the  cutting  of  the  banks 
at  the  sharpest  bends. 

The  project  of  1871,  modified  or  extended  in  1878, 1879, 1880,  and 
1883,  and  continued  without  modification  since  the  latter  date,  proposed 
to  remove  the  war  obstructions,  to  clear  the  channel  up  to  Smithfield 
of  all  snags,  logs,  and  overhanging  trees,  "  and  to  contract  the  channel- 
way  by  jetties  so  as  to  assure  during  the  entire  year  an  unobstructed 
8-foot  navigation  40  miles  up  to  Newbern  and  a  similar  4-foot  naviga- 
tion 50  miles  farther  to  Kinston,  and  during  nine  months  of  the  year 
a  3-foot  navigation  100  miles  farther  to  Smithfield,"  at  a  total  final  cost 
estimated  in  1888  at  $374,000. 

Work  commenced  in  1878,  when  a  channel  300  feet  long,  100  feet 
wide,  and  8  feet  deep  was  dredged  through  the  bar  at  Newbern.  The 
war  obstructions  have  all  been  removed.  The  channel  has  been  cleared 
of  snags,  logs,  and  stumps,  and  the  banks  of  overhanging  trees  from 
Contentnia  Creek  up  to  Smithfield.  Between  Kinston  and  Newbern 
54,862  linear  feet  of  jetties  of  piles,  and  in  a  few  instances  of  logs  and 
brush,  have  been  built  perpendicular  to  the  bank  to  direct  the  channel 
on  the  shoals. 

During  the  fiscal  year  ending  June  30, 1892,  the  channel  and  banks 
of  23  miles  of  the  river  immediately  above  Kinston,  and  of  23J  miles 
between  Kinston  and  Newbern,  were  cleared  of  snags,  logs,  and  stumps, 
and  overhanging  trees,  leaving  a  cleared  channel  from  120  to  250  feet 
wide  and  3  to  12  feet  deep,  the  details  of  which  work  will  be  found  in 
the  appended  report  of  Assistant  Engineer  W.  H.  Chadbourn,  jr.,  to 
whom  the  immediate  charge  of  the  work  has  been  intnisted  during  the 
latter  half  of  the  year  since  the  death  of  Mr.  liobort  Ransom,  who  for 
many  years  past  was  in  immediate  charge  of  this  work  until  his  death, 
January  14,  1892. 

At  the  date  of  this  report  the  channel  and  banks,  at  least  below 
(roldsboro,  are  reported  to  be  well  cleared  of  snags,  logs,  and  stumps, 
and  overhanging  trees,  and  the  river  in  that  respect  in  good  navigable 
condition. 

The  shoalest  part  of  the  river  below  Kinston  extends  from  a  point  18 
miles  above  Newbern  to  a  point  about  7  miles  below  Kinston,  within 
which  distance  of  25  miles  there  are  nine  shoals  varying  from  150  to  600 
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feet  and  aggregating  3,150  feet  in  length,  upon  some  of  which  the  depth 
at  low  water  is  IJ  feet  and  on  others  abont  2J  feet. 

At  one  of  these  shoals  freight  steamers  at'low-water  stages  have  to 
transfer  their  freight  to  light-cb-aft  flats,  and  another  just  below  tlie 
most  important  lauding  on  the  river  between  Newbem  and  Kinston  is 
reported  to  cause  serious  inconvemence. 

On  account  of  the  cost,  of  stone,  jetties  hitherto  constructed  on  the 
river  have  been  built  principally  of  piles,  which  soon  decay  and  during 
freshets  are,  to  some  extent,  washed  out  or  destroyed  by  drift  wood. 
The  opening  of  quarries  and  construction  of  raikoads  within  the  past 
two  years  have  materially  reduced  the  price  at  which  stone  can  be 
delivered  at  Kinston  and  Newbern,  and  it  is  believed  it  can,  now  be 
purchased  sufficiently  low  to  i)ermit  its  use  in  building  jetties  of  stone 
u{>on  brush  mattresses,  to  which  purpose  the  $8,650  now  available  will 
be  applied  during  the  ensuing  low-water  season  in  improving  the 
channel  upon  the  worst  of  the  shoals  above  described. 

During  the  fiscal  year  to  end  June  30, 1894,  it  is  estimated  that  the 
sum  of  $20,000  can  be  advantageously  applied  to  the  construction  of 
jetties  and  to  keeping  the  channel  and  banks  clear  below  Goldsboro. 

In  the  report  of  June  30, 1891,  it  is  stated  that  the  estimated  amount 
required  for  completion  of  the  existing  project  is  $10(5,600.  A  suflScient 
examination  of  the  river  to  revise  this  estimate  has  not  yet  been  made, 
but  will  be  during  the  ensuing  year. 

On  account  of  the  indefinite  extent  of  the  work,  the  uncertainty  as  to 
the  location  and  time  when  it  should  be  done,  and  the  frequent  inter- 
ruptions by  freshets,  the  work  was  done  by  hired  labor  and  the  use  of 
United  States  plant. 

The  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

July,  1, 1891,  balance  unexpended $14, 874. 45 

June  80, 1892,  amount  expended  during  fiscal  year 6, 149. 63 

July  1, 1892,  balance  unexpended 8, 724. 82 

July  1, 1892,  outstanding  liabilities , 23.90 

July  1, 1892,  balance  available 8,700.92 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 23, 700. 92 


{Amount  (estimated)  required  for  completion  of  existing  project 91, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  w.  h.  chadbourn,  jr.,  assistant  engineer. 

Untted  States  Engineer  Office, 

Beaufort^  N.  C,  June  SO,  1892. 
Major  :  I  have  the  honor  to  submit  the  report  of  operations  for  improving  Keuse 
River,  North  Carolina,  for  the  fiscal  year  ending  June  30,  1892. 

Two  bolsters  and  necessary  quarters  and  flats  under  Overseer  Eugene  J.  Bell  worked 
over  23  miles  of  river  (seventy-third  to  fiftieth  mile  post)  between  July  1  and  Octo- 
ber 3,  wad  one  bolster  and  necessary  quarters  and  flats  under  Overseer  Herman  Bryan 
worked  over  23J  miles  of-  river  (forty-six  and  a  half  to  twenty-three  mile  post)  be- 
tween July  1  and  August  4, 1891. 
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The  combined  plant  removed  from  the  channel  684  large  snags,  508  stamps,  9  old 
piles,  322  trees,  23  cords  small  suagn,  and  368  logs;  and  from  the  banks  336  snags, 
96i  cords  small  bnish,  2.026  logs  cut  and  rolled  back,  802  trees  cut  and  pulled,  and  2 
trees  trimmed.    Channel  cleared  from  120  to  250  feet  wide  and  3  to  12  feet  deep. 

A  water  gauge  was  kept  at  Smithfield,  N.  C,  during  the  year. 

The  river  at  present  is  in  excellent  condition  so  far  as  snttgs  and  logs,  etc., are  con- 
cerned, and  it  is  not  probable  that  it  will  require  any  work  of  snagging  and  clearing 
during  the  next  two  years  at  least. 

It  is  proposed  to  expend  the  balance  of  the  money  bow  available  in  jettying  where 
boats  have  the  most  trouble  during  low  water,  and  it  is  also  proposed  to  do  the  jet- 
tying  with  stone,  as  the  wooden  sheet-pile  jetties  are  so  easily  destroyed  during 
freshets. 

With  the  improvement  of  Ocracoke  Inlet  it  is  very  probable  that  the  needs  of  com- 
merce will  call  for  a  deeper  channel  in  the  Lower  Neuse  below  Newbem. 

The  commerce  of  the  river  is  carried  by  the  following  steamers  and  many  large 
schooners  and  smaller  sail  vessels : 

The  steamer  Neuse.  489  tons,  makes  from  three  to  four  trips  per  week  fVom  Newbern 
to  Elizabeth  City  and  return.  The  steamer  Plymouth^  210  tons,  made  five  trips  during 
year  from  Newbem  to  Elizabeth  City,  while  NeUse  was  undergoing  repairs.  The 
steamer  Vesper ^  292  tons,  made  four  tnps  during  the  year  from  Newbern  to  Baltimore 
and  return.  The  steamer  Geo,  H.  Stout,  334  tons,  makes  one  trip  weekly  from  New- 
born to  Bal ti more  and  ret  u  m.  Th e  steamer  Newbem,  344  tons,  made  three  trips  weekl y 
from  Newbern  to  Norfolk  and  return.  The  steamer  Defiancef  421  tons,  made  one  trip 
weekly  from  Newbem  to  Baltimore  and  return.  The  steamer  T.  M,  Souihgate,  146 
tons,  made  one  trip  during  the  year  while  the  steamer  Newbern  was  being  repaired. 
The  steamer  J.  C,  McNaughton,  146  tons^  made  one  trip  to  Newbem,  bringing  fertil- 
izers. The  steamer  Eaglet,  339  tons,  has  made  six  trips  during  the  .year  since  March 
1  to  Baltimore  and  return.  The  steamer  Cewo7a,  194  tons,  makes  1  trip  per  week 
(since  May  1)  from  Newbern  to  Norfolk  and  return.  The  steamer  Siidie  M.  liand,  101 
tons,  made  irregular  trips  on  the  Up^er  Neuse  during  high-water  season.  The 
steamer  Carolina,  29  tons,  makes  two  trips  per  week  to  Vanceboro,  on  Sugar  Creek, 
leaving  the  Neuse  9  miles  above  Newbem.  The  steamer  L.  H.  Cutler,  42  tons,  makes 
five  tnps  up  Swift  Creek.  The  steamer  Vanceboro,  91  tons,  has  run  irregularly  during 
the  year  up  Swift  Creek.  The  steamer  M,  E.  Lee,  69  tons,  runs  irregularly  on  tb^ 
river  three  and  a  half  months  during  the  year.  The  steamer  Kinston,  102  tons,  makes 
two  trips  per  week  to  Kinston  when  water  will  permit.  The  steamer  Laura,  21 .  17  tons, 
makes  from  three  to  five  trips  per  week  toCoutentnia  Creek.  The  steamer  Nettie  W», 
36  tons,  has  made  irregular  trips  during  the  year.  The  steamer  X.  A,  Cobb,  49  tons, 
made  from  two  to  three  trips  per  week  to  Contentnla  Creek.  The  steamer  Trent,  94 
tons,  makes  two  trips  per  week  down  Neuse  River  to  Adams  Creek.  The  steamer 
Virginia,  30  tons,  is  used  on  the  lower  river  freighting  lumber. 

The  tugs  Glide,  30  tons,  Ella,  30  tons,  Hygira,  24  tons,  and  Swan,  24  tons,  are  em- 
ployed in  the  river  in  principally  taking  timber  from  the  upper  and  lower  river  to 
Newbem. 

It  will  be  seen  by  the  above  fleet  of  vessels  plying  on  this  river  that  the  estimates 
of  the  commerce  of  this  stream  are  well  within  the  probable  total  amount. 

The  exx>en8es  of  the  year  have  been : 

For  construction  and  repair  of  plant $424. 50 

Purchase  of  property  (rope,  tools,  etc.) 37. 13 

Care  of  plant  laying  up 318. 25 

Water  gauge  observations 72. 00 

Superintendence  and  office  expenses 873. 70 

Labor  and  supplies 3,278.77 

Total 4,604.35 

Very  respectfully,  your  obedient  ser\tant, 

W.  H.  Chadboubn,  Jr.^ 
U*  8.  Aemtant  Engineer. 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  U,  A  A. 
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COIOIERCIAL  STATISTICS. 

Tie  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Class  of  goods. 


Exports. 


Imports. 


Totals. 


Tonnage. 


Gotten  and  products 

Tobacco 

nice 

Grains  and  forage,  r. 

Vegetables  and  truck 

liive  stock  and  products . 

Piab,  oysters,  etc 

Naval  stores 

Lumber  and  products 

Coal  and  minerals 

Fertilizers 

Machinery 

General  merchandise  . . . . 
Sundries 


Total. 


$1, 500, 000 


20,000 


400,000 

10,000 

300,000 

100,000 

1,000,000 


200,000 


$30,000 


80,000 


15,000 
100,000 


18,000 
126,000 

60,000 

8,750,000 

100, 000 


$1,500,000 

80,000 

20,000 

30.000 

400,000 

25,000 

400,000 

100,000 

1,000,000 

15,000 

125,000 

60,000 

8,750,000 

300.000 


8,530,000 


4,215,000 


7,745,000 


10,000 

75 

445 

1.500 

17,000 

130 

24,000 

3,500 

150, 000 

3,000 

5,000 

500 

47,500 

5,000 


267,650 


Keuse  JRiver,  North  Carolina, 
APPBOPRIATED. 


Date. 


Amount. 


Aggregate. 


June  18,  1878 

March  3, 1879 

June  14,  1880 

March  3, 1881 

August  2,  1882 

Julys.  1884 

August  5,  1886 

August  11,  1888.... 
September  30, 1890. 


$40,000 
45,000 
45,000 
30,000 
80,000 
20.000 
22,600 
15.000 
20,000 


$40,000 
85,000 
180,000 
160.000 
190.000 
210.000 
232,500 
247,500 
267,500 


EXPENDED. 


Fiscal  year  ending  June  80— 


During 
year. 


A^ggregAtb, 


1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 
1800 
1891 


$29, 321. 11 

37, 433. 79 

88, 379. 15 

43. 473. 39 

23,611.07 

11,018.52 

12, 131. 27 

9,557.42 

14,214.66 

6,977.22 

7,250.17 

12,230.66 

•8,402.43 


$29, 321. 11 
66,754.90 
105, 134. 05 
148.607.44 
172,218.51 
184,137.03 
196,268.30 
206,825.72 
220,040.38 
226,017.60 
233,267.77 
245,408.48 
253,900.86 


FREIGHT  TRANSPOBTED. 


Fiscal  year  ending  June  30— 

Tons. 

Value. 

1878 

75,000 

$2,000,000 
1,045,000 
1,810,300 
2,466,850 
4,300,000 
6,469,108 
8.312,aO» 

1885 

1887 

1888 

1889 

1890 

1891 

828,462 
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Liai  of  $teamer9  navt^Hng  ike  Ntu9e  BivWy  Nerth  CaroliHay  in  the  fiscal  year  ended  June 

S0,189g, 


Kames  of  steainers. 


Keuse 

Plymouth 

Vesper 

Geo.  H.  Stoat 

Kew  Berne 

Betlance 

T.M.Soutbgate... 
J.  C.  MoNftughton 

Cenola 

Sadie  McRand.... 
Carolina 

L.H.Cntler 

Vance  boTo 

B.E.Lee 

Kinston 

Lanra 

Nettie  W 

L.A.Cotfb 

Trent 

Virginia 

Glide 

Ella 

Higgins 

Swan 


Net  ton- 
nage. 


From— 


487.04 

210. 15 

292.36 

234.08 

344.52 

424 

344 

146 

104 

101 


80.40 
52.41 


97.43 

14.09 

18.40 

49 

75.97 

19.60 

20.04 
15.45 


12.74 
12.16 


To— 


Newbern Elizabeth  City. 

, do do 

, do I  Baltimore 

do ' do 

do I  Xorfolk 

, do '  Baltimore 

do I  Norfolk 

do Baltimore 

do 1  Norfolk 

, do I  River 

9  miles  above  New-  i  Vanceboro 

bem.  ] 

Newberii Swift  Creek  ... 

do do 

do '  River 


.do. 
.do. 
-do. 
.do. 
.do. 
.do. 

.do. 
.do. 


.do. 
.do. 


Kinston 

Conteutnia  Creek. 


Contentnia  Creek 

Adams  Creek 

Freighting  lumber  on 

river. 

do 

Taking  timber   from 

upper  and  lower 

river. 

do 

do.... 


Number  of  trips 
yearly. 


Irregular. 


Irregular. 
Irregular 
months. 


Irregular. 

Irregular. 

Do. 
Do. 


Do. 
Do. 


854 

10 

8 

104 

810 

104 

2 

2 

18 

206 

10 

3* 

150 
416 

200 
206 


L  II. 


IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND  BEAU- 
FORT HARBOR,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HARLOWE,  AND 
NEWPORT  RIVERS. 

This  waterway  extends  from  Newbern  down  the  Neuse  Eiver  21 
miles,  up  Clubfoot  Eiver  5  miles,  through  the  Clubfoot  and  Harlowe . 
Canal  3  miles,  down  Harlowe.  Eiver  4  miles  and  Newport  Eiver  6  miles 
to  Beaufort  Harbor,  an  aggregate  distance  of  39  miles. 

The  other  inland  waterway,  from  Kewbemvia  the  Keuse  to  its 
mouth,  Pamlico  and  Core  sounds,  to  Beaufort,  is  90  miles  long,  and  the 
draft  of  water  that  can  be  carried  through  it  is  restricted  to  5  feet  on 
the  shoal  in  Core  Sound. 

The  canal  route,  therefore,  saves  a  distance  of  49  miles  between  ITew- 
bem  and  Beaufort,  and  is  very  useful  for  small  vessels  and  in  con- 
trolling freight  rates  by  the  railroad  nearly  parallel  with  it  and  30 
miles  long  (only  3  miles  shorter)  from  Newbem  to  Beaufort. 

Lumber,  oysters,  cotton,  and  other  products  of  the  vicinity  of  Bogue 
and  Core  sounds  are  carried  through  the  canal  route  to  reach  at  New- 
bern  the  nearest  freight  line  by  steamers  to  Atlantic  coast  ports;  and 
household  goods,  some  agricultural  implements,  and  fertilizers  pass 
from  the  terminus  of  the  steam  freight  line  at  Newbern  through  the 
canal  route  for  distribution  in  return  for  the  products  exported. 

The  following  quotations  are  from  the  annual  report  for  the  fiscal 
year  eiiding  June  30, 1891,  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers, 
then  in  charge  of  this  work: 

The  inland  line  of  navigation  from  Newbem  to  Beaufort  Harbor  via  Clubfoot, 
Harlowe,  and  Newport  rivers  waa  established  by  the  State  of  North  Carolina  in 
about  1826;  and  was  used  thereafter  by  small  craft  until  about  1856;  when  its  locks 
broke  down  and  the  route  was  abandoned. 
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About  1880  tho  line  was  reopened  by  the  Newbem  and  Beaufort  Canal  Company. 

When  placed  under  Govemmental  imptovement  in  1886  this  route  allowed  the 
passage  of  small  boats  o^  15  feet  width  and  3-foot  draft ;  but  the  conunerce  was  then 
practically  liotfaing. 

The  original  project  of  1883  reported  this  route  via  Clubfoot,  Harlowe,  and  New« 
port  rivers  as  worthy  of  improvement,  providing  that  Congress  desired  to  extend  the 
already  existing  lines  of  navigation  from  the  Chesapeake  southward,  and  estimated 
the  cost  of  a  channel  80  feet  wide  and  9  feet  deei>  at  $883,580,  increased  by  the  cost 
of  a  tide  lock  and  the  canal  company's  franchise.  A  modified  project  of  1884  for  the 
expenditure  of  the  funds  at  that  time  available  as  continued  to  date  proposed  to 
widen  and  deepen  Hailowe  Creek  so  as  to  secure  a  through  canal  of  5-foot  depth  at 
mean  low  water  and  of  30- foot  bottom  width  from  the  mouth  of  Harlowe  Creek 
upward  4  miles  to  its  head^  and  to  use  the  remaining  funds  upon  similar  works  on 
Clubfoot  River. 

The  total  final  cost  of  the  latter  (1884)  project  (including  also  the  completion  of 
the  canal)  so  as  to  secure  a  channel  30  feet  wide  and  5  feet  deep  at  low  water  from 
the  Neuse  River  through  to  Newport  River,  adapted  to  the  existing  navigation  of  the 
Neuse  River  desiring  passage  by  this  route  to  Beaufort  Harbor,  was  estimated  in 
1886  to  be  $92,000. 

Up  to  June  30, 1890,  a  total  of  $26,603.12,  including  outstanding  liabilities,  had 
been  spent  in  all  upon  this  improvement,  on  necessary  surveys,  in  removing  the  worst 
logs  and  stumps  from  the  existing  channel,  in  dredging  an  excellent  channel  13,000 
feet  long,  30  feet  wide,  and  5  feet  deep  at  low  water  through  the  worst  portions  of 
Harlowe  Creek,  thus  securing  a  far  better  navigation  through  this  creek  than  exists 
through  the  Newbem  and  Beaufort  Canal  to  which  it  leads. 

In  consequence  of  this,  several  hundred  sailboats  had  passed  through  the  canal, 
and  the  commerce  of  this  route  had  already  reached  about  $200,000  per  year,- and  ^ 
rapidly  increasing. 

The  funds  at  present  available  have  been  retained  to  await  developments  as  to  the 
proposed  action  of  the  corporation  owning  the  Newbem  and  Beaufort  Canal,  con- 
necting Harlowe  Creek  with  Clubfoot  Creek.  Verbal  statements  of  the  former 
S resident  of  this  canal  company  and  of  the  present  governor  of  the  State  of  Nortti 
arolina  tend  to  show  that  the  canal  company  has  in  the  past  few  years  received 
from  the  State  of  North  Carolina  a  present  of  enough  money  to  put  the  canal  in  good 
navigable  condition ;  but  that  it  was  not  willing  to  cede  even  the  canal  to  the  United 
States,  except  in  return  for  an  additional  large  sum  of  money. 

In  his  report  above  cited  Capt.  Bixby  recommended  "  that  no  new- 
funds  be  made  available  until  this  canal  shall  be  ceded  to  the  United 
States  free  of  charge.'^ 

Ko  work  has  been  done  during  the  fiscal  year  ending  June  30, 1892, 
or  since  its  suspension  in  August,  1890,  "  awaiting  cession  of  the 
canal.'' 

At  the  date  of  this  rex)ort,  June  30,  1892,  the  canal  has  been  so 
improved  by  the  corporation  owning  it  that  a  depth  of  3  feet,  it  is  said, 
can  now  be  carried  through  it  at  low  water.  In  Clubfoot  Eiver  there 
is  a  shoal  about  one-half  mile  long  on  which  there  is  about  2J  feet  at 
low  water,  and  some  sunken  logs  in  the  channel  which  are  dangerous 
to  navigation.  In  Harlowe  Creek  at  the  narrows  there  is  a  shoal  about 
1  mile  in  extent,  on  which  there  is  a  depth  of  somewhat  less  than  2  feet 
at  low  water. 

In  addition  to  the  work  to  June  30,  1890,  above  summarized,  it 
appears  that  upwards  of  3,400  linear  feet  of  board  jetties  riprapped 
with  oyster  shells  were  built  upon  this  shoal  which,  it  is  reported,  are 
having  the  effect  of  slowly  increasing  the  depth  of  water  upon  it. 

By  the  census  of  1890  the  population  of  Newbern  is  7,843,  and  of 
•  Beaufort  2,007. 

The  terms  ujwn  which  tlie  Unit<ed  States  can  secure  the  control  of 
the  canal  from  the  corporation  owning  it  will  be  ascertained  as  early 
as  practicable,  and  a  special  report  will  then  be  made  upon  the  improve- 
ment of  this  waterway. 

The  wateirway  is  in  the  collection  district  of  Pamlico  and  Beaufort,  N.  C. 
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Money  statement. 

July  1,  1891,  balance  unexpended $7,920.60 

June  30, 1892,  amount  expended  during  fiscal  year 50. 58 

July  1, 1892,  balance  unexpended 7,870.02 

July  1, 1892,  outstanding  liabilities 1.00 

July  1,  1892,  balance  available 7,869.02 

f  Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 
Amount  that  can  be  profitably  exi>ended  in  fiscal  ;|p^ear  eudiiig  June  30,1894        {*) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMBIEKCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows : 


CIam  of  goods. 


Exports. 


Imports. 


Totals. 


Tonnage. 


Cotton  and  products 

Tobacco 

Rico 

Grains  and  forage 

Vegetables  and  track 

Lire  stock  and  products. . 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  products 

Coal 

Fertilisers 

Machinery  and  hardware . 

(General  merchandise 

Sundries 


Actuallypassing  over  this  waterway 

Commerce  through  Core  Sound  which  would  have  passed 
over  this  waterway  had  canal  been  open 


Grand  total. 


$46,000 


10,000 
500 
10,000 
2,000 
30,000 
12,000 
25,000 


1,500 


5,000 
1,000 


143,000 
50,000 


193,000 


$5,000 
1,000 
7,500 


500 
3,000 
15,000 
60,000 
2,000 


$46,000 

5,000 
11,000 

8,000 
10,000 

2,000 
30,000 
12,000 
25,000 
500 

4,500 
15,000 
65,000 

8,000 


04,000 
53,000 


237,000 
103,000 


147,000 


840,000 


290 
25 
250 
480 
460 
15 

3,280 
470 

8,600 
100 
220 
500 

2,100 
600 


17.390 
7,610 


25,000 


Gain  over  last  year,  $50,000;  tons,  11,000. 
.  Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chadbourn,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Inland  waterway  hetween  Newhem  and  Beaufort,  N.  C» 
APPROPRIATED. 


Date. 


AggTeg».i». 


August  2, 1882 . 
August  5, 1886 . 
August  11,1888 


$10,000 
20,000 
35,000 


•  Further  work  having  been  postposed  (Annual  Report,  Chief  of  Engineers,  1891* 
page  161)  to  await  cession  or  sale  of  the  canal  to  the  United  States^  no  further  appro- 
priation is  required  until  such  cession  or  sale  is  made. 
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Inland  waiet'waif  between  Neivhem  and  Beaufort,  N.  C. — Continued. 
EXPENDED. 


1137 


Fiscal  j'car  euding  J  niio  30 — 


18S4.. 

1685.. 
18«6- 
1887-, 
1888. 
1889. 
1890.. 
1891. 


!  "iw"*^    ^gg^«»t. 


$194.40 

$194. 40 

1,879.91 

2, 074. 31 

131.15 

2, 205. 76 

1,  29;j.  49 

3, 499. 25 

;J,313.20 

6. 812. 45 

17.  431).  00 

.    24,242.45 

2, 360. 67 

26.603.12 

476. 28 

27,079.40 

FREIGHT  TKANSPORTED. 


Fiscal  year  ending  June  30— 

Tons. 

Value. 

1888           

$200,000 

]889    

202. 330 

IggO                                  

199,926 

1891                   

14,000 

290,000 

L  12. 

IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

It  is  the  only  harbor  of  importance  between  Chesapeake  Bay  and  the 
mouth  of  the  Cape  Fear  River,  a  distance  of  over  300  miles. 

The  depth  iu  the  channel  on  its  bar  is  now  reported  by  pilots  to  be 
12  feet  at  mean  low  water. 

It  has  direct  water  communication  by  Back  and  Core  sounds  through 
which  about  5  feet  of  water  may  be  carried  by  an  experienced  pilot  to 
Pamlico  Sound,  by  Bogue  Sound  with  a  depth  of  3  feet,  24  miles  west 
to  Bogue  Inlet  and  Swansboro,  and  by  Newbem  and  Beaufort  Water- 
way with  the  same  depth  of  3  feet  39  miles  to  Newbern  on  the  Neuse 
Eiver.  It  is  the  terminus  of  the  Atlantic  and  North  Carolina  Railroad 
joining  the  Atlantic  Coast  Line  at  Goldsboro,  and  is  frequently  sought 
by  coasting  vessels  as  a  harbor  of  refuge. 

Its  entrance  from  the  ocean  is  an  inlet  through  the  narrow  stretch  of 
sandy  beach  interposed  between  the  ocean  and  the  succession  of  shal- 
low sounds  characteristic  of  the  coa^st  of  North  Carolina. 

From  the  harbor  immediately  within  the  entrance  Back  Sound  and 
beyond  it  Core  Sound  stretch  to  the  east,  Bogue  Sound  extends  to  the 
west,  and  Newport  River  to  the  north,  all  embracing  extensive  shoals 
and  few  anil  mostly  shallow  channels. 

The  main  harbor  channel  extends  from  the  bar  on  an  easy  curve  two 
miles  to  the  railroad  wharves  at  Morehead  City,  about  north  by  west 
from  the  entrance,  with  a  mid-channel  depth  of  22  to  34  feet  at  mean 
low  water,  and  a  width  varying  from  100  to  300  yards  between  the 
18-foot  curves. 

Branching,  about  one-half  mile  within  the  bar,  from  the  main  chan- 
nel to  the  north  is  Bulkhead  Channel,  with  a  mid-channel  depth  of  7 
to  13  feet  at  mean  low  water  for  about  3,600  feet,  interposed  between 
which  and  the  wharves  at  Beaufort  is  a  shoal  about  1 ,800  feet  across, 
upon  which  there  is  "from  2  to  3  feet  of  water  at  mean  low  tide." 
EKG  92 72 
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Above  Morehead  City  tbe  main  channel  extends  for  a  depth  of  14  to 
25  feet  northeasterly  1^  miles,  and  is  then  sogn  lost  in  the  broad  and 
shallow  expanse  of  Kewport  liiver. 

Outside  of  the  main  and  bulkhead  channels  <<the  harbor  is  fiill  of 
shoals  traversed  by  narrow  and  intricate  slues.'' 

This  harbor  was  first  improved  by  the  United  States  in  1836  by  the 
application  of  95,000  in  a  manner  unknown  to  this  office. 

When  its  improvement  was  resumed  in  1881  the  erosion  of  Fort 
Macon  Point  on  the  east  and  of  Shackleford  Point  on  the  west,  and 
widening  of  the  entrance  between,  caused  serious  shoaling  of  the  chan- 
nel on  and  inside  the  bar,  across  which  there  was  then  a  mid-channel 
depth  of  not  less  than  (Annual  Report,  Chief  of  Engineers,  1891,  page 
161)  16.3  feet  at  low  water,  the  tidal  range  being  3  feet. 

The  project  of  1881  was  to  stop  the  erosion  at  Fort  Macon  and 
Shackleford  points  by  jetties  to  prevent  the  widening  and  shoaling  of 
the  bar  channel  and  shoaling  of  the  harbor  by  deposit  of  material 
eroded  from  these  points;  to  dredge  a  channel  200  feet  wide  and  9  feet 
deep  at  low  water  from  the  Bulkh^d  Channel  1.950  feet  to  the  wharves 
at  Beaufort,  and  a  channel  100  feet  wide  and  d  feet  deep  at  mean  low 
water  from  the  6-foot  contour  at  Beaufort  down  the  Old  Town  Channel 
and  north  of  Horse  Island  to  the  6-foot  contour  in  the  channel  leading 
to  North  Eiver,  a  distance  of  12,670  feet. 

The  project  of  1887  modified  the  foregoing  by  reducing  to  the  width 
of  100  feet  and  depth  of  5  feet  the  channel  to  be  dredged  firom  the  bulk- 
head channel  to  Beaufort,  and  by  postponing  for  the  present  the  dredg- 
ing of  the  cut  through  the  Old  Town  Channel  to  North  River. 

In  1890  the  project  was  again  modified  by  increasing  to  the  depth  of 
7  feet  the  channel  to  be  dredged  from  the  Bulkhead  Channel  to  the 
wharves  at  Beaufort  at  an  estimated  final  cost  of  $163,000. 

Work  was  commenced  in  1882  and  prior  to  the  fiscal  year  just  closed^ 
by  the  construction  of  a  concrete  jetty  6  feet  wide  and  495  feet  long  at 
Shackleford  Point,  and  6  feet  wide  and  386  feet  long  at  Fort  Macon 
Point,  of  jetties  of  riprap  stone  and  sand-catching  fences,  the  erosion 
of  the  two  points  was  arrested  and  Shackleford  Point  advanced  600 
and  Fort  Macon  Point  300  feet.  Two  short  bulkheads  were  built  to 
prevent  the  Newport  River  from  cutting  west  of  Fort  Macon  through 
the  sand  beach  and  forming  a  new  inlet  from  the  ocean  to  the  harbor. 
In  1889  a  channel  50  feet  wide  and  5  feet  at  mean  low  water  was  cut 
from  the  Bulkhead  Channel  to  the  deep  water  anchorage  at  the  Beau- 
fort wharves. 

For  widening  this  channel,  about  1,800  feet  long,  to  100  feet,  and 
deepening  it  to  7  feet,  contract  at  33  J  cents  per  cubic  yard  measured  in 
scows  was  entered  into  with  the  Alabama  Dredging  and  Jetty  Com- 
pany, December  24, 1890,  and  approved  January  27, 1891,  for  dredging, 
to  commence  on  or  before  July  3, 1891,  or  upon  the  completion  of  dredg- 
ing by  the  same  company  in  Bogue  Sound.  July  8, 1891,  the  time  for 
completion  of  the  contract  was  extended  to  April  3, 189^,  and  on  April 
23  it  was  again  extended  to  June  30,  1892.  Work  was  commenced 
April  30, 1892,  with  a  suction  dredge  discharging  the  material,  which  is 
sand,  upon  the  shoal  100  feet  from  the  northerly  and  westerly  edge  of 
the  cut.  The  work  is  still  in  progress,  and  to  June  30, 1892,  9,989.22 
cubic  yards  of  material  have  been  removed,  making  a  cut  35  to  100  feet 
wn"de  and  714  feet  long. 

This  dredging  and  minor  repairs  to  sand  fences  are  all  that  has  been 
done  during  the  year. 

The  channel  across  the  bar  at  the  entrance  to  the  harbor  is  change- 
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able.  In  the  Annual  Report  of  the  Chief  of  Knguieers  for  1891,  page 
161,  its  depth  is  stated  to  have  been  in  1880  15.3  feet.  The  Atlantic 
Coast  Pilot  of  1885  says  of  it:  "At  times  there  have  been  14  feet  or 
more  at  low  water;  in  January,  1884,  there  was  12^  feet  to  be  found, 
while  in  June,  1888,  there  was  only  11  feet  at  low  water,  with  an  aver- 
age rise  of  the  tide  of  2.8  feet.  With  exceptionally  high  tides  vessels 
drawing  17J  feet  of  water  have  been  taken  out  over  the  bar.'' 

Pilots  report  that  this  channel  is  steadily  naiTOwing  and  that  an- 
other and  wider  channel  is  -forming  with  an  outlet  to  the  south,  in 
which  there  is  now  on  the  crest  of  the  bar  11  feet  at  mean  low  water. 

By  the  United  States  census  the  population  of  Beaufort  in  1880  was 
2,009  and  in  1890  2,007,  and  the  population  of  Morebead  City  in  1880 
was  520  and  in  1890, 1,064. 

By  the  same  census  the  number  6f  bales  of  cotton  raised  in  Carteret 
County,  in  which  this  harbor  is  situated,  was,  in  1859,  4;  in  1869,  774; 
in  1879, 1,014,  upon  2,936  a^rea,  and  in  1889, 600  bales  upon  2,600  acres. 

'So  regular  lines  of  steam  or  other  vessels  enter  this  harbor. 

The  work  in  this  harbor  during  the  year  has  been  under  the  imme- 
diate and  efficient  supervision  of  Assistant  Engineer  W.  H.  Chadborn, 
jr.,  whose  report  is  appended. 

Beaufort  is  a  port  of  entry. 

Money  statement. 

July  1, 1891,  baUnce  unexpended $16, 459. 51 

June  30, 1892,  amount  expended  during  fiscal  year 2, 412. 56 

July  1, 1892,  balance  unexpended 14, 046. 95 

Jnlyl,  1892,  outstanding  liabilities $2,402.26 

July  1,  1892,  amount  covered  by  uncompleted  contracts 8, 670. 26 

11,072.52 

July  1,  1892,  balance  available 2,974.43 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12, 974. 43 

(Amount  (estimate*!)  ro  j  n irod  for  completion  of  existiu^  project 13, 000. 00 
Amounttnatcanbeprolitubly  expendediufiscalyear  endmg  June30, 1894    13, 000. 00 
Submitted  in  compliance  witk  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867. 


itepobt  of  assistant  bnginebr  w.  h.  chadbourn,  jb. 

United  States  Engineer  Office, 

Beaufort,  N,  C,  June  30, 189X, 

Major  :  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
the  harbor  at  Beaufort,  N.  C,  during  the  fiscal  year  ending  ,fune  30, 18^. 

Under  contract  dated  December  24, 1890,  with  the  Alabama  Dredging  and  Jetty 
Company  dredging  commenced  April  21, 1892,  at  the  extreme  westward  end  of  the  cut 
through  the  shoal  immediately  in  front  of  Beaufort,  with  a  small  pump  dredge. 

Up  to  date  9,989.22  cubic  yards  of  sand  have  been  removed  from  this  shoal,  nearly 
completing  the  first  tangent  of  the  cut  to  100  feet  width  and  7  to  8  leot  depth  at  low 
water. 

By  the  contract  the  material  was  to  be  dex>osited  in  scows,  but  the  contractors  have 
been  allowed  to  place  the  dnmpage  on  the  shoal  immediately  north  of  the  cut  and  100 
feet  distant  from  the  northward  edge  of  cut. 

It  is  believed  that  the  dnmpage  so  placed  will  tend  to  throw  more  currout  in  the 
channel  and  thus  tend  to  prevent  its  shoaling,  and  it  is  not  thought  that  the  dump- 
Age  wHI  be  at  aU  likely  to  wash  back  into  the  cut. 

The  material  is  measured  in  situ,  and  the  number  of  yards  so  rletormined  iucrecised 
25jper  cent  to  equal  scow  measurement,  as  per  ratio  eHtablished  in  the  contract. 

The  contract  va  barely  one-third  completed.  ,^    .    ^     »     i  n  i*  i  n- 
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Tbe  Raud  feiiceH  at  Fort  Macon  and  Shackleford  points  have  received  such  atten- 
tion as  they  needed.  They  have  bnilt  the  beach  up  considerably  at  both  places, 
and  consequently  the  condition  of  both  points  is  much  stronger. 

All  the  jetties  are  in  good  condition. 

Tlie  pilots  report  the  bar  in  the  poorest  condition  for  years.  The  old  or  main  bar, 
the  one  used  for  many  years  and  l)uoyed  out,  has  narrowed  and  shoaled  until  now 
there  is  reported  by  the  pilots  to  be  only  12  feet  there  at  mean  low  water,  and  very 
narrow  between  the  shoals  on  either  side  and  constantly  narrowing. 

Much  nearer  the  beach  line  than  this  bar  and  just  at  the  knuckle  in  the  channel  a  new 
channel  seems  to  be  forming  with  outlet  to  southward,  and  pilots  report  11  feet  now 
on  this  bar  ami  very  much  wider  than  the  old  bar.  I  think  this  will  shortly  be  the 
best  entrance. 

This  is  an  advantage,  as  experience  with  these  sand  bars  shows  the  more  south- 
erly the  direction  of  the  channel  they  are  deeper  and  more  permanent. 

I'here  are  no  regular  steamer  lines  entering  this  harbor.  The  steamer  Nellie  B,  Dcy, 
06.24  tons,  and  William  Floyd,  57.37  tons,  are  engaged  in  the  fishing  business  and  are 
constantly  running  in  and  out  of  the  harbor. 

This  harbor  is  also  very  frequently  used  by  coasting  vessels  as  a  harbor  of  refuge, 
and  many  sail  vessels  from  small  size  up  to  500  tons  carry  cargoes  in  and  out. 

During  the  year  minor  surveys  have  been  made  of  tj^e  low-tide  beach  line  at  Shackle- 
ford  Point. 

The  expenses  of  the  year  under  my  direction  have  been: 

Purchase  and  repair  of  plant $168.85 

Manual  labor 171.76 

Dredging 3,329.74 

Superintendence  and  surveys 697.06 

Total 4,367.41 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  Mr.  J. 
B.  Ives,  to  whom  my  thanks  are  due  for  this  and  also  for  much  other  general  assist- 
ance. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 
17.  S.  Asnstant  Engineer. 
Maj.  W.  S.  Stanton, 

Corjps  of  Engineers,  U.  S,  A» 


COMMERCIAL  STATISTICS. 

The  conmierce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Class  of  goods. 


Exports.      liuports.        Totals.      Tonnage, 


Cotton  and  products 

Tobacco 

Kice 

GrainH  and  forage 

Vegetables  and  truck 

Live  stoclc  and  proilucts  . 

Fisli.  oysters,  etc 

Kaval  stores 

Lumber  and  products 

Coal  and  minerals 

Fertilizers 

Macb  inery 

Geuoral  merchandise 

Sundries 


Total 

Passing  tlirough  the  liarbor  . 


Total . 


$60,000 
12,000 
3,000 
1,750 
77.250 
32,000 
387,600 
13,000 
2,000 


$16, 000 

1,500 

21,500 


10,000 
100,000 


26,000 

1,000 

250,000 

2,000 


16,000 
10,000 

100,000 
8,000 

340,000 
86,000 


$60,000 
28,000 
4.500 
23,250 
77,250 
42,000 

487,500 
13,000 
18,000 
10,000 

126, 000 
9,000 

590,000 
38.000 


867,500 
500.000 


659,000 
500,000 


1, 526. 500 
1, 000, 000 


1, 367,  500 


1,159,000 


2, 526, 500 


500 

60 

70 

600 

2.300 

450 

28,000 

550 

6,600 

2,000 

6,000 

100 

4,400 

8,700 


59,330 

10,000 


Gain  over  last  year,  $202,000:  tons,  22,655. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  npon  reports  of  Assistant  Engineer  W.  H.» 
Chad bonni,  jr.,  made  after  much  eon-espondenrc  and  conversation  witn  steamboat 
captains  and  agents,  custom-house  oliicials,  and  prominent  shippers  and  merchants. 
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Beaufort  Harbor,  Xorth  Carolina, 

APPROPRIATED. 


1141 


EXPENDED. 


FREIGHT  TRANSPORTED. 


Date. 

Amonnt. 

Ag/erregate. 

jTi1y4,1836 

$5,000 

:»j.  000 
25.000 
2<).  OiK) 
15, 000 
35, 000 
15.000 

$5,000 

March3,1881  . 

30.000 

Aiigust  2, 1882 

5.')  000 

July  5, 1884 

75.  (HH) 

AugiiRt  5. 1886           ......                                

iK).000 

Angnst  1 1, 1 8H8 

125, 000 

September  19, 1800 

140, 000 

Fiscal  year  ending  June  30— 

Daring 
year. 

Aggregate. 

1837 - 

$5, 000. 00 

$5.  000. 00 

1882 

4. 102. 91 

33,827.70 

5, 870. 43 

28. 980. 40 

2  218. 56 

8. 080. 19 

5,783.29 

13, 103. 14 

20, 061. 81 

1,638.91 

4,102.91 

1883 

37,  i»:u).  61 

1884 

"        43,801.04 

1885 

72,781.44 

1886 

75. 000.  00 

1887 

83, 080. 19 

1888 

88, 869. 48 

1889 

101. 972. 62 

1890 : 

122, 034. 43 

1891 

123, 673. 34 

Fiscal  year  ending  June  30— 

Tons. 

Value. 

1881 

25,000 

$1,000,000 
1,000,000 

1885 

1H86 

1,021.670 
1,300,000 

1888 • 

1889 

1, 688, 525 

1890 , '--- 

2, 154, 000 

1891 

46.076 

2, 324, 500 

L  13. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT  HARBOR 
AND  NEW  RIVER,  NORTH  CAROLINA. 

This  waterway  lies  between  the  mainland  and  the  narrow  strip  of 
sand  interposed  between  the  ocean  and  the  chain  of  sounds  that  skirts 
nearly  the  entire  coast  of  North  Carolina. 

From  Beaufort  west  about  24^  miles,  embracing  nearly  all  of  Bogue 
Sound,  the  area  between  the  sand  barrier  and  the  mainland  is  an  ex- 
panse of  shoal  water;  thence  about  19 J  miles  to  New  lliver  it  is  a  bi^oad 
marsh  threaded  by  a  tortuous  and  shoal  tide-water  creek. 

The  funds  appropriated  for  "  improving  the  inland  waterway  be- 
tween Beaufort  and  New  Kiver,  North  Carolina,"  have  been  applied 
exclusively  to  the  improvement  of  that  part  of  it  in  Bogue  Sound  from 
•  Beaufort  27  miles  west  to  Bogue  Inlet,  opposite  Swansboroon  the  main- 
land. The  improvement  of  the  tide-water  creek  from  Swansboro  through 
the  marsh  to  New  Biver  was,  by  the  act  of  September  19, 1890,  provided 
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for  ill  a  sepaiate  approiuiatiou  lor  *'iuipn>viiig  the  waterway  between 
New  River  aud  Swaiisboro,  N.  O./'  and  will  be  reported  upon. under 
that  appropriation. 

Bogne  Sound  is  about  ball'  a  mile  to  2^  miles  in  width.  For  about 
5  miles  from  its  easterly  end  there  is  a  narrow  channel  10  to  16  feet 
deep;  elsewhere  its  depth  rauges  from  about  18  inches  to  about  6  feet. 

When  the  United  Stiites  began  to  improve  the  section  through  Bogue 
Sound  from  Beaufort  to  Swansboro  in  1888  the  depth  in  the  channel 
was  uot  less  than  .'5  feet,  except  upon  several  shoals  aggregating  up- 
wards of  4  milc«  in  length,  through  which  not  more  than  18  inches 
could  be  carried  at  low  water. 

The  inojeot  of  1885,  not  since  modified,  designed  to  secure,  at  a  cost 
estimated  in  1887  at  $50,000,  a  channel  not  less  than  3  feet  deep  at  mean 
low  water  from  Beaufort  to  Swansboro  by  dredging  a  cut  100  feet  wide 
an  aggregate  length  of  21,385  feet  (4.05  miles)  on  shoals  as  follows: 
1,200  feet  through  Sally  Bell  Shoal,  8  miles  from  Beaufort;  13,700  feet 
through  Sanders  Creek  Shoal,  18  miles  from  Beaufort;  3,630  feet 
through  Goose  Creek  Shoal,  21  miles  from  Beaufort;  1,840  feet  through 
Turtle  Slough  Shoal,  23  miles  from  Beaufort;  and  1,015  feet  through 
Cross  Stakes  Shoal,  27  miles  from  Beaufort.  The  aggregate  cost  of  the 
project,  if  completed,  is  estimated  in  1892  at  $71,040. 

Work  was  commenced  in  1888  at  Cross  Stakes  Shoal  and  to  June  30, 
1891,  a  cut  had  been  dredged  60  feet  wide  and  3  to  4  feet  deep,  1,015 
feet  through  Cross  Stakes  Shoal;  60  feet  wide  and  4  feet  deep,  1,840 
feet  through  Turtle  Slough  Shoal;  40  feet  wide  and  3  feet  deep,  3,628 
feet  through  Goose  Creek  Shoal;  40  feet  wide  and  3  to  4  feet  deep,  8,546 
feet  long  at  Sanders  Creek  Shoal;  and  50  feet  wide,  5  feet  deep,  and 
500  feet  long  at  Sally  Bell  Shoal;  aggregating  in  length  15,529  feet  and 
leaving  a  length  of  5,856  feet  still  to  be  dredged. 

A  contract  for  doing  $7,000  to  $9,000  worth  of  dredging  at  25  cents 
per  cubic  yard  measured  in  situ,  entered  into  with  the  Alabama  Dredg- 
ing and  Jetty  Company  December  24, 1890,  and  approved  January  27, 
1891,  had  not  been  completed  June  30, 1891.  April  23, 1892,  the  time 
for  its  completion  was  extended  from  July  3, 1891,  to  June  30, 1892. 

Under  this  contract  from  July  1,  1891,  to  March  21,  1892,  only  170 
linear  feet  of  cut  were  made,  all  at  Sanders  Creek  Shoal,  through  the 
defective  construction  of  a  suction  diedge  improvised  by  the  contract- 
ors to  replace  a  clam-shell  dredge  which  they  had  removed  from  the 
work. 

March  11,  1892,  the  suction  dredge  was  replaced  by  a  clam-shell 
dredge,  and  on  May  7, 1892,  the  maximum  amount  of  dredging,  $9,000 
worth,  prescribed  in  the  contract  was  completed. 

Work  was  then  continued  by  the  Alabama  Dredging  and  Jetty 
Company  by  hired  labor  at  the  former  contract  price  by  authority  from 
the  Chief  of  Engineers,  dated  August  3, 1891,  to  embrace  not  to  exceed 
$3,000  worth  of  dredging,  which  was  completed  22d  June,  1892. 

May  7, 1892,  a  cut  was  completed  entirely  through  Sanders  Creek 
Shoal  to  the  width  of  40  feet,  and  June  1, 1892,  a  cut  was  completed 
thiough  Sally  Bell  Shoal  with  a  minimum  width  of  50  feet. 

Dr^ging  was  then  commenced  on  a  shoal  2,900  feet  in  length  dis- 
covered at  the  mouth  of  Broad  Creek,  16^  miles  from  Beaufort,  through 
which  a  cut  40  feet  wide  was  completed  22d  June,  1892. 

At  the  date  of  this  report  (June  30, 1892)  there  is  a  continuous  chan- 
nel uot  less  than  40  feet  wide,  through  which  3  feet  at  extreme  and  4 
feet  at  ordinary  low  wat^r  can  be  carried  from  Beaufort  to  Swansboro. 

Bogue  Inlet,  at  the  eastern  extremity  of  this  section,  has  a  shifting 
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channel  in  wbicli  there  was  5^  feet  at  low  water  on  the  bar  in  1888  and 
7  feet  inside  the  bar,  the  rise  and  fall  of  the  tide  being  3.8  feet.  It 
therefore  serves  as  an  outlet  from  Swansboro  for  vessels  of  deeper 
draft  than  can  navigate  Bogue  Sound  when  loaded  with  lumber  and 
other  products  of  White  Oak  Eiviar  and  vicinity. 

By  the  census  of  1890  the  population  of  Beaufort,  at  the  eastern 
extremity  of  this  waterway,  is  2,007,  and  at  Swansboro,  at  the  western 
extremity,  233,  with  no  intermediate  places  of  any  importance. 

By  the  same  census  the  number  of  bales  of  cotton  raised  in  Carteret 
County,  in  which  this  waterway  lies,  was  in  1859, 4;  in  1869, 774  5  in  1879, 
1,014,  on  2,936  acres;  and  in  1889,  690  bales,  on  2,600  acres. 

White  Oak  River,  penetrating  at  a  point  opposite  Bogue  Inlet,  32 
miles  inland,  is  the  most  productive  locality  on  or  near  the  line  of  this 
waterway,  producing  in  considerable  quantities  lumber,  naval  stores, 
and  agricultural  products.  Below  its  mouth  and  just  within  the  inlet 
a  considerable  quantity  of  its  lumber  is  transferred  to  outside  coastwise 
vessels  which  can  pass  through  Bogue  Inlet,  drawing  7  feet.  The  other 
products  of  White  Oak  River,  as  weU  as  the  way  traffic  in  Bogue  Sound, 
are  carried  in  a  small  steamer  plying  two  or  three  times  weekly  be- 
tween Swansboro  and  Beaufort  and  in  small  shariiies,  the  latter  to  a 
great  extent  continuing  past  Beaufort  and  through  the  Harlowe  and 
Clubfoot  Canal  to  Newbern,  which  has  a  width,  3  miles  through  the 
canal  and  for  10,344  feet  through  the  dredged  cliannel  in  Harlowe 
Creek,  of  only  30  feet. 

These  vessels  readily  pass  through  these  5  miles  of  30-foot' channel 
in  the  canal  route,  and  can  as  easily  pass  through  the  40-foot  channel 
dredged  across  the  shoals  in  Bogue  Sound,  none  of  which  exceeds  2.6 
miles  in  length.  Moreover,  if  the  width  of  the  dredged  channels  across 
the  shoals  were  increased  to  100  feet  prescribed  in  the  project,  the  chan- 
nel would  still  be  too  narrow  to  permit  vessels  to  tack  and  they  would 
still  be  hmited  to  sailing  through  in  fair  winds  or  idling  through  when 
the  wind  fails  or  is  adverse. 

The  present  needs  of  navigation  in  Bogue  Sound  seem  to  be  adequately 
provided  for  by  the  channel,  nowhere  less  than  40  feet  in  width,  now 
completed  through  all  these  shoals. 

The  report  of  Assistant  Engineer  W.  H.  Chadbourn,  jr.,  who  dili- 
gently exercised  the  supervision  of  this  work  during  the  fiscal  year,  is 
appended  hereto. 

This  waterway  is  in  the  collection  district  of  Beaufort;  N.  C. 

Money  statement 

July  1,  1891,  balance  unexpended $10,967.39 

June  30, 1892,  amount  expended  during  fiscal  year 9, 056. 29 

July  1, 1892,  balance  unexpended 1, 911. 10 

July  1,  1892,  outstanding  liabilities 1,862.84 

July  1, 1892,  balance  available 48.26 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10,048. 26 

C  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  1866  and  1867. 
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report  of  as.sistant  kxginker  w.  ii.  ciiadboitrn,  jr. 

Umted  States  Engineer  Offick, 

Bean  forty  N,  C,  June  30,  189f, 

Major:  I  have  the  lionor  to  submit  the  following  report  on  the  improvement  of 
the  waterway  between  Beaufort  Harbor  and  New  River,  North  Carolina,  for  the 
fisful  year  ending  June  30,  1892. 

Di^dging  operations  have  been  carried  on  by  the  Alabama  Dredging  and  Jetty 
Company,  contractors  under  an  unfinished  contract  dated  December  24, 1890.  Thfs 
contract  was  partly  executed  last  year  and  operations  discontinued  to  allow  the  coii- 
Btruetion  of  a  special  dredge.  This  new  dredge  began  work  October  1,  1891,  but 
was  found  veiy  defective,  and  up  to  November  30,  when  operations  ceased,  only 
777.57  cubic  yards  of  material  had  been  removed. 

March  11,  1892,  the  clam-shell  dredge  Alabama  was  put  to  work  and  completed  the 
contract'.    Under  the  contract  4,310  linear  feet  of  cuttiug  40  feet  wide  and  3  to  4  feet   . 
deep  at  dead  low  water  was  dredged  across  Sanders  Creek  Shoal,  removing  8,501.74 
cubic  yards  of  material  and  500  linear  feet  of  cutting  50  feet  wide,  5  to  6  feet  deep 
at  low  water,  from  Sally  Bell  Shoal,  removing  2,725.56  cubic  yards  of  material. 

Dumpage  wa.s  placed  on  the  side  of  the  cuts  from  35  to  40  feet  distant,  sometimes 
on  north  side  and  sometimes  on  south  side. 

Umler  a  supplemental  agreement  with  the  contractors  for  dredging  under  the  same 
conditions  as  under  the. contract  530  linear  feet  of  cutting  40  feet  wide  and  3  to  4 feet 
deep  at  low  water  was  dredged  from  Sandern  Creek  Shoal,  removing  1,624.05  cubic 
yards  and  completing  the  cut  entirely  across  this  shoal.  Also  798  linear  feet  of  cut- 
ting 100  feet  wide  and  5  to  6  feet  deep  at  low  water  were  dredged  from  Sally  Bell 
Shoal,  removiug  4,984.15  cubic  yards. 

A  cut  40  feet  wide,  2,800  feet*  long,  and  3  to  4  feet  deep  at  low  water  was  dredged 
across  Broad  Creek  Shoal,  removing  5,170.06  cubic  yards. 

An  examination  of  dredging  done  in  former  years  showed  that  in  no  place  held  any 
of  the  duinpage  washed  back  into  the  cuts  and  that  the  cuts  were  in  fully  as  good 
condition  as  when  dredged,  and  in  some  places  they  had  scoured  out  to  a  greater 
depth  and  width. 

With  the  completion  of  this  work  there  is  a  good  channel  everywhere  4  feet  deep 
at  ordinary  low  water  and  40  feet  wide  over  the  whole  distance  of  this  waterway, 
and  it  is  expected  that  the  commerce  will  rapidly  increase. 

The  commerce  of  this  waterway  is  carried  on  almost  entirely  in  saQboat^,*  from 
small  size  up  to  boats  of  30  tons. 

Following  is  the  estimate  of  the  amount  that  will  probably  be  required  to  com- 
plete the  present  project : 

114,000  cubic  yards  dredging,  at  30  cents $34,200 

Add  for  superintendence  and  contingencies 6, 840 

Total 41,040 

The  work  of  the  United  States  employ^Ss  has  been  the  necessary  superintendence 
and  inspection  of  dredging  operations  and  a  survey  of  Broad  Creek  Shoal. 
The  expenses  of  the  year,  under  my  direction,  have  been : 

For  purchase  and  repair  of  plant $57.55 

For  superintendence  and  surveys 1, 864. 60 

For  dredging 8,251.51 

Total 10,173.66 

(Three  hundred  and  eighty-one  dollars  and  sixty-one  centsof  extra  superintendence 
expenses  incurred  on  account  of  the  extension  of  the  contract  were  paid  out  of 
amount  due  to  the  contractors  and  are  not  included  in  above.) 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  Inspector 
Frank  I).  Perry,  who  rendered  faithful  and  efficient  service. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 

U,  S.  Assistant  E-ngineer, 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  U,  S,  Army. 

*The  steamer  Xanni^  B.,  54.81  tons,  runs  irregularly  over  this  waterway,  but  it  is 
expected  that  she  w^ill  run  more  regularly  now  that  she  can  cross  the  shoals  easily. 
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COMMERCIAT.  STATISTICS. 

The  commerce  for  the  year  eiuling  December  31,  1891,  is  eBtimated  a«  follows: 


Q\a»a  of  goods. 


Cation  and  pnnlncU 

Tobaooo 

Rice 

Gnihifl  and  tomtjw 

Vegetal)lt'^  and  t  nu'k 

Live  stock  and  products  . 

FlBh,  oysters,  etc 

Naval  fltorcs 

Lnmber  and  piwhicts  ... 

Fertilizors 

Mnoliinory 

(yeueral  mercliandise 

Sundries 


Tot,il . 


Exports. 


$30,400 


4.000 

3,000 

45,100 

19,000 

37,  500 

26,000 

11«,000 

1,200 


5,000 


289,200 


Iniporta.     Totals.  I  Tonnage. 


Tont. 

270 

17 

110 

650 

900 

400 

3, 213 

1,150 

20,300 

550 

30 

2,400 

330 


$16, 000 

2,000 
7  50C 


6,000 


12,500 

7.500 

158,000 

4,000 


213,600 


$30,400 

16,000 

6.dD0 

10,500 

45,  100 

25,000 

37.500 

26,000 

118,000 

13, 700 

7,500 

158.000 

9,000 


602,700  I 


30,240 


Gain  over  Inst  year,  $24,,500;  tons,  900. 

TrauHportation'  lines  established  dnring  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Cliadbourn,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

Inland  waterway  between  Beaufort  and  New  Biver,  North  Carolina, 

APPROPRIATED. 


Date. 


Aggregate. 


August  5. 1886.... 
Augnst  11, 1888  ... 
September  10, 1890 


$10,000 
15,000 
80,000 


EXPENDED. 


Fiscal  year  ending  June  30— 

Daring 
year. 

Aggregate. 

1887 

$410. 57 
6, 265. 94 
7, 918. 55 
42.83 
4,866,92 

$410. 57 

1888 

6, 676, 51 
14, 595. 06 

1889 

1890 

14, 637. 89 

1891 

19, 504. 81 

I'REIGHT  TRANSPORTED. 


Fiscal  year  ending  Jane  30— 

Tons. 

Value. 

1887 

12,250 

$200,000 
175,800 
277,640 

1888 

1889 

1890 

418,  400 

1891 

29,332 

478,200 

Digitized  by 


Google 


1146       BKPORT   OF   THE   OHJEF   OF    ENGINEERS,  U.  S.  ARMY. 

L  14. 

IMPROVEMENT  OF  WATERWAY  BETWEEN  NEW  RIVER  AND  SWANSBORO, 

NORTH  CAROLINA. 

Between  the  mainland  and  the  slender  sand  bank  interposed  between 
the  ocean  and  the  sounds  along  the  coast  of  North  Carolina  there  is,  from 
Swansboro  15  miles  to  New  River,  instead  of  a  shallow  sound,  an  ex- 
panse of  s$ilt  marsh  from  one-eighth  of  a  mile  to  If  miles  wide,  through 
which  there  is  an  intricate  and  tortuous  bayou  22  miles  in  length,  con- 
stituting the  inland  waterway  from  Swansboro  to  New  River. 

The  tide  ebbs  and  flows  in  the  bayou  through  four  inlets  through 
the  sand  banks  from  the  ocean,  in  the  channels  upon  and  immediately 
within  whose  bars  there  were,  by  the  Coast  Survey  chart,  in  18S8,  depths 
of  water  as  follows:  Bogue  Inlet,  opposite  Swansboro,  with  5 J  feet  on 
the  bar  and  7  feet  inside  at  low  water;  Boar  Inlet,  3  miles  farther  west, 
with  6 J  feet  on  the  bar  and  7  feet  inside;  Brown's  Inlet,  2f  miles  far- 
ther west,  <^  a  mere  swash,"  with  3J  feet  on  the  bar  and  4  feet  inside;  and 
New  River  Inlet,  8J  miles  farther  west,  with  4  feet  on  the  bar  at  low 
water  at  the  date  of  this  report. 

The  channels  on  these  bars  at  the  inlets  are  changeable  in  depth  and 
position. 

At  low  tide  the  depth  of  water  in  the  bayou  varies  from  the  foregoing 
and  greater  depths  near  the  inlets  to  not  more  than  6  inches  on  the 
shoals  at  the  *' divides"  between  the  inlets  where  the  tide  meets  and 
divides. 

An  examination  and  survey  of  this  waterway  was  ordered  by  sec- 
tion 13  of  the  river  and  harbor  act  of  1888.  A  preliminary  examination 
or  reconnaissance  was  made  and  report  thereon  submitted  by  Capt.  AV. 
H.  Bixby,  Corps  of  Engineers,  then  in  charge  of  the  improvement, 
March  13,  1889,  in  which  the  cost  of  securing  a  channel  through  which 
3  to  4  feet  could  be  caa*ried  at  high  tide  was  estimated  at  $43,000. 

By  the  act  of  September  19, 1890,  the  sum  of  $5,000  was  appropri- 
ated for  this  improvement. 

In  April  and  May,  1891,  a  survey  was  made  of  all  parts  of  the  route 
"carrying  less  than  2  feet  at  low  water,"  embracing  the  shoals  Cow 
Horn  and  Standbaek  ^'and  the  5  miles  of  the  route  at  the  New  River 
end,"  by  Mr.  W.  H.  Chadbourn,  jr.,  assistant  engineer,  by  whom  the 
waterway  is  described  as  follows: 

This  waterway  is  about  22  miles  long,  and  a  greater  part  of  the  distance  is  com- 
posed of  very  crooked  and  narrow  channels  through  the  marshes. 

From  Swansboro  the  first  10  miles,  passing  near  Bogue  Inlet  and  directly  across 
Bear  Inlet,  the  channel  is  from  60  to  1,000  feet  wide,  carrying  from  3  to  10  feet  of 
water  at  low  water  everywhere,  except  one  short  shoal  known  as  Cow  Horn,  about 
4.4  miles  from  Swansboro,  which  has  1.2  feet  of  water  on  it. 

For  the  next  5  miles  the  channel  is  from  60  to  800  feet  wide,  average  about  150  feet, 
and  has  from  3  to  12  feet  of  water  at  low  water,  except  at  a  short  shoal  known  ns 
Standbaek,  midway  between  Bear  and  Brown  inlets,  situated  at  the  meeting  of  the 
tides  from  these  inlets,  which  has  about  6  inches  of  water  upon  it  at  low  water. 

For  the  remainini^  7  miles  the  route  is  very  crooked  and  the  channel  in  most  places 
from  12  to  60  feet  wide,  and  carrying  from  one-half  to  3  feet  of  water  at  low  water, 
the  former  depth  for  about  2  miles  of  the  distance. 

The  ordinary  rise  of  tide  for  the  first  5  miles  is  about  2.5  feet;  for  the  next  10  miles 
from  3.5  to  4  feet,  and  on  the  remaining  7  miles  from  1  to  2  feet,  the  former  depth  at 
the  shoalest  parts. 

The  commerce  of  this  route  at  present  is  practically  nothing,  owing  to  the  diffi- 
oulties  boats  experience  at  the  shoals. 

Excepting  the  sum  of  $617  applied  to  this  snrvey,  no  money  has  been 
spent  upon  this  waterway  for  the  reasons  given  in  the  following  corre- 
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spondence  publislied  in  House  Ex.  Doc,  No.  20,  Fifty-second  Congress, 
first  session : 

Office  of  the  Chief  of  Enoixeers, 

United  States  Armt, 
WaahingUfn,  D.  C,  Xovcniher  24,  1891, 
Sir:  I  have  the  honor  to  state  that  in  compliance  with  a  requirement  of  the  river 
and  harbor  act  of  Angnst  11, 1888,  an  examination  of  the  ''waterway  between  New 
River  and  Swansboro.  N.  C,"  was  made  by  (.'apt.  W.  H.  Bixby,  Corps  of  Engineers, 
who,  In  report  dated  March  13,  1889,  stated  that  it  was  worthy  of  improvement. 
This  report  was  transmitted  to  Congress,  and  an  appropriation  oi  $5,000  for  the  im- 
provement of  the  waterway  was  made  in  the  river  and  harbor  act  of  September  19, 
1890. 

A  company  was  incorporated  February  13,  1889,  by  an  act  of  the  legislature  of  the 
State  of  North  Carolina,  under  the  title  of  ''The  Wrightsville  and  Onslow  Naviga- 
tion Company,''  and  to  this  company  was  given  exclusive  rights  to  the  navigation 
of  the  said  waterway.  This  incorporation  did  not  come  to  the  knowledge  of  this 
office  until  after  the  present  available  funds  had  been  appropriated  by  Congress, 
and  under  the  circumstances  work  has  beeu  restricted  to  a  survey  sumciently  de- 
tailed to  enable  the  officer  in  charge  to  locate  the  necessary  work  and  estimate  its 
cost,  ready  for  active  operations  in  case  future  work  be  ordered. 

A  copy  of  the  act  of  the  general  assembly  of  North  Carolina  above  referred  to  is 
submitted  herewith,  and  it  is  recommended  that  it  be  transmitted  to  the  Speaker  of 
the  House  of  Representatives  for  the  information  of  the  Committee  on  Rivers  and 
Harbors. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier-  General,  Chief  of  Engineer§, 
Hon.  Rbdfirld  Proctor, 

Secretary  of  War, 

AIS  ACT  to  incorporate  the  WrigbtsTille  and  Onslow  Navigation  Company. 

The  general  aaeemhly  of  North  Carolina  do  enact : 

Section  1.  That  for  the  purpose  of  navigating  by  steamboats  the  waters  of  the 
sounds  from  the  point  near  Fort  Fisher,  in  the  county  of  New  Hanover,  to  the  junc- 
tion of  the  waters  of  the  sounds  with  the  waters  of  New  River,  and  from  New  River 
to  Swansboro,  in  Onslow  County,  and  also  the  waters  of  said  New  River,  B.  R.  Moore, 
E.  S.  Latimer,  J.  H.  Chadbourn,  jr.,  and  G.  H.  Smith,  and  their  associates,  succph- 
sors,  and  assigns,  are  hereby  constituted  a  body  corporate  under  the  name  and  style 
of  "  The  Wrightsville  and  Onslow  Navigation  Company,'*  with  a  capital*  stock  of 
twenty-five  hundred  dollars,  with  power  to  increase  the  same  to  one  hundred  tlioii- 
sand  dollars,  which  shall  have  a  corporate  existence,  together  with  the'powers  and 
franchises  herein  granted  in  perpetuity  as  a  body  politic,  and  by  that  name  may  sue 
and  be  sued,  pleaa  and  be  impleaded,  in  everv  court  in  the  State  of  North  Carolina, 
and  may  have  and  use  a  corporate  seal,  and  shall  be  capable  of  purchasing,  owning, 
leasing,  and  conveying  estates,  real,  personal,  and  mixed,  and  by  acquiring  the  same 
by  giif  or  devise  for  tne  purpose  herein  contemplated :  and  the  said  company  shall 
have  and  enjoy  all  the  rights  and  immunities  which  other  corporate  bodies  may  law- 
fully exercise,  and  may  make  all  necessary  by-laws  and  regulations  for  its  govern- 
ment not  inconsistent  with  the  constitution  and  laws  of  the  State  or  of  the  United 
States. 

Sec.  2.  That  the  said  capital  stock  of  said  company  may  be  created  by  subscription  « 
on  the  part  of  individuals  or  of  municipal  or  other  corporations  in  shares  of  the  value  ' 
of  twenty-five  dollars  each,  which  subscription  may  be  paid  in  lands,  timber,  boats, 
labor,  services,  or  money,  as  may  be  stipulated. 

Sec.  3.  That  books  of  subscription  may  be  opened  by  the  corporators  herein  named 
at  such  times  and  places  and  nnder  such  rules  and  regulations  as  a  majority  of  them 
shall  direct. 

Sbc.  4.  That  when  the  sum  of  fifteen  hundred  dollars  shall  have  been  subscribed 
to  the  capital  stock  of  said  company,  a  general  meeting  of  the  stockholders  shall 
bd  held,  after  due  notice,  and  such  general  meeting,  a  majority  of  the  stockholders 
being  present  either  in  person  or  by  proxy,  shall  elect  a  board  of  directors,  to  con- 
sist of  such  a  number,  not  less  than  tnree,  as  the  stockholders  shall  detennine;  and 
said  directors  shall  immediately  thereafter  elect  one  of  their  number  president,  and 
such  other  officers  as  the  by-laws  of  said  company  shall  prescribe,  and  may  do  and 
perform  all  other  acts  necessary  to  the  complete  organisation  of  said  company,  and 
to  carry  into  effect  the  object  of  this  charter. 

8x0.  6.  That  whenever  any  land  shall  be  required  for  the  construction  of  ware- 
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liouHes,  laudiii^s,  ur  for  canals,  and  for  any  cause  the  same  can  not  bepnrchaaed  from 
the  owner,  the  same  may  be  taken  by  the  directors  at  a  valuation  to  be  ascertained 
as  follows:  The  Wrigh'tsville  and  Onslow  Navigation  Company,  by  its  president, 
shall  select  two  disinterested  freeholders  of  the  county  in  which  the  said  land  lies, 
and  the  owner  of  said  land  shall  likewise  select  two  freeholders  of  the  same  county, 
who  shall  ascertain  the  value  of  said  land,  they  first  deducting  the  enhanced  value 
of  adjoining  lands  which  may  belong  to  the  owner  of  said  lands  by  the  establish- 
ment of  sucji  steamboat  lauding  or  by  the  opening  up  for  navigation  of  such  canal, 
and  by  adding  any  particular  loss  or  damage;  and  if  these  four  assessors  can  not 
agree,  they  shall  call  in  a  fifth  such  freeholder,  and  upon  the  payment,  or  tender  of 
payment,  of  the  amount  so  assessed  by  the  president,  the  title  of  the  land  so  ap- 
praised shall  thereby  vest  in  the  said  corporation :  Provided,  That  either  party  may 
appeal  from  the  decision  of  said  appraisers  to  the  superior  court  of  tne  county 
wherein  the  land  lies  upon  the  question  of  the  amount  assessed:  And  provid&i 
furthfr.  That  no  more  than  one  acre  of  land  at  any  one  landing  shall  be  liable  to  be 
80  condemned  for  the  purposes  of  a  warehouse  and  landing. 

Skc.  6.  That  the  president  and  directors  shall  have  power  at  any  time  to  borrow 
money  upon  the  lands  of  the  company  and  to  secure  the  same  by  mortgage  or  other 
legal  assurance. 

Sec.  7.  That  the  said  company  shall  have  the  exclusive  ri^htto  convey  and  trans- 
port freight  and  passengers  over  and  along  the  waters  of  said  soands;  that  is  to  sav, 
from  what  is  conjmonly  called  the  head  or  the  sound,  in  New  Hanover,  northwardly 
and  return  to  the  waters  of  New  River,  in  Onslow  County,  and  thence  on  to  Swans- 
boro  by  steamboats  and  sailing  vessels,  and  at  such  rates  as  said  company  shall  pre- 
scribe: Provided^  That  said  company  shall  open  a  connection,  whenever  necessary, 
between  the  waters  of  said  sounds  by  canal  sufficient  to  carry  into  effect  the  objects 
of  this  charter. 

Sec.  8.  That  said  company  shall  have  the  power  and  authority  to  construct  and 
open  a  ship  canal  connecting  the  waters  of  Wrightsville  Sound,  or  Masonboro  Sound, 
with  the  waters  of  the  Cape  Fear  River,  and  to  this  end  may  use  the  creeks  and 
water  courses  at  all  intermediate  points,  and  may  seize  and  cause  to  be  assessed  all 
lands  necessary  therefor,  under  the  restrictions  and  provisions  contained  in  section 
five  of  this  chapter,  and  shall  have  power  to  fix  the  tariff  of  tolls  for  all  vessels  that 
said  company  may  allow  to  paiss  through  the  same,  and  to  demand  and  collect  said 
tolls ;  and  the  said  company  shall  have  the  exclusive  right  for  the  period  of  ten  years, 
from  and  after  the  ratification  of  this  act,  to  construct  the  canal  aforesaid. 

Sec.  9.  That  this  act  shall  be  in  force  from  and  after  its  ratification. 

Ratified  the  thirteenth  day  of  February,  anno  Domini  one  thousand  eight  hun- 
dred and  eighty-nine. 

The  total  iinal  cost  of  securing  a  channel  40  feet  wide  and  3  to  4 
feet  deef)  at  high  water  was  estimated  in  1889  at  843,000. 

It  is  to  be  observed  that  vessels  passing  on  the  open  ocean  from 
New  Kiver  to  Swansboro  parallel  with  this  waterway  and  only  one-half 
mile  from  it  can  find  shelter  within  the  four  inlets  above  described  at 
intervals  of  only  2|  to  8  miles. 

Swansboro,  the  only  village  on  this  route,  has  a  population,  by  the 
census  of  1890,  of  233. 

Onslow  County,  within  which  this  route  lies,  has  an  area  of  640 
square  miles  and  a  population  by  the  census  of  1890,  of  10,303. 

By  the  same  census  the  cotton  produced  in  the  county  in  1859  was 
336  bales,  in  1869,  881  bales,  in  1879,  2,841  bales  on  6fioS  acres,  and  in 
1889, 1,720  bales  on  6,127  acres. 

This  waterway  is  in  the  coUection  district  of  Beanfort,  N.  C. 

Money  statement. 

July  1, 1891,  balance  unexpended $4,516.00 

June  30,  1892,  amount  expended  during  fiscal  year 133. 76 

July  1^  1892,  balance  unexpended ; 4,382.25 


Digitized  by 


Google 


APPENDIX   L REPORT   OF   MAJOR   STANTON.  1149 

iAmonnt  (estimated)  required  for  completiou  of  existing  project $38, 000. 00 
Amount  tLat  can  be  piolitably  expended  in  fiscal  year  ending  June  30, 
1894.* 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  1867. 

Inland  toaterway  between  New  Elver  and  Swanahoro, 

Appropriated  September  19, 1890 $5,000.00 

Expended  fiscal  year  ending  June  30,  1891 509.76 

Freight  transported  during  fiscal  year  ending  June  30,  1891  (3,000  tons)  . .  20, 000. 00 


L  15.^ 

IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

Kew  Eiver  communicates  with  the  ocean  through  New  Eiver  Inlet  40 
miles  southwesterly  from  Beaufort  Harbor  and  about  70  miles  north- 
easterly from  the  mouth  of  the  Cape  Fear  River. 

From  the  ocean  21  miles  inland  to  the  narrows  its  width  is  from  about 
2,000  feet  to  about  2^ miles,  at  thenarrowsit  is  about  1,000  feet,  and  above 
Jacksonville,  23  miles  from  the  mouth,  it  becomes  a  comparatively  nar- 
row river. 

The  channel  across  the  bar  is  changeable  both  in  depth  and  position, 
but  has  at  the  date  of  this  report,  as  in  1888,  a  minimum  depth  of  4  feet 
at  mean  low  water. 

Just  within  the  inlet  there  are  extensive  marshes  and  beds  of  oyster 
rock,  extending  to  a  point  about  3J  miles  from  the  ocean  bar,  through 
which,  before  improvement  by  the  United  States,  there  was  a  long  and 
toituous  channel  about  50  feet  wide  and  3  feet  deep  at  low  water.  From 
the  marshes  navigation  of  the  river  was  unimpeded  for  vessels  of  Steet 
draft  to  a  point  3  miles  above  Jacksonville. 

Between  1855  and  1861  the  improvement  of  the  channel  through  the 
marshes  is  reported  to  have  been  commenced  by  a  stock  company  in- 
corporated under  the  laws  of  the  State  of  North  Carolina,  by  the  ap- 
plication of  $10,000  appropriated  by  the  State  and  of  $20,000  raised  by 
subscription. 

The  project,  matured  in  1885,  for  improvement  by  the  United  States, 
and  not  since  modified,  is  to  dredge  two  straight  channels  150  feet  wide 
and  4  feetdeep  at  mean  low  water  (one,  1,210  feet  long,  through  Wrights 
Island,  commencing  about  one-half  mile  above  the  bar,  the  other,  5,710 
feet  long,  through  Cedar  Bush  Marsh  commencing  about  IJ^  miles  above 
the  bar),  at  an  estimated  cost  of  $40,000. 

Ten  thousand  dollars  havingbecome  available  from  two  appropriations, 
work  was  commenced  in  1886,  when  32,824  cubic  yards  of  shells  and  mud 
were  dredged  from  Cedar  Bush  Marsh,  making  a  straight  channel  5,800 
feet  long  through  it,  40  feet  wide  at  bottom  and  4  feet  deep,  excepting 
at  the  lower  end  where  its  depth  was  3.1  feet.  By  the  removal  of  2,707 
cubic  yards  of  turf  and  mud  by  hand  a  cut  30  feet  wide  and  not  exceed- 
ing 6  inches  deep  at  low  water,  was  made  1,200  feet  through  Wrights' 
Island,  to  induce  its  further  deepening  by  scour. 


*See  Honse  Ex.  Doc.  No.  26,  Fifty -second  Congress,  first  session^  regarding  con- 
trol of  tkis  waterway  by  Wrightsville  and  Onslow  Navigation  Company. 
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November  3, 1887,  to  March  21, 1888,  with  a  further  appropriation  of 
$10,000,  made  by  the  act  of  August  5, 1886,  by  the  removal  of  24,861 
cubic  yards  the  cut  at  Wrights  Island,  1,210  feet  long,  was  dredged  to 
the  variable  widths  of  90, 100,  and  120  feet  and  average  depth  of  4  feet 
at  mean  low  water,  and  by  the  removal  of  4,421  cubic  yards  the  lower 
part  of  the  cut  at  Cedar  Bush  Marsh  was  widened  and  deepened. 

Since  March  21, 1888.  work  has  not  been  resumed. 

The  a<;t  of  August  ll',  1888,  appropriated  $3,000,  and  that  of  Septem- 
ber 19, 1890,  $5,000,  and  contract  with  the  Alabama  Dredging  and  Jetty 
Company  was  entered  into  December  24, 1890,  and  approv^  January 
27, 1891,  to  do  $5,500  to  $6,500  worth  of  dredging  at  39  cents  per  cubic 
yard,  measured  in  situ^  in  increasing  the  width  of  the  cut  at  Cedar  Bush 
Marsh  to  100  feet  and  its  depth  to  5  feet,  the  work  to  be  commenced  on 
or  before  December  3, 1891,  and  to  be  completed  before  April  23, 1892, 
on  which'  date  the  contract  was  extended  to  June  30, 1892.  The  con- 
tractors have  not  yet  commenced  work. 

At  the  date  of  this  report,  June  30, 1892,  the  cut  through  Wrights 
Island  has  scoured  to  the  depth  of  15  feet  nearly  its  entire  length,  but 
the  cut  at  Cedar  Bush  Marsh  has  shoaled  at  each  end  and  can  now  be 
used  only  by  vessels  of  very  light  draft. 

All  the  material  dredged  from  these  cuts  was  dumped  immediately 
alongside  them,  and  in  the  cut  through  Cedar  Bush  Marsh,  in  1886,  the 
contractor  had  to  resort  to  sheet-piling  to  keep  it  from  running  back 
into  the  channel. 

In  the  Coast  Survey  Bulletin  No.  10.  issued  January  30, 1889,  it  is 
reported  that  the  natural  advantages  or  New  River  for  oyster  culture 
are  "  superior  to  those  of  any  locality  in  the  country;"  that  no  better 
quality  of  oysters  can  be  found  anywhere  in  the  world;  that  the  beds 
extend  from  the  marshes  at  the  mouth  of  the  river  to  Sneeds  Ferry, 
about  3J  miles  above,  besides  others  in  Chadwicks  and  Howards  bays 
adjoining  it,  and  that  in  fiewjt  ^*  the  whole  river  bed  is  covered  more  or 
less  with  oysters." 

The  Onslow  and  East  Carolina  Railroad,  50  miles  in  length,  which 
was  opened  in  February,  1891,  from  Wilmington  to  Jacksonville,  af- 
fords quick  transportation  for  the  product  of  these  beds  and  an  outlet 
for  lumber  and  farm  products  from  the  vicinity  of  New  River,  and  has 
much  reduced  the  traffic  that  would  be  benefited  by  the  improvement 
of  the  channel  at  its  mouth. 

The  country  traversed  by  this  road  is  largely  wooded  and  its  soil 
very  sandy  and  unproductive. 

The  area  of  Onslow  County,  in  which  New  River  is  situated,  is  640 
square  miles.  By  the  United  States  census  its  population  was,  in  1880, 
9,829,  and  in  1890,  10,303;  the  population  of  Jacksonville  village,  170; 
and  the  cotton  produced  in  1869,  336  bales,  in  1869,  881  bales,  in  1879, 
2,841  bales  on  6,658  acres,  and  in  1889, 1,720  bales  on  6,127  acres. 

The  river  is  navigated  by  the  steamer  Louise^  of  27.3  tons,  the  steamer 
Blanche^  of  47.43  tons,  by  one  or  two  other  steamers  owned  and  oper- 
ated by  oyster  companies,  and  by  many  small  sailboats,  but  none  of 
the  steamers  and  only  a  few  of  the  sailboats  navigate  the  channel  to 
be  improved. 

This  tiver  is  in  the  oolleotion  distriot  of  Beaufort^  Nt  0« 
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Money  statement 

July  1. 1891,  balance  unexpended $8,343.04 

June  30, 1892,  amount  expended  during  fiscal  year 121. 19 

July  1,  1892,  balance  unexpended 8,221.85 

July  1, 1892,  outstanding  liabilities $2.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 6, 500. 00 

6,502.00 

Jnly  1, 1892,  balance  available 1,719.85 

Amount  appropriated  by  act  approved  Jnly  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6, 719. 85 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    *7, 000. 00 
Submitted  in  compliance  witb  requirements  of  soctions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Class  of  goods. 


Exports. 


Imports. 


Totals. 


Tonnage. 


Cotton  and  prodacts , 

tobacco 

Rice 

Grains  and  forage 

Vegetables  and  truck 

Live  stock  uid  products.. 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  products 

Coal  and  minerals 

Fertilisers 

Machinery 

General  merchandise  — 
Sundries 


$156,500 


800 
4,800 
125,500 
01,000 
100,000 
60,000 
i)8,000 


110,000 

*'"5*i6o 


16,150 


1,850 
2,250 
10,000 
267,700 
1,350 


$156,500 

10.000 

'800 

9,900 

125,500 

61,000 

100,000 

60.000 

98,000 

1,850 

2,250 

10,000 

257,700 

17,600 


Tona. 

1,428 

22 

20 

564 

4,445 

400 

2,531 

2,232 

9,255 

266 

75 

100 

2,000 

500 


Total. 


622,750   288,250 


911,000 


23,838 


Gain  over  last  year,  $167,650. 

Transportation  lines  established  daring  year :  One,  a  daily  line  from  Jacksonville 
to  Marines. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chadbonm,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

New  Biver,  North  Carolina. 
APPROPRIATED. 


Date. 


Amount. 


Aggregate. 


July  4, 1836,  to  July  7,  1838  . 

August  2, 1882 

July  4,  1884 

Augusts,  1886 

August  11,  1888 

September  19, 1890 


$5,000 
5,000 

10,000 
3,000 
5,000 


$50,000 
5, 0:>0 
10,000 
20,000 
23.000 
28,000 


*If  it  is  determined  to  complete  project,  which,  in  the  opinion  of  the  District  En- 
gineer, is  of  very  doubtful  expediency,  $7,000  is  a  suitable  amount  for  application  to 
the  work  in  one  year,  but  the  number  and  size  of  vessels  now  navigating  the  rlvor, 
or  that  will  probably  navigate  it  in  future,  do  not  justify  the  statement  that  $7,000 
can  be  profitably  expended  for  its  improvement. 
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New  River,  North  Carolina — Continued. 
EXPENDBD, 


Finfiil  year  ending  June  30 — 


1837  to  1839  . 

1886 

1887 

1888 

1889 

1890 

1801 


During 
year. 


$9,810.24 
181.80 
8, 191. 37 
349.08 
655. 69 
499.85 


Aggregsto. 


*  Balance  of  $1, 166. 46  turned  over  to  Burplue  fund. 
FREIGHT  TK  AX  SPORTED. 


*$48,833.64 
9,810.24 
9,902.04 
18, 183. 41 
18,5ti2.49 
19,188.18 
19, 688. 03 


Fiscal  year  ending  June  30— 

Tone. 

Value. 

1883 

5,  COO 

$290,000 
696  000 

1887      

1889           j 

705, 950 

1890 , - - 1 --- 

731,560 

1891 

17, 359 

743,850 

L  i6. 

IMPROVEMENT  OF  NORTH  EAST  (CAPE  FEAR)  RIVER,  NORTH  CAROLINA. 

This  tributary  approximates  in  size  to  tlie  main  Cape  Fear  Eiver, 
which  it  joins  from  the  left  bank  immediately  above  Wilmington  and 
30  miles  from  the  ocean.  From  the  confluence  up  50  miles  it  is  tidal, 
with  a  least  depth  of  6  feet  at  lowest  stages  of  tide  and  water,  and 
easily  navigable  by  small  steamers  towing  two  flats  alongside.  For 
the  next  40  miles,  from  near  Bannerman's  Bridge  to  near  Hallsville,  it 
is  reported  to  have  a  depth  of  about  3  feet  at  ordinary  stages,  and  to 
flow  with  gentle  slope  between  banks  of  a  moderate  height.  For  the 
next  13  mUes,  up  to  Kornegay's  Bridge,  103  miles  above  the  confluence, 
the  stream  is  narrower,  more  crooked,  and  its  banks  lower.  It  is  quite 
tortuous,  being  130  miles  in  length  between  points  70  miles  apaTt  ih  an 
air  line.  Below  Koruegay's  Bridge  there  are  rei)orted  to  be  at  inter- 
vals of  6  to  10  miles  some  eleven  settlements,  at  most  of  which  there 
are  said  to  be  stores,  turpentine  stills,  cotton  gins,  grist  and  saw  mills. 
The  river  below  Kornegay's  Bridge  is  crossed  by  seven  county  bridges 
and  one  railroad  bridge.  A  draw  is  being  placed  in  the  latter,  but 
three  of  the  county  bridges  are  without  draws. 

The  river  is  subject  to  freshets,  having  a  recorded  extreme  rise  of  5.8 
feet  at  Kornegay's  Bridge,  7.7  feet  at  Sarecta,  13.4  feet  at  Hallsville, 
13.8  feet  at  Chinquapin,  16.3  feet  at  Deep  Bottom  Bridge,  16J  feet  at 
Groom's  Bridge,  6.6  feet  at  Bannerman's  Bridge,  and  6  feet  at  Castle 
Hayne,  27  miles  above  the  confluence. 

When  its  improvement  was  commenced  by  the  United  States  in 
1890,  it  was  easily  navigable  up  48  miles  to  Banuerman's  Bridge,  above 
which  it  was  everywhere  **  badly  obstructed  by  snags  and  by  overhang- 
ing, leaning,  and  fallen  trees,  so  as  to  completely-  block  navigation  at 
all  ordinary  stages  of  water." 
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The  project'  of  1889,  not  since  modified,  is  "  to  thoroughly  clear  a 
channel  of  good  width  and  natural  depth  for  small  light-draft  steamers 
up  to  Hallsville  and  for  pole  boats  up  to  Kornegays  Bridge"  by  the 
removal  of  snags,  stumps,  fallen,  leaning,  and  overhanging  trees  at  an 
estimated  cost  of  $30,000. 

With  the  sum  of  $6,000  appropriated  by  the  act  of  September  19, 
1890,  the  improvement  was  commenced  at  Bannermans  Bridge,  48  miles 
above  the  confluence,  in  January,  1891,  and  continued  to  April  24, 1891, 
when  the  plant  returned  to  Wilmington.  No  work  was  thereafter  done 
to  June  30, 1891,  at  which  date  the  channel  to  a  width  of  40  feet  and  to 
its  natural  depth,  and  the  banks  had  been  roughly  cleared  **  of  the 
worst  obstructions  to  a  high-water  navigation"  from  Bannermans 
Bridge  up  31 J  miles  to  Chinquapin,  at  a  total  expense  of  $3,173.60. 

During  the  fiscal  year  ending  June  30, 1892,  2  trees,  3  stumps,  20 
logs,  8  snags,  and  parts  of  an  old  steamboat,  scow,  and  boiler  which 
were  troublesome  to  navigation  were  removed  from  the  channel  above 
Hilton  Bridge,  2^  miles  above  Wilmington.  This  work  was  done  in 
September  and.  October,  1891,  since  which  date  no  work  has  been  done 
ux)on  the  river. 

During  the  year  a  daily  record  has  been  kept  of  water  gauges  at  the 
seven  following  points:  Kornegays  Bridge,  Hallsville,  Chinquapin, 
Sarecta,  Deep  Bottom  Bridge,  Grooms  Bridge,  and  Castle  Hayne. 

At  the  date  of  this  report,  June  30, 1892,  the  river  is  badly  obstructed 
by  logs  and  snags  above  Bannermans  Bridge. 

The  two  counties  of  Duplin  and  Pender,  through  the  central  portion 
of  which  the  improved  part  of  this  river  flows,  have  a  total  area  of 
1,470  square  miles,  and  had  by  the  United  States  census  a  total  popu- 
lation in  1880  of  31,241,  and  in  1890  of  31,204. 

By  the  same  census  there  were  raised  in  these  two  counties  in  1879, 
6,334  bales  of  cotton  on  11,117  acres,  and  in  1889,  3,380  bales  on  12,306 
acres. 

These  counties  are  said  to  be  very  favorable  in  climate  and  soil  for 
truck  farming,  but  products  of  that  nature  require  quick  transporta- 
tion to  market  by  rail. 

This  river  is  in  the  coUection  distnct  of  Wilmington,  N.  C. 

Money  statement. 

July  1, 1^1,  balance  unexpended •«. $1,866.40 

June  dO,  1892,  amount  expended  during  fiscal  year 674. 61 

July  1, 1892,  balance  unexpended 1,191.79 

July  1, 1892,  outstanding  liabilities 36.50 

July  1, 1892,  balance  available 1,156.29 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6, 156. 29 

(Amount  ^estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  tnat  can  be  proiitabl^  expended  in  fiscal  year  endiuff  June  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  nver  and 
harbor  acts  of  1866  and  1867. 

£Ha  92 ^73 
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COMMERCIAL  STATISTICS. 

The  ooxmnerce  for  the  year  ending  December  31^  1891,  is  CMtimated  as  follows: 


Cla3s  of  goods. 


Exports.  Imports.     Totals.    Toniuige. 


Cotton  and  products . 

Tobacco 

Bice  . 


$8,900 


Grains  and  forage ^- 

Yegetables  and  truck 

Live  8t<K5k  and  products 

Ifaval  stores 

Lumber  and  products 

Fertili  zers 

General  merchandise 

Sundries 


3,000 
4,490 
1,300 
4,020 
129,000 
60,700 


$750 


2,050 


1,000 


600 

61,200 

300 


$8,900 

750 

3,000 

6,540 

1,300 

4,020 

129,000 

60,700 

600 

62,200 

300 


Tont. 

170 

2 

66 

264 

45 

25 

6,640 

22,170 

50 


Total. 


212,410 


64,900 


277, 810 


Gain  over  last  jear:  $7,310. 

The  tonnage  decrease  is  due  to  the  falling  off  of  naval  stores  exported. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  iS.  D. 
Thompson,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  cnstom-house  officials,  and  prominent  shippers  and  merchants. 

Northeast  {Cape  Fear)  JRiver, 

Appropriated  September  19,  1890 $5,000.00 

Expended  fiscal  year  ending  June  30,  1891 3,173.60 

Freight  transported  during  fiscal  year  ending  Juno  30, 1891  (40,596  tons).  270, 000. 00 


Li  17. 

IMPROVEMENT  OP  BLACK  RIVER,  NORTH  CAROLDTA, 

The  river  is  a  tributary  to  the  Cape  Fear  Eiver,  which  it  joins  from 
the  left  bank  14J  miles  above  Wilmington,  and  42 J  miles  from  the  ocean. 

From  its  conflaence  up  15  miles  it  is  about  300  feet  wide;  thence  16 
miles  farther  to  Goff  Narrows,  6  miles  above  Point  Oaswcil,  it  is  150 
feet  wide.  Through  Goff  Farrows,  2  miles  in  length,  the  channel  is 
very  crooked  and  about  75  feet  wide,  fiilly  half  of  the  water  spreading 
out  through  a  cypress  swamp.  From  Goff  Farrows  2  miles  to  Haws 
NaiTows  its  width  is  about  150  feet  between  firm  banks.  Through 
Haws  Farrows,  4  miles  in  length,  its  water  again  spreads  through  a 
cypress  swamp,  the  channel  being  very  crooked  and  only  about  35  feet 
wide;  thence  10  miles  to  South  Eiver  (or  Beatty)  Farrows,  24  miles 
above  Point  Caswell,  its  width  is  about  450  feet  between  high,  firm 
banks.  Through  South  Eiver  Farrows,  4  miles  in  length,  the  channel 
is  very  crooked  and  about  40  feet  wide,  a  large  part  of  the  water  again 
flowing  through  a  cypress  swamp.  From  South  Eiver  Farrows  up  34 
miles  to  Lisbon  its  width  varies  from  35  to  300  feet. 

Its  depth  at  low- water  summer  stage  is  nowhere  less  than  4  feet 
from  the  confluence  to  Point  Caswell,  nor  less  than  2^  feet  anywhere; 
thence  10  miles  to  Haws  Farrows  through  which  there  is  a  series  of 
short  shoals  upon  which  the  least  depth  is  18  inches.  From  Haws 
Farrows  10  to  12  feet  can  be  carried  to  South  Eiver  Farrows  in  which 
there  are  two  shoals  each  about  50  feet  long  with  a  minimum  depth  of 
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3  feet.  From  South  Eiver  Narrows  to  Clear  Run  the  depth  is  not  less 
than  3  feet,  and  firom  Clear  Bun  10  miles  to  Lisbon,  it  is  18  inches. 

The  shoals  are  aJl  said  to  be  accumulations  of  sand  caused  by  logs 
which  sink  while  being  floated  or  driven  in  unrafted  masses  down  the 
river. 

The  bed  of  the  river  is  very  coarse  sand  throughout. 

Below  Lisbon  theriver  flows  for  about  two- thirds  of  its  length  through 
a  pine  forest  and  for  the  other  third  through  swamps  timbered  with 
cypress,  gum,  and  maple. 

There  are  6  steam  saw  mills  and  2  shingle  mills  on  its  banks,  54  stores 
receiving  freight  from  the  river  and  18  turpentine  distilleries  below 
Lisbon  shipping  their  products  upon  it.  Its  branches  above  Lisbon, 
upon  which  there  ar^  6  or  7  turpentine  stills,  aggregate  about  100  miles 
in  length,  reach  to  an  air-line  distance  of  about  25  miles  and  from  it 
are  navigated  by  rafts  bringing  down  resin  and  turpentine. 

In  freshets  during  the  year  1890  when  gauge  records  were  kept  the 
recorded  extreme  rise  was  10.3  feet  at  Clear  Bun,  8.2  feet  at  Hampton 
Landing,  5  feet  at  Mill  Creek,  and  4.8  feet  at  Point  Caswell,  these  x)oints 
being  respectively,  76,  58,  41,  and  24  miles  above  the  confluence  with 
the  Cape  Fear  Biver. 

There  is  said  to  be  at  low  stages  a  lunar  tide  of  about  2  feet  at  Point 
CasweU  and  of  about  6  inches  at  the  lower  end  of  Haws  Narrows,  75 
miles  from  the  ocean,  above  which  it  is  imperceptible. 

The  banks  average  abdut  8  feet  in  height  above  the  summer  stage, 
but  attain  60  feet  just  below  Clear  Bun^  and  in  high  freshets  are  over- 
flowed almost  the  entire  length  of  the  river,  the  water  spreading  about 
one-half  mile  on  either  side. 

During  the  summer  the  water  remains  nearly  constant  at  low-water  stage.  At  a 
variable  date  between  August  and  September  the  river  generally  rises  5  to  8  feet  in 
one  week,  thus  reaching  suddenly  its  winter  hi^h-water  stage,  and  remains  up  tiU 
about  April.  After  April,  and  before  July,  it  falls  gradually  to  its  summer  low- 
water  stage. 

By  an  act  of  the  General  Assembly  of  Forth  Carolina,  ratified  Feb- 
ruary 24,  1877  (Annual  Beport,  Chief  of  Engineers,  1885,  pages 
1153  and  1154^,  "The  Black  Biver  Navigation  Company"  was  incor- 
X)orated  "  to  clear  out,  improve,  and  render  fit  for  steamboat  naviga- 
tion the  waters  of  Big  Coharie  and  Black  rivers  above  the  point  on 
Black  Biver  at  which  such  navigation  is  now  .practicable,"  with  "  the 
sole  and  exclusive  right  and  privilege  to  navigate  said  rivers  with 
steamboats  from  Point  Caswell  in  the  county  of  Pender  to  all  points 
up  said  Black  Biver  and  Big  Coharie,  for  the  period  of  fifty  years." 
This  act  was  repealed  by  the  following: 

AN  AOT  to  repetl  chapter  87,  laws  of  1876  and  1877,  incorporating  the  Black  River  Ifavigatlon 

Company. 

The  General  Aasemlly  of  North  Carolina  do  enact : 

Section  1.  That  chapter  thirty-seven  of  the  lawg  of  eighteen  hundred  and  seventy- 
six  and  seventy-seven  be.  and  the  same  is  hereby,  repesued,  and  every  part  thereof. 

S£C.  2.  That  this  act  sliall  be  in  force  from  and  after  its  ratification. 

Batified  the  7th  day  of  March.  A.  D.  1887. 

Up  to  1882  this  company  removed  enongh  snags  from  the  channel  and 
leaning  trees  from  thebanks  to  enablea8teamerdrawingl2inches  to  navi- 
gate the  river  to  Lisbon  once  a  week  eight  or  nine  months  annually. 

When  the  United  States  commenced  its  improvement  in  1887  the 
channel  was  moderately  well  cleared  up  24  miles  to  Point  Caswell,  but 
above  that  point  62  miles,  to  near  Lisbon,  was  only  roughly  cleared^ 

Digitized  by  VnUiJV  IC 


115G   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

being  especially  obstructed  at  the  bends  by  leaning  and  overhanging 
trees,  and  was  navigated  by  a  steamer  of  2J  feet  draft  once  or  twice 
l)er  week  all  the  year  to  Point  Caswell,  and  nine  months  annually  to 
Clear  Run,  about  8  miles  below  Lisbon. 

In  ltS85  the  cost  of  clearing  the  banks  of  overhanging  trees  and  the 
channel  of  logs  and  snags  to  the  depth  of  4  feet  at  low  water  24  miles, 
to  Point  Caswell,  was  estimated  at  $6,500;  of  clearing  the  banks  of 
overhanging  trees  and  the  channel  of  logs  and  snags  for  a  draft  of  2J 
feet  during  six  to  ten  months  annually  from  Point  Caswell  to  Lisbon 
was  estimated  at  $12,000,  and  if  put  in  thorough  order  by  dredging 
through  shoals  and  by  dredging  or  diking  the  so-called  narrows  (An- 
nual Report  Chief  of  Engineers,  1885,  page  1149),  the  improvement 
above  Point  Caswell  was  estimated  to  cost  in  addition  $16,000;  total, 
$33,500. 

The  approved  project  of  1885  (Annual  Report,  page  1149),  not  since 
modiiied,  is  to  apply  at  least  $10,000  to  removing  "logs,  snags,  and 
overhanging  trees  from  the  bed  and  banks  of  the  river",  and  rounding 
off  "  a  few  of  the  extra  sharp  bends"  from  its  co«fluence  with  the  Cape 
Fear  River  up  86  miles  to  Lisbon. 

With  $3,000  appropriated  by  the  act  of  August  6, 1886,  work  was 
commenced  in  October,  1887,  and  continued  to  January  31, 1888,  during 
which  time  there  were  removed  from  the  channel  275  logs,  163  stumps, 
and  9J  cords  of  snags,  and  from  the  banks  472  overhanging  trees,  98J 
cords  of  brush,  besides  trimming  40  trees.  No  further  appropriation 
has  been  made  and  no  work  done  since  January  31, 1888. 

At  the  date  of  this  report,  June  30, 1892,  from  the  confluence  up  24 
miles  to  Point  Caswell  the  river  is  in  excellent  condition,  excepting 
within  the  upper  6  miles,  where  three  trees  in  the  channel  and  a  few 
leaning  trees  on  the  banks  badly  obstruct  it.  From  Point  Caswell  to 
Haws  Narrows  navigation  is  impeded  only  by  about  6  trees  in  the  chan- 
nel and  by  about  12  leaning  trees  from  the  banks,  which  latter  are  dif- 
ficult to  pass.  Through  Haws  Narrows  there  arc  logs  in  the  bed  of  the 
river  which  have  caused  the  formation  of  the  shoals,  but  no  snags. 
From  Haws  Narrows  to  South  River  Narrows  there  are  no  obstructions 
in  the  channel  or  on  the  banks.  South  River  Narrows  is  obstructed  by 
a  mass  of  logs  in  the  bed  of  the  river,  through  which  there  is  a  tortuous 
3-foot  channel,  and  by  many  overhanging  trees.  From  South  River 
Narrows  up  34  miles  to  Lisbon  the  channel  is  badly  obstructed  by  snags, 
logs,  stumps,  and  overhanging  trees. 

The  estimated  farther  approximate  cost  of  removing  logs,  stumps, 
and  overhanging  trees  from  the  bed  and  banks  of  the  entire  river  and 
of  rounding  off  some  of  its  sharpest  points  at  bends  is  estimated  (An- 
nual Report  Chief  of  Engineers,  1888,  page  892)  at  $11,000,  making, 
with  the  $3,000  already  applied,  a  total  cost  of  clearing  the  river  of 
snags,  logs,  stumps,  and  overhanging  trees  of  $14,000  instead  of  $18,600 
as  given  in  the  first  two  items  of  the  foregoing  estimate  of  1885. 

The  other  item  above  of  $15,000  for  dredging  and  diking  is  not  under- 
stood to  be  embraced  in  the  approved  project. 

The  Cape  Fear  and  Yadkin  Valley  Railroad,  put  in  operation  Febru- 
ary 17,  1890,  with  one  terminus  at  Wilmington,  N.  C,  runs  nearly  par- 
allel with,  and  nowhere  more  than  3^  miles  from,  that  section  of  the 
river  under  improvement. 

There  are  five  county  bridges  and  one  railroad  bridge  over  the  river 
between  Point  Caswell  and  Lisbon,  all  of  which,  it  is  reported,  will  need 
to  be  provided  with  draws  of  at  least  25  feet  clear  width  if  the  river  is 
to  be  much  navigated  by  steamers* 
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The  steamer  W.  T,  Daggett,  of  60*57  net  tons,  makes  two  trips  weekly 
A^ithout  interruption  throughout  the  year  from  Wilmington  to  Point 
Caswell,  bringing  down  naval  stores  and  a  little  cottcm,  and  taking  up 
general  merchandise,  household  supplies,  and  fertilisers,  and  carries 
abofit  60  passengers  per  week  each  way. 

The  steamer  Lisbon,  of  66.94  net  tons,  makes  two  trips  weekly  during 
nine  months  of  the  year  fipom  Wilmington  to  Clear  Eun,  and  during  the 
other  three  months  to  Haws  Narrows,  bringing  down  naval  stores,  lum- 
ber, and  shingles,  and  carrying  up  general  merchandise,  household  sup- 
plies, and  fertilizers.  This  steamer  always  brings  down  a  foil  cargo, 
and  also  tows  a  lighter  to  Clear  Eun  each  trip,  which  drifts  down 
loaded  with  about  400  barrels  of  resin.  ^ 

The  Black  Eiver  flows  between  the  Cape  Fear  Eiver  and  its  other 
tributary,  the  Northeast  Cape  Fear  Eiver,  at  a  distance  of  6  to  17  miles 
from  the  fomuer  on  the  .west  and  13  to  ^  miles  from  the  latter  on  the 
east. 

South  Eiver,  joining  Black  Eiver  about  20  miles  above  Point  Cas- 
well, is  at  the  confluence  as  deep  as  Black  Eiver,  very  narrow  and 
crooked  and  much  choked  with  snags  and  overhanging  trees  in  its  lower 
20  miles,  above  which  it  is  said  to  be  broad  and  clear  of  obstructions. 
It  is  navigated  to  a  point  about  65  miles  in  an  air  line  from  its  con- 
fluence by  rafts  carrjdng  naval  stores.  * 

The  river  is  in  the  coUection  district  of  Wilmington^  N.  0. 

Money  statement.    . 

July  1, 1S91,  balance  unexpended $5. 93 

June  30, 1892,  amount  expended  during  fiscal  year 5. 93 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 


OOlOiBROIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Class  of  goods. 


Cotton  and  prodacts 

Tobacco 

Rice 

Grains  and  forage 

Vegetables  and  truck 

Lire  stock  and  ]>ro<luct8 . 

Fish,  oysterH,  i-tc 

Naval  scores 

Lnmbcr  and  products 

Fertllizora 

Mai'hinery 

G«neral  merchandiso 

Sundries 


Total. 


Exi>ort8.. 


$240,000 


1,000 

4,200 

5,225 

48,825 

500 

223.000 

134,400 


8,000 


Imports. 


660.150 


$6,000 
10,200 
18,500 


82,000 
2,700 


17,600 

60,400 

122,450 

5,150 


Totals. 


$240,000 

5,000 

11,200 

22,700 

5,225 

80,825 

3,f00 

223,000 

134,400 

17,500 

50,400 

122, 450 

8,150 


268,900 


824,060 


Tonnage. 


T<m9. 

1.500 

10 

258 

668 

277 

450 

28 

20,325 

53,200 

700 

150 

1,363 

500 


79,428 


Decrease  over  Innt  year:  $21,464;  increase  in  tonnase,  18,118. 

Transportation  lines  established  during  the  year:  None. 

The  above  statintlcs  are  based  mainly  upon  reports  of  Assistant  Engineer  £.  D. 
Thompson,  made  after  much  correspcmdence  and  conversation  with  steamboat  cap- 
tains and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 
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Blaek  Biver,  North  Carolina. 


APPKOPRIATBD. 


•                   Date. 

Amount. 

AggnffAe. 

AueiiBtS.  1886 

$3,000 

$3,000 

EXPENDED. 


FIacaI  year  ending  Jane  30^ 

During 
year. 

-A-ggregat©. 

1887 

$42.70 
2,224.81 
109.93 
519.41 
100.55 

$42.70 

1888 

2, 267. 31 

1889 

2,377.24 

1890 

2,896.85 

1891 >. 

2,997.40 

FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30— 

Tons. 

Value. 

1886 

48.650 

$750,000 

1887 

1,020,000 
1,220.206 

18S8 

' 

1889 * 

1,181,380 

1890 

1,181,04S 
945,514 

Ui91 

61,311 

y 

L  z8. 

IMPROVEMENT   OF   CAPE   FEAR   RIVER   ABOVE   WILMINGTON,  NORTH 

CAROLINA. 

The  river  above  Wilmington  is  115  miles  in  length  to  Fayetteville, 
4  miles  above  which  place  and  149  miles  from  the  ocean  bar  is  the  head 
9f  navigation,  at  low  stages,  from  tide  water.  Above  the  149  miles  the 
river  is  susceptible  of  improvement  only  for  slack- water  navigation,  for 
which  purpose  the  State  of  North  Carolina  is  said  to  have  spent  years 
ago,  unsuccessfully,  the  sum  of  $350,000. 

The  part  of  the  river  under  improvement  extends  only  up  to  Fayette- 
ville. 

It  flows  through  the  flat  sandy  belt  of  Korth  Carolina,  timbered  with 
pine,  intersected  with  cypress  swamps,  sparsely  populated,  and  pro- 
ducing chiefly  naval  stores,  lumber,  shingles,  and  cotton. 

Its  width  at  Point  Peter,  immediately  above  the  confluence  of  the 
Northeast  Branch,  is  340  feet;  12  miles  above  it  is  760  feet;  25  miles 
above  Wilmington  it  is  narrowest,  120  feet,  above  which  point  its  width 
ranges  from  150  to  270  feet,  being  270  feet  at  Elizabethtown  and  200  to 
250  feet  at  Fayetteville. 

Its  banks  are  from  15  to  40  feet  high  from  Fayetteville  down  66  miles 
to  Hungry  Neck,  and  are  overflowed  in  the  higher  freshets;  thence  49 
miles  to  Wilmington,  except  occasional  blufCs  of  sand  or  sandy  marl, 
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the  country  is  low,  much  of  it  swampy,  and  some  of  it  adapted  to  rice 
culture. 

Eising  in  the  hilly  country  near  the  Blue  Eidge  and  north  boundary 
of  the  State,  it  is  subject  to  sudden  and  frequent  freshets,  causing  a 
recorded  extreme  rise  of  34.5  feet  at  Elizabethtown  and  52  feet  at  Fay- 
etteville,  where  the  rise  is  said  to  be  occasionally  as  great  as  62  feet. 

The  tidal  range  is  2.5  feet  at  Wilmington,  and  tides  are  perceptible 
to  Whitehall  64  miles  farther. 

The  bed  is  of  sand,  except  a  small  extent  of  clay  at  Thames  Shoal, 
12J  miles  below  Fayetteville. 

For  many  years  the  Cape  Fear  Navigation  Company,  chartered  in 
1796,  exacted  tolls  of  steamers  plying  between  Wilmington  and  Fay- 
etteville, which  they  were  authorized  to  collect  by  the  original  act  of 
incorporation  and  subsequent  amendment.  The  company  maintained 
^*  during  the  low  water  a  scow  with  the  necessary  appliances  to  remove 
logs  and  cut  down  and  trim  overhanging  trees."  Pursuant  to  the  river 
and  harbor  act  of  March  3, 1881,  "  f  10,000  therein  appropriated  were 
paid  to  the  company  for  a  deed  extinguishing  the  right  to  take  tolls  or 
make  charges  for  the  navigation  of  the  portion  of  the  river  between 
Wilmington  and  Fayetteville. 

f  he  foregoing  de^  having  been  approved  by  the  Attorney-General, 
the  improvement  of  the  river  was  commenced  by  the  United  States  (at 
Indian  Wells  Landing  37  miles  above  Wilmington)  June  10, 1882.  At 
that  tipie  from  Wilmington  49  miles  up  to  Hungry  Keck  the  depth  of 
water  was  always  ample  and  navigation  uninterrupted  by  shoals ;  thence 
66  miles  to  Fayetteville  there  were  many  shoals  on  wbich  there  was  not 
more  than  12  to  14  inches  of  water  during  the  low-water  season:  and 
for  the  T8  miles  above  Indian  Wells  Landing  the  channel  was  badly  ob- 
structed by  sunken  logs,  snags,  and  overhanging  trees. 

Tbte  project  of  1881,  under  which  the  foregoing  work  was  commenced, 
embraced — 

The  removal  of  snags  and  logs,  the  clearing  away  of  overhanging  trees  on  the 
banks,  a  small  amount  of  dredging,  and  the  construction  of  Jetties  or  dikes,  at  first 
experimentally. 

The  total  estimated  cost  of  the  work  proposed  was  $55,755,  which^  however,  was 
only  for  the  part  of  the  work  that  will  be  required  for  the  entire  portion  of  the  river 
in  need  of  improvement.    (Annual  Beport  Chief  of  Engineers,  1881,  page  164.) 

In  this  report  the  depth  to  which  the  channel  was  to  be  cleared  and 
to  which  it  was  to  be  deepened  over  the  shoals  is  not  specified. 

June  30. 1>»85,  "a  thoroughly  cleared  and  thoroughly  contracted 
channel  of  4  foot  depth  from  Wilmington  to  Elizabethtown,  and  3-foot 
depth  from  Elizabethtown  to  Fayetteville  at  all  stages  of  water,''  were 
estimated  to  require  an  expenditure  subsequent  to  that  date  of  $201,000, 
making,  with  the  $59,013.83  expended  to  that  date,  the  total  final  cost 
of  the  project  as  estimate  in  1885,  $260,013.83.  (See  Annual  Eeport 
1885,  pages  1086, 170,  and  171,  in  which  it  is  stated  that  the  foregoing 
depths  are  "  all  that  the  original  project  seems  to  suggest  and  also  all 
that  the  limited  water  supply  of  the  river  will  allow.") 

Of  the  $59,013.83  expended  to  June  30,  1885,  $10,000  had  been  paid 
to  the^ape  Fear  iN'avigation  Company. 

The  jetties  built  to  that  date  were  chiefly  of  brush,  logs,  or  planks. 

In  the  Annual  Eeport  of  1886,  page  996,  it  is  stated  by  Capt.  W.  5, 
Bixby,  Corps  of  Engineers,  then  in  charge  of  the  improvement — 

The  violence  of  the  freshets  has  proved  too  much  for  brush,  log,  or  ordiu^ir^ 
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plank  jetties,  and  in  my  opinion  low  stone  jetties  will  prove  the  most  economical  in 
the  end.    The  new  estimates  for  the  total  cost  of  the  work,  $472,700,  are  as  follows: 

For  clearing;  away  obstructions : 

18,000  snags,  at$l fl8,000 

5, 000  logs,  at  $2 / 10,000 

2,500  stumps,  at  $3 7,500 

3,000  cubic  yards  of  rock,  at  $3 9, 000 

84,000  linear  feet  of  rock  jetties,  at  $3.50 294,000 

Contingencies  (10  per  cent) : 34, 600 

Superintendence  (10  per  cent) '. 34, 600 

Total  required *407,700 

Alrefidy  spent  upon  this  work 65, 000 

Total : ., *472,700 

The  project  of  1881,  for  the  improvement  of  this  river  as  matured  in 
1885  and  1886,  is  to  secure  "at  all  times  of  the  year''  a  depth  of  4  feet 
from  Wilmington  73  miles  to  Elizabethtown,  and  of  3  feet  thence  42 
miles  to  Fayettville,  by  the  removal  of  snags,  logs,  stumps,  and  rock, 
and  of  overhanging  trees  from  the  banks,  by  the  building  of  84,000 
linear  feet  of  rock  jetties  and  by  a  small  amount  of  dredging,  at  an 
estimated  cost  subsequent  to  that  date  of  $407,700,  and,  including  the 
previous  expenditure,  at  a  total  estimated  final  cost  of  $472,700.     ^ 

During  the  ten  years  that  the  improvement  has  been  in  progress  it 
is  reported  by  the  assistant  engineer  formerly  in  charge  that  from 
June  10, 1882,  to  June  30, 1892,  33,144  snags,  logs,  stumps,  and  trees 
have  been  removed  from  the  channel  and  banks,  and  2,837  linear  feet 
of  jetties  have  been  built  of  logs  and  sheeti  piles,  2,354  feet  of  rocks,  and 
020  feet  of  brush  and  stone,  aggregating  6,811  linear  feet  of  jetties. 

During  the  fiscal  year  ending  June  30, 1892,  793  feet  of  jetties  were 
built  of  stone  upon  brush  matresses,  of  which  183  linear  feet  werg  built 
upon  McBae  Shoal,  6  miles  below  Fayetteville,  and  610  feet  at  Thames 
Shoal,  7 J  miles  farther  down. 

From  May  23  to  29, 1892,  a  survey  was  made  of  the  shoal  at  Eliza- 
bethtown embracing  2^600  located  soundings.  June  16  to  30  the  work 
of  building  stone  jetties  upon  brush  mattresses  at  this  shoal  was  in 
progress. 

During  the  fiscal  year  ending  June  30, 1892,  the  aggregate  length  of 
jetties  built  upon  these  three  shoals  was  793  linear  feet,  and  during  the 
same  period  228  snags,  logs,  stumps,  and  trees  were  removed  from  the 
channel  and  46  trees  and  23  cords  of  brush  from  the  banks,  the  details 
of  which  work  will  be  found  in  the  appended  report  of  Mr.  E.  D. 
Thompson,  the  eflBcient  assistant  engineer  in  immediate  charge  of  the 
work. 

The  comparatively  recent  opening  of  stone  quarries  at  Mount  Airy 
and  Sanford,  N.  C,  on  the  line  of  the  Cape  Fear  and  Yadkin  Valley 
Kailroadj  constructed  through  Fayetteville  within  a  few  years,  permits 
stone  suitable  for  jetties  to  be  delivered  at  the  latter  point  at  $1.34 
per  ton  of  2,240  pounds,  the  lowest  competitive  bid  recently  received, 
and  materially  cheaper  than  it  has  been  possible  hitherto  to  secure  it 
for  jetties. 

This  railroad  connecting  Fayetteville  and  Wilmington  has  also 
materially  reduced  the  amount  of  traflSc  upon  the  river  and  caused  the 
number  of  steamers  plying  regularly  upon  it  between  those  two  places 
to  be  reduced  from  three  to  two,  making  an  aggregate  of  four  round 

'Incorrectly  added  in  the  text  as  $415,200  and  $480,200. 
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trips  per  week,  one  with  a  net  tonnage  of  140  and  the  other  of  156  tons. 

At  the  date  of  this  report,  June  30, 1892,  the  condition  of  the  river  is 
approximately  as  follows: 

Prom  Wilmington,  14  miles  to  the  mouth  of  Black  River,  the  channel 
and  banks  are  unobstructed;  thence  to  Fayetteville  the  navigation  of 
the  river  is  not  seriously  impeded  by  snags  or  leaning  trees,  except  at 
Little  Sugar  Loaf  Shoal^  7  miles  below,  and  at  McDowell's  Barn  Shoal, 
about  3  miles  above  Elizabethtown,  at  each  of  which  points  for  a  dis- 
tance of  about  150  feet  it  is  quite  badly  obstructed  by  masses  of  snags 
in  the  channel,  and  also  at  occasional  points  where  the  caving  of  the 
banks  has  carried  trees  into  the  river. 

Prom  Wilmington  up  46  miles  to  Kellys  Cove  4  feet  can  be  carried 
at  lowest  stages:  thence 27  miles  to  Elizabethtown  there  are  four  shoals, 
namely,  Little  Sugar  Loaf,  150  feet  long,  Waddell  Ferry,  60  feet  long, 
and  Browns  Beach  and  Oypress,  each  about  90  feet  long,  aggregating 
about  400  feet,  upon  which  pilots  report  the  least  depth  at  lowest 
stages,  about  every  third  year,  to  be  about  2  feet,  but  upon  which  there 
are  3  feet  at  low  summer  stages  for  about  two  continuous  years. 

From  Elizabethtown,  42  miles,  to  Fayetteville  there  are  numerous 
short  shoals,  aggregating  about  12  miles  in  length,  upon  which  pilots 
report  the  least  depth  at  exceptionally  low  seasons  to  be  18  to  ^  inches, 
and  at  ordinary  low  seasons  30  inches  to  3  feet. 

The  part  of  this  river  from  Wilmington  to  Fayetteville  and  of  its  two 
tributaries,  the  Black  and  iN'ortheast  Cape  Fear  rivers,  under  improve- 
ment by  the  United  States  at  a  total  estimated  cost  of  $524,200,  are  al- 
most wholly  in  the  five  counties  of  Duplin,  Pender,  Sampson,  Cumber- 
land, and  Bladen.  These  five  counties  have  an  aggregate  area  of  4,110 
square  miles,  and  by  the  United  States  census  had  a  population  in  1880 
of  94,129,  and  in  1890  of  100,384;  and  produced  in  1880, 16,213  bales  of 
cotton  on  37,291  acres,  and  in  1890, 16,149  bales  on  56,964  acres. 

The  river  is  in  the  coUeotion  district  of  Wilmington,  N.  0« 

Money  statement 

Julyl,  1891,  balance  unexpended $10,070.92 

June  30, 1892,  amount  expended  during  fiscal  year 5, 520. 93 

July  1,1892,  balance  unexpended / 4,549.99 

July  1,  1892,  outstanding  liabilities 530.30 

July  1,1892,  balance  available 4,019.09 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1893 19, 019. 69 

{Amount  (estimated)  required  for  oompletion  of  existing  project 354, 250. 00 
Amount  that  can  be  profltabl^expended  in  fiscal  year  endine  June  30, 1894    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18iS6  and  1867. 


bbport  of  mb,  b.  d.  thompson,  assistakt  bngineeb. 

United  States  Engineer  Office, 

WilMtngtan,  N,  C,  June  30,  189£, 
Major  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 


Digitized  by  CjOOQ IC 


1162      REPORT   OF   THE   CHIEF   OF   ENGtNlJERS,  tJ.  S.  ARMY. 

Cape  Fear  River,  North  Carolina,  above  Wilmington,  for  the  fiscal  year  ending  Jane 
30,1892: 

tip  to  July  1, 1891,  upward  of  5,000  linear  feet  of  Jetties  had  been  built  on  the  fol- 
lowing shoals,  viz : 

Miles  above  Wilmington. 

Fayetteville 115 

McCarter  Crofts 114 

Old  jetties 112i 

McRae llOj 

Smiths  Cross 107 

Thames 102 

Morehead 78 

Elizabethtown 73 

Cypress 63^. 

The  river  had  been  snagged  so  as  to  eive  a  moderately  good  4-foot  channel  100  feet 
wide  during  the  entire  year  from  Wumington,  46  miles,  to  Kelley  Cove,  thence  a 
similar  3-foot  channel  27  miles  farther  to  Elizabethtown,  thence  a  2-foot  channel  80 
feet  wide  42  miles  farther  to  Fayetteville. 

Stone  had  been  quarried  and  deposited  along  the  bank  for  use  in  jetties  as  follows : 

Yards. 

McCarter  Cross 100 

McRae 160 

Thames , 600 

Purdies  to  Mclvin 300 

McDowell  Bam a^ 250 

Elizabethtown 250 

Browns  Landing *....* 200 

Total * 1,860 

All  work  was  in  progress  July  1,  1891. 

From  July  1  to  October  13, 1891,  there  were  built  at  Thames  Shoal  5  jetties,  aggre- 
gating 610  feet  in  length;  McRae's  Shoal,  2  jetties,  aggregating  183  feet;  total,  793. 

During  the  same  period  366  cords  of  brush  and  10  cords  of  stakes  were  cut  and 
used  with  659  yards  of  rock  in  construction  of  jetties. 

From  51  to  64  miles,  65  to  66  miles,  and  68  to  99  miles  above  Wilmington,  total  46 
miles,  there  were  taken  from  the  river  channels  64  trees,  57  stumps,  70  logs,  and  37 
large  snaffs;  and  46  trees  were  cut  down  and  hauled  back  and  23  cords  small  brush 
removed  from  the  banks. 

On  account  of  high  water  field  work  was  suspended  October  13,  and  the  plant  laid 
up  at  Wilmington  until  the  following  season. 

May  23  to  29, 1892,  a  careful  survey  was  made  of  Elizabethtown  Shoal.  This  survey 
shows  that  quite  a  change  has  taken  place  in  the  channel  since  the  examination  of 
1885,  so  that  a  treatment  entirely  different  from  that  proposed  in  1885  is  now  needed. 
A  new  project  was  accordingly  submitted;  after  its  approval  a  working  party  was 
put  in  the  field  June  11,  and  up  to  June  30  the  following  work  had  been  done: 

Jetties  built :  None  completed. 

Jettieb  removed linear  feet ..  105 

Rocks  used cubic  yards..    75 

Brush  cut  and  used cords..  127 

Gauges  were  maintained  during  the  year  at  Fayetteville  and  Elizabethtown. 

Past  works  of  construction  on  this  river  have  been  based  on  the  principle  of  using 
United  States  labor  for  obtaining  all  supplies,  such  as  brush  and  rock. 

After  looking  over  the  situation  carefdlly  it  was  decided  this  spring  to  abandon 
the  expensive  and  cumbersome  method  of  quarrying  rock  by  United  States  labor  and 
buy,  as  needed,  under  sealed  proposals.    The  following  proposals  were  received : 

For  Mount  Airy  granite  delivered  on  the  river  bank  (steamboat  landing)  at  Fay- 
etteville, in  carload  lots,  $1.51  per  ton  of  2,240  pounds. 

For  Sanford  brown  stone,  weighing  15o  pounds  per  cubic  foot,  and  delivery  as 
above,  $1.34  per  ton  of  2,240  pounds. 

The  estimated  cost  of  loading,  towage,  and  placing  on  jetties  is  from  $1.15  to  $1.25 
per  ton,  making  cost  in  place  $2.59  per  ton  at  Elizabethtown.  The  stone  is  superior 
to  any  that  can  be  obtained  along  the  river,  and  is  bought  and  used  only  as  needed. 
It  is  probable  that  it  will  be  advantageous  to  purchase  brush  and  other  supplies  by 
the  same  method. 

During  the  past  year  there  has  been  practically  no  low- water  season,  and  the  pres- 
ent condition  of  the  liver  is  such  that  it  has  been  narigable  for  light-oraft  boats  all 
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the  year  and  for  5-foot  draft  steamers  during  eleven  months  of  the  year  to  Fayette- 
/ville.  ' 

The  plant  now  in  use  consists  of  one  steamer  (H,  G,  Wright),  one  steam  hoister,  and 
two  scows  or  flats.  Of  these  the  Wright  has  been  repaired,  so  that  it  is  in  fair  con- 
dition; the  hoister  needs  a  new  **A"  frame  and  repairs  to  hull;  the  scows  are  worth- 
less. 

The  value  of  the  plant  is  estimated  at  $4^420.77. 

A  list  of  steam  vessels  plying  over  this  river  is  api>ended  to  this  report.  " 

The  expenditures  of  the  year  have  been — 

For  snagging  in  river $750.83 

For  jetty  work " 2,883.22 

Total 3,634.05 

Distributed  as  follows : 

Superintendence 993. 62 

Plant .^ 457.61 

General  work 2,182,82 

Very  respectfully,  your  obedieut  sei-vant, 

E.  D.  TuoMPSOX, 
U,  S.  Asaintant  Engineer, 
M^j.W.S.  Stanton, 

Corps  of  EngineerSj  U,  A  A. 


lAat  of  steam  vesaeU plying  on  the  Cape  Fear  River ,  North  Carolinay  above  Wilmington, 
for  fiscal  year  ending  June  SO,  X892, 


Name  of  vessel. 

Net  ton- 
nage. 

Kemarka. 

T).  Mnrchiflon ..rr..'.  .^rr ....,, 

140.72 

140. 11 

156.  S2 

3.00 

A.  P.  Hurt 

(Bezular  steamora  between    Wilminerton  and 

Cape  Fear 

C     Fayetteville,  N.  C,  four  tnpa  per  week. 

Navassa 

Towing  between  Navassa  and  Wilmington,  N.  C. 

COMMERCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimat-ed  as  follows : 


Class  of  goods. 


Exports. 


Imports. 


Totals. 


Tonnage. 


Cotton  and  products 

Tobaceo 

Bice 

Grains  and  fomge 

Tegotables  anu  truck . . . . 
Live  stock  and  products . 

Ush,  oysters,  etc 

Naval  stores 

Lumber  and  products  — 

Fertilizers 

Machinery 

General  mercliandisc 

Sundries 


Total. 


$312,175 
10,000 
15,000 

2,000 
18.000 

7,800 


354,000 
130, 600 


40. 000 
110,  000 
30, 210 


1,  038, 785 


$15,000 
10,000 
75,800 


80,000 
4,0Q0 


150,000 
40,000 

542, 200 
30,000 


$312, 175 

25,000 

25,000 

77,800 

18,000 

87, 800 

4,000 

354. 000 

139. 600 

150. 000 

80,  000 

6o2,  200 

60, 210 


947,000 


1, 985, 785 


Tons. 

7,058 

50 

179 

1, 930 

240 

539 

40 

13, 286 

41,715 

O.OOO 

2.500 

12,000 

2,500 


88,638 


Decrease  over  last  year  $28,651. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  E.  D. 
Thompson,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tftina  and  agents,  onstom-honse  officials,  and  prominent  shippers  and  merchants. 
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Cape  Fear  EiveTj  above  Wilmingtan* 
APPROPKIATED. 


Bate. 


March  3. 1881 

August 2. 1882  .... 

July  5, 1884 

August  5, 1886.... 
August  11, 1888... 
September  19, 1890 


Amount. 


$30,000 
30,000 
5,000 
11,250 
12,000 
15,000 


Aggregate. 


$30,000 
60,000 
65,000 
76,250 
88.250 

103.250 


EXPENDED. 


Fiscal  year  ending  June  30— 

During 
year. 

Aggregate. 

1882 

•$14  813.96 
12,987.45 
14. 701. 13 
16,511.29 
5, 516. 98 
1, 302. 13 
8,019.68 
9,469.69 
4,648.95 
6,379.17 

$148L3.96 
27. 801. 41 

1883 

1884 

42,502.54 

1885 : 

59, 013. 83 

1886 

64, 530. 81 

1887 

65, 832. 94 

1888 

73, 852. 62 

1889 

83,  322. 31 

1890 

87,971.26 

1891 

M,  350. 43 

FREIGHT  TRANSPORTED. 


Fisc^il  year  ending  June  30— 

.    Tone 

ValA. 

1881 

50,000 

$800,000 

1885 

2, 238, 800 

1887 

2,047.996 
2,710,357 
2, 911, 000 

1888 

1889 

1890 •  . 

2,618,045 
2, 014, 436 

1891 '. 

129,000 

L,  ig. 

IMPROVEMENT  OF  CAPE   FEAR   RIVER,  AT  AND  BELOW  WILMINGTON, 

NORTH  CAROLINA. 

The  Cape  Fear  Elver  is  under  improvement  by  the  United  States 
from  the  ocean  bar,  145  miles,  to  Fayetteville,  the  appr()i)riations  being 
made  separately.for  the  part  above  and  for  the  part  at  and  below  Wil- 
mington. 

From  Point  Peter  between  the  Cape  Fear  and  its  northeast  branch, 
and  at  their  confluence  opposite  Wilmington,  the  distance  by  river  to 
the  ocean  bar  (2  miles  seaward  from  its  mouth)  is  30  miles,  nearly  south. 

Its  width  is  1,200  feet  at  Point  Peter,  640  feet  where  narrowest  at 
Wilmington,  increasing  to  1,400  feet  in  its  upper  4  miles  to  near  the 
mouth  of  Brunswick  River,  which  is  a  branch  of  the  Cape  Fe^r  5f 
miles  long  and  leaving  it  4^  miles  above  Point  Peter, 

Below  the  mouth  of  Brunswick  River,  the  ultimate  junction  of  the 
Upper  Cape  Fear,  the  river  is  a  broad  and  shallow  estuary,  its  width 
in  the  next  9  miles  varying  from  1  to  IJ  miles,  below  which  it  is  1 J  to 
2i  miles.  • 

Its  right  bank  for  the  upper  12  miles  is  low  and  swampy  and  the  land 
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adaptable  to  the  culture  of  rice,  which  is  grown  to  some  extent  along 
the  river.  Ttie  rest  of  its  right  bank  and  its  left  bank  are  generally 
higher  and  sandy. 

The  range  of  tides  is  4.5  feet  on  the  bar  and  2.5  feet  at  Wilmington, 
and  although  perceptibly  is  not  materially  increased  at  Wilmington  by 
freshets. 

Between  the  years  1823  and  1829  the  State  of  North  Carolina  made 
an  unsuccessful  attempt  to  improve  the  river,  principally  by  closing 
Brunswick  Eiver  near  its  head  and  by  works  of  contraction  on  the 
shoals  between  the  mouth  of  Brunswick  River  and  Campbells  Island, 
5  miles  below,  <<upon  which  at  that  time  there  was  only  T^feet  of  water 
at  low  water." 

The  United  States  commenced  the  work  of  imiiroving  the  river  be- 
tween Wilmington  and  the  bar  in  1829,  and  began  the  improvement  of 
the  bar  in  1853,  at  which  dates  their  condition  was  as  follows: 

In  1829  the  navigation  of  the  river  was  "  so  obstructed  as  to  prevent 
the  approach  of  all  vessels  drawing  more  than  10  feet  water;  that  ves- 
sels of  that  description  can  not  approach  the  town,  and  are  obliged  to 
anchor  14  miles  below  it  and  discharge  part  of  their  cargoes  into  light- 
ers." 

In  1853  there  was  in  the  channel  on  the  bar,  by  the  survey  of  1852, 
at  low  water  7J  feet  of  water  in  the  eastern  channel  and  7  feet  in  the 
western  channel  at  the  main  outlet  at*  the  mouth  of  the  river  and  8  feet 
at  the  New  Inlet,  about  7  miles  above  the  mouth,  cut  through  the  nar- 
row beach  and  the  ocean  by  a  violent  storm  in  1761. 

From  the  commencement  of  these  improvements  to  this  date  the 
adopted  projects  and  results  have  been  in  brief  as  follows: 

The  project  of  1827  for  the  river,  based  upon  surveys  made  in  1827, 
as  directed  by  Congress  in  1826,  was  to  swell  its  volume  by  diverting 
into  it,  by  jetties,  water  from  Brunswick  River  and  from  Fishing  and 
Rodman  Creek,  whi(jh  flows  through  Eagle  Island,  opposite  Wilming- 
ton, and  by  contracting  the  river  by  jetties  below  Wilmington. 

In  pursuance  of  this  project  and  by  some  dredging  from  1829  to  1838 
between  Wilmington  and  Campbell  Island,  9  miles  below,  "an  availa- 
ble increase  of  about  2  feet  in  depth  was  obtained,  so  that  9  to  9  J  feet 
could  be  carried  at  low  water." 

The  project  of  1853  for  improving  the  bar  was  to  straighten  the  chan- 
nel by  building  jetties  along  the  inner  shore  of  Baldhead  Point,  to 
deepen  it  by  a  wing  dam  to  be  built  from  Reeper  Shoal,  by  dredging, 
by  closing  the  narrower  of  two  small  breaches  in  Zekes  Island  near 
Kew  Inlet,  and  by  a  jetty  from  Federal  Point  at  the  New  Inlet  to  divert 
a  large  part  of  its  ebb  current  through  the  main  channel. 

Work  was  confined  principally  to  building,  from  1853  to  1855,  a  stone 
jetty  300  feet  long  from  Baldhead  Point  peiy^iendicular  to  its  outer  shore 
(instead  of  the  wing  dam  from  Reeper  Shoal),  and  to  closing,  between 
1854  and  1856,  both  breaches  at  Zekes  Island  (united  and  much 
widened  by  storms  meanwhile). 

Simultaneously  with  the  building  of  the  stone  jetty  at  Baldhead  Point 
the  western  channel  began  to  improve,  and  when  the  jetty  attained  a 
length  of  300  feet,  in  1854,  its  depth  had  increased  to  9  feet  (from  6  feet), 
and  until  1855  ranged  in  depth  from  8  to  10  feet,  and  "  the  eastern 
channel  ceased  to  be  used  by  vessels.'' 

The  Oak  Island  (western)  cliannel  deepened  several  feet  simultaneously  with  the 
construction  of  the  works  for  closing  Zekes  Island  opening,  and  began  to  shoal  again 
immediately  after  the  destruction  of  these  works. 

The  project  adopted  in  1870  was  the  closure  of  the  breaches  between  Smiths  and 
Zekes  islands,  with  the  ultimate  closure  of  the  New  Inlet  in  view. 
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The  closure  of  the  breaches  was  commenced  in  1870  and  finished  in 
1873  by  the  construction  of  a  line  of  crib-work  flUed  with  stones,  4,403 
feet  in  length. 

The  project  of  1873  added  to  the  project  of  1870— 

That  dAsdging  be  undertaken  in  the  Baldhead  Channel  (which  seems  to  be 
opening)  as  soon  as  funds  are  available  for  that  purpose,  the  luode  and  amount  of 
dredging  to  be  left  to  the  discretion  of  the  superintending  engineer. 

That  the  closing  work  be  continued  according  to  the  present  plan  to  Zekes  Island, 
and  across  the  island  and  as  far  beyond  it  into  the  river  as  the  superintending  engi- 
neer may  find  expedient,  the  character  of  the  construction  across  and  beyond  the 
island  to  be  also  aetermined  by  him. 

That  the  closing  of  New  Jnlet  is  very  desirable  and  should  be  attempted  as  soon 
as  funds  are  available;  that,  with  this  object,  a  jetty  should  be  commenced  from 
Federal  Point  and  follow  the  line  of  shoals  in  a  general  southwesterly  direction. 

Under  this  project  the  jetty  (deflector)  was  commenced  at  Federal 
Point  in  July,  1873,  and  continued  until  November,  1873,  when  it  had 
reached  500  feet  in  length  and  its  construction  was  suspended. 

The  work  of  closing  New  Inlet  was  commenced  in  1875,  the  closure 
completely  effected  in  1879,  and  the  dam,  4,800  feet  in  length,  finished 
in  1881. 

In  1883  the  New  Dam,  "  to  prevent  the  further  erosion  of  Smiths 
Island  at  the  swashes  and  extending  from  the  large  marsh  11,700  feet 
to  Zekes  Island,"  was  commenced,  and  with  "its  extension  across  the 
island  to  connect  with  the  New  Inlet  Dam,  a  distance  of  1,092  feet,'^ 
aggregating  12,792  feet,  was  completed  in  1889,  the  two  dams  with 
their  connection  aggregating  17,592  feet  (over  3.3  miles). 

Dredging  with  the  suction  dredge  Woodbury  on  the  bar  in  the  Bald- 
head  channel  was  commenced  August  13, 1874,  and  has  since  been  con- 
tinued, more  or  less,  during  the  years  1875, 1876, 1879, 1880, 1881, 1887, 
1888,  1889, 1890,  and  1891. 

The  project  of  1874  was  "  to  get  12  feet  at  low  water  as  high  as  the 
city  of  Wilmington,''  by  dredging  a  channel  200  feet  wide  through 
Horseshoe  Shoal  below  New  Inlet,  the  "Logs,''  opposite  Campbell 
Island,  the  shoal  immediately  below  the  "  Logs,"  and  the  shoal  imme- 
diately above  the  upper  jetty,  about  3  miles  below  Wilmington,  and  by 
the  removal  of  obstructions  placed  in  the  river  during  the  war  near 
the  latter  shoal,  at  an  estimated  cost,  including  $12,000  for  the  main- 
tenance of  the  suction  dredge  Woodhury  for  one  year  upon  the  bar, 
of  $260,000. 

Work  under  this  project  was  commenced  in  March,  1874.  Septem- 
ber 18, 1874,  the  cutting  of  a  channel  behind  the  Horseshoe  Shoal  "  to 
avoid  the  circuitous  and  variable  Horseshoe  Channel,"  opposite  and 
below  New  Inlet,  was  commenced,  and  a  channel  100  feet  wide  at  bot- 
tom and  9  feet  deep  at  low  water  was  completed  in  May,  1875.  Its  en- 
largement to  a  bottom  width  of  190  feet  and  depth  of  12  feet  at  ordi- 
nary low  water  was  commenced  August  9, 1875,  and  completed  May 
13, 1876,  by  the  removal  of  over  280,000  cubic  yards  of  material  from 
a  cut  IJ  miles  long. 

With  the  finishing  of  this  new  Horseshoe  Channel  the  depth  of  12 
feet  prescribed  in  the  project  of  1874  was  obtained  from  Baldhead 
Channel  to  Wilmington,  with  a  width  through  the  shoals  varying  from 
125  to  245  feet,  a  greater  depth  than  any  record  showed  positively  to 
have  existed  at  any  time  before,  and  certainly  greater  than  any  time 
duinng  the  preceding  fifty-four  years. 

The  minimum  depth  at  ordinary  low  water  on  the  bar  in  Baldhead 
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Channel  at  that  time  was  11^  feet  on  the  "  inner  lump,''  and  was  else- 
where not  less  than  12  feet. 

August  6, 1881,  the  work  of  enlarging  the  cut  through  the  Horse 
Shoe '  Shoal  (known  thereafter  as  Snows  Marsh)  to  the  width  of  270 
feet  and  depth  of  16  feet  at  mean  low  water,  was  commenced  and  was 
the  beginning  of  a  project  to  obtain  a  channel  16  feet  deep  at  mean 
low  water  from  the  deep  water  at  Smithville  to  Wilmington  by  dredg- 
ing a  channel  2|  miles  in  length  through  Horseshoe  Shoal  and  through 
the  following  eight  other  shoals  between  that  shoal  and  Wilmington, 
namely,  Reeves  Point,  Midnight,  Brunswick  Cove,  Lilliput,  Logs  and 
Big  Island,  Brunswick  River,  Kidder,  and  Wilmington  shoals. 

The  enlargement  of  Snows  Marsh  Channel  to  the  width  of  270  feet 
and  depth  of  16  feet  at  mean  low  water  was  completed  in  December, 
1883.  It  shoaled  and  was  redredged  in  1886, 1887,  and  1888,  and  was 
abandoned  in  October,  1889,  and  the  dredging  of  New  Snows  Marsh 
Channel  in  its  place  to  the  depth  of  16  feet  at  mean  low  water  and  bot- 
tom width  of  233  feet  was  commenced  August  27, 1889,  and  finished 
May  20, 1890. 

April  13, 1891,  by  dredging  to  a  slight  depth  at  Old  Brunswick  Cove 
Shoal,  redredging  at  Lilliput  Shoal  and  at  New  Snows  Marsh  Channel, 
a  channel  was  finished  to  the  ftiU  depth  of  16  feet  at  mean  low  water 
and  variable  width  of  233  to  270  feet  firom  Southport  (Smithville)  to 
Wilmington,  in  completion  of  the  foregoing  project. 

April  16,  1891,  under  a  contract  entered  into  with  Mr.  P.  Sanford 
Ross  by  the  ofl&cer  then  in  charge,  December  24, 1890,  and  approved 
January  8, 1891,  the  dredging  of  a  channel  from  Wilmington  to  tlie 
bar  20  feet  deep  at  mean  low  water  and  270  feet  in  width  was  com- 
mented at  the  Wilmington  Shoal. 

June  2,  1892,  dredging  to  the  depth  of  20  feet  in  the  Cape  Fear  River 
was  discontinued,  at  which  date  a  channel  20  feet  deep  and  270  feet 
wide  had  been  finished  through  Wilmington  Shoal,  3,200  feet  long,  and 
had  been  cut  through  the  next  two  lower  shoals  at  Alligator  Creek  and 
Brunswick  River  to  the  partial  widths  specified  below  in  the  recital  of 
operations  for  the  year. 

June  9, 1892,  the  Chief  of  Engineers  directed  that  a  channel  18  feet 
deep  and  as  wide  as  funds  (in  the  next  two  years)  will  allow  be  dredged 
from  the  bar  to  Wilmington. 

The  redredging,  commenced  May  21, 1892,  to  the  depth  of  18  feet  at 
New  Snows  Marsh  Channel,  where  shoaling  had  reduced  the  depth  of 
the  16-foot  channel  to  14J  feet  at  mean  low  water,  was  the  virtual  com- 
mencement of  the  dredging  of  an  18-foot  channel  under  this  modified 
project. 

WOBK  OP  THE  PISOAL  TEAR  ENDING  JUNE  30,  1892. 

Dredging  to  obtain  a  channel  20  feet  deep  at  mean  low  water  and  270 
feet  wide  was  in  progress  under  contract  with  Mr.  P.  Sanford  Robs  of 
December  24,  1890,  from  July  1, 1891,  to  June  2,  1892,  during  which 
time  a  channel  20  feet  deep  was  finished  to  the  frill  width  of  270  feet 
through  the  shoal  at  Wilmington,  and  cut  to  the  width  of  148  feet 
.  through  the  shoal  at  Alligator  Creek,  and  entirely  through  the  shoal 
7,700  feet  in  length  at  Brunswick  River,  37  feet  wide  for  a  length  of 
3,464  feet  and  74  feet  wide  for  a  length  of  4,236  feet. 
This  project  of  increasing  the  depth  of  the  channel  from  Wilmington 
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to  the  bar  4  feet  (from  a  depth  of  16  t<>  a  depth  of  20  feet)  and  to  a 
width  of  270  feet  involved  dredging  through  ten  shoals,  aggregating 
17.2  miles  in  length,  and  its  completion  would  involve  dredging,  subse- 
quent to  June,  1892,  amounting  at  the  present  contract  price  of  ISJ 
cents  per  cubic  yard,  with  allowance  for  contingent  and  engineering  ex- 
penses, to  $791,947,  and  at  the  rate  at  which  appropriations  have 
hitherto  been  made  would  occupy  at  least  ten  years,  or  until  1902,  until 
which  date  vessels  could  not  reach  Wilmington  drawing  any  more 
water  than  at  present  and  the  commerce  of  the  port  derive  no  appre- 
ciable benefit  from  the  money  meantime  applied. 

If  restricted  to  a  depth  of  18  feet  at  mean  low  water  the  dredging  of 
a  channel  270  feet  wide  could  be  completed  through  all  the  ahoals  be- 
tween Wilmington  and  the  bar  at  an  estimated  cost  of  about  f  440,000, 
while  with  $240,000  a  channel  18  feet  deep  and  150  feet  wide  could  be 
cut  through  them  within  two  years  after  the  money  became  available, 
permitting  vessels  of  2  feet  greater  draft  than  at  present  to  reach 
Wilmington,  and  permitting  the  commerce  of  the  port  within  a  com- 
paratively short  time  to  reaSze  the  benefit  of  the  money  appropriated. 

Several  steamers  of  1,800  to  2,500  tons  net  register,  with  a  capacity 
of  9,000  to  12,000  bales  of  cotton  on  a  draft  of  18  feet  of  water,  are 
now  building  for  the  Wilmington  trade.  A  channel  with  a  normal 
depth  of  18  feet  at  mean  low  water,  with  the  excess  usually  dredged  to 
insure  that  minimum,  together  with  the  tidal  range  of  2^  and  4^  feet, 
respectively,  at  Wilmington  and  on  the  bar,  will  give  vessels  of  the 
above  class  almost  unrestricted  ingress  and  egress,  and  is  believed  to 
be  what  the  immediate  interests  of  the  port  of  Wilmington  require. 

On  May  25, 1892,  it  was  therefore  recommended  by  the  district  engi- 
neer that  the  dredging  be  restricted  to  the  depth  of  18  feet,  and  that 
the  United  States  suction  dredge  Woodbury  he  employed,  as  at  present, 
toward  securing  18  feet  at  mean  low  water  on  the  bar,  working  in  Snows 
Marsh  channel  when  the  sea  prevents  work  ui)on  the  bar. 

The  recommendation  was  concurred  in  by  the  Division  Engineer,  who 
thought  it  "judicious  to  restrict  the  depth  of  dredging  to  18  feet  at 
low  water  from  the  bar  to  Wilmington  with  such  funds  as  are  now 
available,  or  are  likely  to  be  in  the  next  two  years,"  and  who  recom- 
mended— 

that  the  dredge  Woodbury  he  worked  on  the  har  when  she  can,  to  ohtain  as  great 
depth  as  she  can,  not  to  exceed  18  feet  at  low  water ;  elsewhere,  when  not  on  the 
har,  where  her  operations  may  he  most  advantageous;  and  that  a  channel  18  feot 
deep  and  as  wide  as  the  funds  wiU  allow  he  dredged  from  the  har  to  Wilmington,  in 
order  that  the  navigation  he  improved  to  that  extent  as  soon  as  possihle,  it  heing 
left  to  the  experience  of  the  next  few  years  to  decide  whether  it  he  necessary  or  ex- 
X>edient  to  work  for  a  greater  depth. 

The  recommendation  was  approved  by  the  Chief  of  Engineers,  June 
9, 1892. 

A  survey  made  in  May,  1892,  at  !N^ew  Snows  Marsh  Channel,  re- 
vealed shoaling  to  the  extent  of  about  94,000  cubic  yards,  the  depth 
on  the  crest  of  the  shoal  at  the  southeasterly  side  being  about  7.1  feet, 
in  the  middle  about  13.9  feet,  and  along  the  northwesterly  side  13.7 
feet,  but  with  a  somewhat  tortuous  channel  across  the  shoal  not  less 
than  14  feet  deep  at  mean  low  water.  An  agreement  with  the  con- 
tractor, supplemental  to  the  conti'act,  was  entered  into  May  16  and  ap- 
proved by  the  Secretary  of  War  May  20, 1892,  providing  for  the  trans- 
fer of  one  of  the  contractor's  dredges  to  this  shoal  at  $16.79  per  hour, 
being  the  average  earnings  of  the  dredge  for  the  preceding  three 
months  under  the  contract  upon  the  shoals  in  the  river  9»boye,    The 
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redredging  commenced  May  20,  and  to  June  30, 39,443  cubic  yards  had 
been  removed  from  the  shoal  and  redredging  was  still  in  progress, 
one  cut  40  feet  wide  having  been  made  through  it  to  the  depth  of  18 
feet,  and  another  cut  of  the  same  width  well  advanced. 

This  new  cut  at  Snows  Mai'sh  Channel  had  previously  shoaled,  and 
from  February  23  to  March  14, 1891,  8,808  cubic  yards  were  redredged 
from  it,  making  a  channel  111  feet  wide. 

The  United  States  suction  dredge  Woodhu'hf  has  been  engaged 
throughout  the  year  in  dredging  in  Baldhead  Channel  on  the  bar,  and 
when  the  sea  was  too  rough  Jo  work  there  upon  the  shoal  in  New  Snows 
Marsh  Channel,  and  has  removed  from  the  two  channels  during  the  fis- 
cal year,  150,645  cubic  yards. 

At  the  date  of  this  report,  June  30, 1892,  there  is  a  depth  at  mean 
low  water  on  the  bar  in  the  Baldhead  Channel  of  not  less  than  17  feet, 
and  of  not  less  than  16  feet  thence  to  Wilmington  for  a  width  of  270 
feet,  excepting  upon  the  shoal  in  New  Snows  Marsh  Channel,  at  which 
the  minimum  depth  is  16  feet  and  the  minimum  width  40  feet,  and  ex- 
cepting at  Lilliput  Shoal,  11  miles  below  Wilmington,  where  for  a  dis- 
tance of  300  feet  the  minimum  depth  is  15  feet. 

The  minimum  mid-channel  depth  is,  therefore,  on  the  bar  17  feet,  and 
between  the  bar  and  Wilmington  15  feet. 

The  appended  table  shows  the  depths  in  the  river  and  in  the  various 
channels  on  the  bar  prior  to  and  since  the  commencement  of  the  im- 
provement to  this  date,  from  all  accessible  records. 

The  details  of  the  work  during  the  year  are  very  frilly  presented  in 
the  appended  report  of  Mr.  E.  D.  Thompson,  assistant  engineer,  who 
has  had  its  immediate  charge  and  assiduously  conducted  it. 

The  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement 

Jnly  1, 1891,  balance  nnezpended $128,112.62 

JuneSO,  1892;  amount  expended  during  fiscal  year 91,762.39 

July  1, 1892,  balance  unexpended 36,350.23 

July  1, 1892,  outstanding  liabilities $19, 950. 52 

July  1, 1892,  amount  covered  by  uncompleted  contracts 764. 64 

20,715.16 

Jnlyl,  1892,  balance  available 15,635.07 

.  Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 215, 635. 07 

Amount  (estimated)  required  for  completion  of  existing  project  (ap- 

p]:oved  by  Chief  of  Engineers  June  9, 1892) 101,392.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  101, 392. 00 
Submitted  in  compliance  with  req^uirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


SEPOBT  OF  us.  B.  D.  THOMPSON,  ASSISTAlfr  ENOINfiBR. 

United  States  Engineer  Offiob, 

Wilmington,  N.  C,  Juno  SO,  1892, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  the  Cape  Fear  River,  North  Carolina,  at  and  below  Wilmington,  for 
the  fiscal  year  ending  June  30,  1892, 
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Up  to  Jnly  1,  1891,  the  following  work  (then  in  use)  had  been  completed  on  this 
river,  the  depths  of  all  dredged  channels  referring  to  mean  low  water. 


Locality  of  dredging. 


Lenfctb  of 
channel. 


Depth. 


Width. 


WilminKtou  Shoal 

Alligator  Creek 

Bnmawick  River  Shoal 

LoKs  and  Big  Island 

LiUiput  Shoal 

Old  Brunswick  Cove 

Midnight  Shoal 

Keaves  Point 

17ew  Snows  Marsh  (bottom  width) 


FMt, 

2,100 

700 

6,000 

8.500 

11,000 

1,000 

7,400 

700 

9,600 


Ftet. 


Feet. 


270 

270 
264 
270 
270 
270 
270 
270 


Acontinnons  stone  dam  3i  miles  long,  with  a  top  width  varying  from  5  to  6  feet 
and  rising  5.5  feet  above  low  water,  extending  from  Zekes  Island  to  the  marshes,  had 
been  completed.  A  channel  had  been  dredged  entirely  across  the  bar ;  at  the  ont<er 
crest  the  least  depth  was  18  feet  over  a  width  of  200  feet,  while  on  the  inner  shoals 
the  available  depth  did  not  exceed  17  feet  in  a  crooked  channel.  All  work  was  in 
progress  July  1,  1891. 

Dredging  under  the  project  of  1889,  to  secure  a  channel  of  20  feet  depth  at  mean 
low  water  270  feet  wide  from  Wilmington  to  the  ocean,  continued  under  an  unfin- 
ished contract  with  Mr.  P.  Sanford  Ross,  dated  December  24, 1890,  fk-om  July  1,  1891, 
to  June  2,  1892,  when  the  main  contract  was  satisfactorily  completed.  During  this 
period  405>227  cubic  yards  of  sand,  mud,  and  roots,  47  logs,  432  cypress  and  21  pine 
stumps  were  removed  from  54,300  linear  feet  of  cutting  37  to  38|  feet  wide,  leaving 
channels  through  shoals  as  follows : 


Name  of  shoaL 


Bxcarated. 


X.)gs. 


Stomps, 
cypress 
and  pine. 


Cleared  ohannel. 


Length.    TVidth.     Depth. 


Wilmington 

Alligator  Creek  . 

Bmnswick  River 


Ou,pd», 

48,881 
222,880 

133,466 


453 


Feet. 
3,200 
9,900 
3,379 
4,321 


Feet. 

270 

148 

37 

*74 


Feet. 


20 
20 

20 


*Parti%lly  completed. 

AH  the  above  work  was  done  by  two  clamshell  dredees,  Nos.  5  and  7,  No.  5  working 
continuously  from  July  1,  1891,  to  May  19,  1892,  and  No.  7  from  January  4, 1892,  to 
June  2.  1892. 

The  large  number  of  stumps  encountered  at  Brunswick  River  Shoal  has  materially 
increased  the  cost  of  work  at  that  locality.  The  largest  measured  stump  removed  was 
72  inches  in  diameter  across  the  top  and  12  feet  in  diameter  across  the  roots;  several 
others  exceeding  this  in  size  were  taken  out,  but  being  too  heavy  to  be  put  on  the  deck 
of  the  scow,  were  lashed  to  it  and  thus  taken  to  the  dump  ground.  Besides  the 
stumps  at  Brunswick  River  Shoal  the  dredge  removed  from  the  channel  portions  of 
an  old  war  obstruction  consisting  of  heavy  10  by  10  inch  timbers,  armed  with  rail- 
road iron,  and  150  yards  of  ballast  rock.  All  material  excavated  was  removed  in 
scows,  dumpage  from  Wilmington  Shoal  being  put  above  Hilton  Bridge  in  the  North- 
east River,  and  dumpage  from  Alligator  Creek  and  Brunswick  River  Shoals  being 
?ut  in  a  slough  near  the  mouth  of  Brunswick  River,  and  in  a  pocket  near  the  '^  Dram 
•ree." 

Under  a  supplementary  agreement  entered  into  with  the  contractor  May  16. 1892, 
Dredge  No.  5  was  on  May'  20,  1892,  put  to  work  redrodging  a  shoal  that  had  been 
formed  in  the  lower  part  of  the  new  Snow's  Marsh  Cut.  Since  that  time  39,443  cubic 
yards  of  material  have  been  removed,  leaving  a  channel  of  40  feet  width  and  18  feet 
depth  entirely  through  the  shoal.  Dumpage  was  placed  in  the  angle  of  the  old 
Snow's  Marsh  Cut  and  on  the  west  side  of  the  deep-water  pocket  below  the  southern 
end  of  the  same  cut. 

The  suction  dredge  Woodbury  has  been.employed  almost  continuously  during  the 
year  in  hedging  in  the  Baldhead  Channel  across  the  bar  and  in  the  new  Snow'a 
Marsh  Channel.  In  December  the  boat  was  laid  up  ten  days  for  repairs,  during  which 
time  a  new  rotary  pump  was  put  in  and  general  repairs  made  to  the  hull,  rudder 
post,  and  sheathing. 


Digitized  by 


Google 


APPENDIX  L — ^REPORT   OF  MAJO&   STANTON. 


1171 


FoUowing  is  a  statemeiit  of  the  number  of  days  worked  and  the  material  dredged 
by  this  boat  during  the  year: 


Month. 


Dredgine  done  and  number  of 


days  dredged. 


Bar. 


Snow's  Mftrsh. 


Days.    Yards.        Cost 


Total. 


1891. 

July 

Augnst 

September 

October 

November 

December 

1892. 

January 

February 

March 

AprU 

May 

June 

Total 


Days. 
13 

8 
20 

4 
12 

S 


110 


5,835.9 
3.517.4 
7,572.8 
1,687.4 
4, 576. 5 
1,958.9 


4,909.3 
4.861.4 
6,211.9 
2,486.6 
1,040.1 
1,942.0 


Dayt. 

5 

14 

a 

19 
10 
9 


46,599.2 


150 


(hi.yd9. 
1, 810. 2 
5, 410. 4 
810.8 
7,186.0 
2,955.9 
2,818.8 


3,956.2 
3,814.2 
3,741.3 
10,281.2 
9,406.0 
6,715.0 


18 
22 
23 
23 
24 
*14 


22 
24 
25 
tl9 
28 


7, 646. 1 
8, 927. 8 
8,383.6 
8,873.4 
7, 532^4 
4,777.2 


8.864.5 
8,675.6 
9.953.2 
12,766.8 
10,446.1 
8,657.0 


$1,258.12 
1, 019. 71 
1.05L52 
1,042.16 
1, 869. 75 
1, 356. 62 


1, 181. 37 
1,118.67 
1,265.34 
1,250.74 
1.251.02 
1.109.62 


58,  fl 


260 


105, 503. 7 


14,774.64 


*  Laid  up  for  repairs  ten  days. 


f  Laid  np  for  repairs  four  days. 


The  cost  of  operating  this  dredge  has  been$14,774.64,  or  at  the  rate  of  14+  cents  per 
yardof  material  excavated.  This  cost  includes  $100  to  $150  per  month  for  deterio- 
ration of  plant;  repairs  of  all  kinds,  superintendence,  and  all  other  expenses  directly 
chargeable  to  the  work.  The  amount  of  work  performed  is  greater  than  that  of 
any  previous  year  in  the  history  of  the  boat.       * 

The  work  done  on  the  bar  has  been  the  maintenance  and  deepening  of  a  channel 
200  feet  wide  and  17  feet  deep  from  Baldhead  to  the  ocean.  The  work  in  Snow's 
Marsh  Channel  was  the  maintenance  of  the  dredged  channel  to  its  original  depth 
and  the  partial  removal  of  a  shoal  which  was  afterwards  worked  on  under  the  sup- 
plemental agreement  of  May  16, 1892. 

Examinations  and  surveys  were  made  during  the  year  of  all  the  dredged  channels^ 
of  the  bar,  the  Baldhead  beaches,  the  Snow's  Marsh  Shoal  and  vicinity,  and  of  the 
dam.  All  the  dredged  channels  are  maintaining  the  dimensions  to  which  they  were 
originally  dredged  except  as  follows: 

At  Lilliput  shoaling  has  occurred  in  the  angle  entirely  across  the  cut  to  a  mini- 
mum depth  of  15  feet  for  a  length  of  300  feet;  the  eastern  side  of  the  lower  reach  has 
shoaled  for  its  entire  length  (6,400  feet)  for  a  width  of  75  to  200  feet  to  an  average 
depth  of  14  feet.  Excepting  at  the  angle,  there  is  still  a  continuous  channel  entirely 
through  the  shoal  of  16  feet  depth  with  a  minimum  width  of  70  feet  for  a  short  dis- 
tance only.  Some  slight  shoabng  has  also  occuired  in  the  upper  reach  but  nothing 
that  will  affect  navigation. 

At  Midnight,  on  the  east  side  of  the  cut,  at  and  below  the  angle,  for  a  length  of 
1,900  feet  and  a  width  of  from  50  to  150  feet,  the  miuumum  deptn  of  water  is  15.5 
feet.    There  is  also  slight  shoaling  at  the  northern  end  of  the  upper  reach. 

At  Snow's  Marsh,  two  high  shoals  formed  in  the  new  cut  during  the  year,  one 
designated  as  "  Shoal  A,"  being  on  the  eastward  side  of  the  cut  near  its  lower  en- 
trance, the  other  *^  Shoal  B,"  being  in  the  west  side  of  the  cut  in  the  immediate  vicinity 
of  Buoy  No.  11.  The  Woodbury  has  worked  on  both  these  shoals  at  different  times 
during  the  year,  but  in  May,  18SK2,  the  situation  became  so  serious  at  *^  Shoal  A"  that  it 
was  decided  to  redredge  a  channel  80  feet  wide  and  18  feet  deep  entirely  through  it. 
At  Shoal  B,  the  available  channel  width  with  16  feet  depth  is  now  100  feet,  whue  at 
Shoal  A  there  will  be,  at  the  completion  of  the  present  curedging,  a  channel  of  80  feet 
width  with  18  feet  depth  and  of  122  feet  width  with  14  feet  depth. 

At  all  other  places  in  the  cut  the  average  depth  is  over  16  feet  for  288  feet  width. 

The  Snow's  Marsh  Shoal  is  now  the  governing  factor  in  the  future  improvement 
and  maintenance  of  proposed  channel  depths  of  uie  river.  The  material  of  which  it 
is  composed  consists  of  a  fine  sand  mixed  with  a  sticky  mud;  the  sand  yields  quite 
readily  to  the  action  of  the  pump  but  the  mud  does  not.  While  shoaling  at  this  par- 
ticular locality  was  expected  on  account  of  the  new  conditions  of  the  river,  its  con- 
tinuance may  necessitate  in  the  near  future  the  construction  of  deflecting  jetties  and 
training  walls  to  secure  a  permanent  channel. 

On  the  bar  a  gradual  improvement  in  conditions  is  observable.  While  the  availa- 
ble depth  of  water  is  no  greater  than  last  vear,  the  channel  on  the  outer  crest  has 
maintained  its  denth  of  18.1  feet  without  aid  from  the  Woodbury,  the  distance  from  the 
20-foot  curve  insiae  to  the  20-foot  curve  outside  now  being  750  feet.    The  deep  water 
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pocket  Just  inside  the  outer  bar  has  extended  itself  inward  500  feet.  The  inner  shoals^ 
now  3,500  feet  inside  the  outer  bar,  have  gradually  sharpened  their  crests  under  the 
action  of  the  Woodbury  assisted  by  the  natural  scour,  while  the  work  of  the  year  has 
materially  straightened  the  channel  over  them.  These  shoals  carry  17  feet  at  mean  low 
water.  The  main  channel  now  in  use  in  the  vicinity  of  the  shoals  is  to  the  westward 
of  the  center  range  lights. 

The  bar  channel  is  also  obstructed  in  the  vicinity  of  the  shoals  by  the  wreck  of  an 
old  gunboat,  which  lies  about  100  feet  to  the  westward  of  the  center  range  lights. 
An  effort  was  made  during  the  paist  year  to  remove  it  by  the  use  of  the  river  plant, 
and  portions  of  the  boiler  were  taken  out.  The  conditions  attending  the  prosecution 
of  the  work  were,  however,  unfavorable,  and  it  was  in  November,  1891,  temporarily 
abandoned.  Available  plant  is  unsuited  to  bar  work  and  probably  the  most  economi- 
cal way  to  get  rid  of  the  obstruction  is  to  contract  with  some  one  fully  equipped  with 
wrecking  appliances  to  remove  it. 

The  dam  was  in  good  condition  when  last  iuspecteil  and  it  appears  probable  that 
the  limit  of  subsidence  was  reached  several  years  ago.  The  swashes  appear  to  be 
steadily  closing  an(].  the  whole  area  included  between  the  present  beach  line  and  the 
dam.  gra^lnally  shoaling.  No  material  changes  have  occurred  in  the  shore  line  of 
Zekcs  Island  sind  Federal  Point. 

At  Baldhead  Point  the  beach  remains  in  about  the  same  condition  as  last  year,  ex- 
cepting that  some  accretions  have  occurred  on  tile  seaside. 

At  Oak  Island  the  beach  line  shows  further  erosion  at  the  point  and  opposite  Fort 
Caswell,  while  the  accretion  still  continues  to  the  westward  towards  Oak  Island 
Light-house. 

The  condition  of  plant  as  a  whole  is  only  fair.  The  suction  dredge  Woodbury  has 
now  been  in  use  on  this  river  since  1873  and  will  soon  require  some  extensive  repairs. 
The  steamer  Eastotif  used  as  a  dispatch  boat  and  for  towing,  also  begins  to  show 
signs  of  age  in  the  hull.  Both  of  these  boats,  however,  still  render  excellent  service. 
The  launcn  Oklahoma  is  practically  unserviceable;  the  hull  is  rotten  and  the  boiler 
too  small  for  the  engine.  Of  the  qj^er  plant  1  pile-driver,  1  coal  and  water  scow,  1 
drag  scow,  and  1  deck  scow  are  m  good  condition;  7  other  scows  are  fairly  well 
preserved,  while  1  steam  hoiater  and  3  scows  are  worthless. 

The  plant  is  valued  at  $18,500. 64.* 

llie  work  still  to  be  done  under  the  present  project  approved  June  9,  1892,  to  se- 
cure 18  feet  depth  at  mean  low  water  from  the  bar  to  Wilmington,  and  of  as  great 
width  as  funds  will  allow  in  the  next  two  years,  is  estimated  as  follows  for  widths  of 
150,  200,  and  270  feet: 


Name  of  shoal. 


Alligator  Creek 

Brunswick  River 

Logs  and  Big  Inland 

Keg  Island  (extension  of  Lillipnt) 

LiUiput 

Old  Brunswick  Cove 

Midnight 

Reaves  Point 

New  Snows  Marsh 

Total y 


Length 
of  chan- 
nel. 


Feet 
8,860 
6,600 

11.000 
3,300 

12,600 
2,000 
0,500 
2,000 

11,300 


67,160 


Excavation. 


150  feet 
width. 


Ou.  yd*. 


81,019 
234,166 

71,042 
382, 222 
114, 236 
191, 389 

35, 095 
896,  Ul 


1, 505. 880 


200  feet 
width. 


Ou.  yds. 

58,U0O 
122, 474 
312, 222 

94,722 
509,620 
152, 315 
255, 185 

47,  593 
528, 148 


270  feet 
width. 


Ou.  yd». 
136, 090 
180, 517 
421.  500 
127, 875 
688,000 
205, 626 
344,500 
64,250 
713, 000 


2, 881, 857 


Appended  to  this  report  is  a  tabulated  statement  giving  the  names  and  tonnage  of 
all  steamers  plying  on  the  Cape  Fear  River. 

The  expenditures  of  the  year  have  been  $97,850.64,  viz :  For  dredging  in  river, 
$88,647.51;  for  work  on  the  bar,  $9,203.13,  as  follows: 

For  construction  and  general  repair  of  plant $958.29 

For  care  of  property 2,253.50 

For  general  superintendence 5, 633.76 

For  detailed  surveys 1,067.86 

For  contract  work 74,760.06 

For  other  general  work 13,177.17 

Cost  of  contract  dredging  per  yard  (all  expeu-ses) cen ts . .  .  16 

Cost  of  dredging  per  yard  by  United  States  suction  dredge  Wi^odbury, 

cents ^ .14 
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The  work  done  on  this  river  to  date  has  given  across  the  shoals  a  continaons  chan- 
nel of  20  feet  depth  with  width  varying  from  270  to  37  feet  from  Wilmington  7  miles 
to  Logs  and  Big  Islands  shoal;  thence  16  feet  depth  and  width  varying  from  70  to 
270  feet  13  miles  to  Snows  Marshy  excepting  d60  feet  in  length  at  Lilliput  Shoal, 
where  the  depth  is  15  feet;  thence  16  to  18  feet  depth  with  width  varying  from  80 
to  233  4eet  9  miles  to  ocean  har,  and  thence  a  least  depth  of  17  feet  with  a  width 
varying  from  100  to  300  feet  to  sea. 

Messrs.  D.  S.  Bender,  O.  B.  Fnlford,  inspectors;  Capt.  J.  W.  Woodside,  Robt.  C. 
Merritt,  and  Miss  Florence  Willis  have  had  charge  respectively  of  dredging  opera- 
tions, the  Jfoodbury,  surveys,  and  the  clerical  work,  and  all  have  rendered  efficient 
service. 

Very  respectfully,  yoni  obedient  servant^ 


Mi^.  W.  8.  Stanton, 

(Jorp»  of  EngineerB,  U,  S.  A* 


E.  D.  Thompson. 
17.  S.  AsHstani  EngvMor* 


Zi9t  of  »team  veaseU  plying  on  the  Cape  Fear  lUver,  North  Carolina,  at  and  helow 
WHmington,  or  regularly  entering  the  Port  of  Wilmingtonj  N,  C,  during  the  fiscal  year 
ending  June  SO',  1892, 


Kome  of  vessel. 

Net 

tonnage. 

Ports  between  which  they  ply  and  number  of  round  trips  made. 

Hlftnrhft    -.T. 

47.12 
69.37 

5^!  94 
13.35 
10.54 
6.66 
14.14 
30.32 
4.00 
9.10 
3.00 
6.00 

110.00 

42.83 

^ia64 

80.15 

14.03 

48.05 

60.57 

66.94 

140.11 

156.32 

140.72 

637.79 
858.94 
827.25 

Harbor  and  sea  towing. 
Do.                      * 
Do. 

Alex.  Jones 

It«Han 

Compton 

Harbor  towing. 

Do.                             • 

X«&wr0iice  •    .••■•• 

Do 

Chas.Killam 

Pastime 

Do. 
Pleasure  boad. 

AjRXIA..     .r.^.... 

Harbor  towtng. 
Do. 
Do. 

O.F.D 

F.&F 

'KavftssA 

Do. 

Boss 

Pleasnre  boat. 

Wilmington 

( 1  daily  trip  to  Sonthport,  8  months ;  8  daily  trips  to  Carolina  Beaeh,  4 

1     mouths.                                             J 

( 1  daily  trip  to  Sonthport  4  months;  1  daily  trip  to  Carolina  Beach,  4 

Acme 

)     months. 

Semiweekly  trips  to  Town  Creek  until  March,  1892. 

Semiweekly  trips  to  Long  Creek  until  February,  1892. 

Irregular  trips  up  Northeast  River. 

Semiweekly  trips  to  Point  Caswell  until  March,  1892. 

Semiweekly  trips  to  Point  Caswell  since  March,  1892. 

Semiweekly  trips  to  Clear  Ran. 

C  Regular  steamers  between  Wilmington  and  FayetteviUe,  N.  C. 

<  4  trips  per  week  each  way. 

r  New  York  and  Wihnlngton  S.  S.  Co.    2  trips  per  week  to  February  16, 
1802:  Since  then  1  trip  per  week  between  New  York  and  Wilmlng- 
ton.    Between  WUn^igton  and  Georgetown,  2  trips  per  week  to 

Maggie 

Pencter 

Delta 

W.T.Daggett 

Lisbon 

A.P.Hiirt 

Cape  Fear .     ...... 

D.Mnrobison 

Senefactor 

Pawnee  ........... 

Croa  tan '...... 

• 

I    February  15, 1892}  since  then  1  trip  per  week. 
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Depth  of  water  from  the  ocean  to  Wilmington  in  the  Cape  Fear  Eiver,  North  Carolina, 

from  17SS  to  1892, 

[Depths  refer  to  mean  low  water  unless  othe'rwise  stated.    AverM;e  rise  of  tides  at  the  bar,  Hk  feet:  at 

Wihnington,  2^  feet.] 


On  the  bar. 

New 
inlet. 

Channel 
depths 
bur  to 

Wilming- 
ton. 

Tear. 

Bald- 
head 
(east) 
chan 
nel. 

Oak  Island 
western  chan- 
nel. 

Authority  for  statement. 

Oater 
bar. 

Inner 
bar 
(rip). 

1733.. 

Feet. 
14 
16 
10 
15 
9 
lOJ 

Ftet. 
6*" 

Feet. 
9 
9 
6 
3 

Feet. 

Feet, 

Edward  Mosely. 
James  Wimble. 

1738.. 

13 

1794.. 

Capt.  N.  Holland. 
Joshua  Potts. 

1797.. 

6 

1820 

Miyj.  Kemey.U.  S.  Topographical  Engineeit. 
Hamilton  fSilton. 

1823.. 

tio' 

to.  2 
fl2.5 
tl3 

1826.. 

Petition  to  Congress  by  citizens. 
Lient.  A.  J.  Swift,  U.'S.  Engineers. 
Do. 

1827.. 

1836.. 

1838.. 

Walter  Owynn  and  others. 
Capt.  Glynn»  U.  S.  Navy. 
Pilots  and  others. 

1839.. 

8 
8 
8 

? 

9 
8  ' 

9 

7 

10 
7 
8 
8 

1850.. 

1851.. 

U.  S.  Coast  Surrey,  Capt.  Haifii. 
Do. 

1852.. 

1853.. 

Prof.  A.  D.  Baohe  and  others. 

1863.. 

*7i 

Col.  de  Bnssey. 
Capt.  Woodbury. 
Do. 

1854 

9 

8-10 

7 

7 

1855.. 

1858.. 

8 
8 
7 
9 
9 
10 
Hi 
U-lli 

11 

18 
14 
14 
14 
14 
14 
13.6 
14 
15 

}?' 

17 
17 

8 

8 

12i 

8 
8 

n.  S.  Coast  Survey  chart. 
Do. 
Do. 

1866.. 
1871.. 

«        » 

1872.. 

10 

W.  I.  VlnaL  U.  S.  Coast  Surrw. 
Capt.  C.  BTPhlUipe. 
Do. 

1873.. 

1874.. 

9 

9 
9 
12 
11 
11 
11 
11 
11 
11 
12 
12 
12 
16 
14 
14 
14 
16 
16 
115 

1875.. 

Do. 

1876.. 

Annual  Keport  1876. 
Annual  Reports  and  maps  of  H.  Bsoon. 
Annual  Keport  1878-'79. 
Annual  BeporU 
Do. 

1877.. 
1878.. 

*i2  ' 

12 
12 
12 
12 

-1 

7-8 
7-9 

6.5 

7.4 

1879.. 
1880.. 

Closed.. 

1881.. 
1882.. 

.^. ....... 

Do. 
Do. 

1883.. 

Do. 

1884.. 

Do. 

1885.. 

Do. 

1886.. 

14 

7-8 

Do, 

1887.. 

Do. 

1888.. 

Do. 

1889.. 

Do. 

1890.. 

Do. 

1891.. 

Do. 

1892.. 

Do. 

•Low  water. 

f  High  water.  , 

X  Ttds  depth  is  for  a  distance  of  300  feet  only  i  everywhere  else  the  depth  is  not  1ms  than  16  flssl 
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Ckmmerce,  farHgn  and  dome%iiCj  for  the  years  ending  December  Sly  1890  and  189U 


Articles. 

Qnantity. 

Bate. 

Value.     ♦ 

Tonnage 

1890. 

1891. 

1800. 

1891. 

1890. 

1891. 

1891. 

Cotton I>ale8. 

Spirits  turpentine  .casks. 

Koein harrelB. 

Tar do.. 

Crnde  tnrpentlne do. . 

Luml)er Mfeet. 

Pitch barrels. 

Peonnts bushels. 

Cotton  coods      ....  cases . 

164,666 
70,285 

385,523 
71.  949 
19.082 
40,065 
5,315 
73,121 

194,742 

60,846 

804,818 

70,866 

15,803 

29,580 

5,275 

87,271 

2,480 

536 

1,687 

5,959 

11 

2,925 

$52.00 
18.70 
1.09 
1.47 
1.99 
13.00 
1.60 
1.40 

$40.75 

18.72 

1.84 

1.71 

2.10 

17.08 

2.73 

.60 

120.00 

70.00 

5.00 

5.72 

4.00 

2,00 

$8,042,632 

1.314,330 

420,220 

105,765 

37^3 

520,852 

8,504 

102,369 

$7,936,737 

1,189.037 

408,456 

121,180 

88,186 

605,226 

14,401 

52,363 

297,600 

37,520 

8,435 

34.085 

.44 

5,850 

4,000,000 

50.295 
9,921 
.2,172 

737 

1,220 

744 

Yarns packa^ces. 

PaDor  stock     .     ..  ..do 

l6l 

109 

Sbtngles M. 

Spirits  turpentine,  .cases . 

8,935 

5.00 

44,675 

1,438 
2 

146 



3,600,000 

■    58,334 

Totri 

14.097,320 
7,350,000 

14,693,120 

8,500,000 

23,003,120 
1,645,800 

231, 437 

Imports. 
Misoellaneons  (estiniated) 

Total  commerce.  1891  .... 

113, 306 

344,743 

Gain  over  last  v^kt.  ...... 

-1,814 

Foreign  commeroe  for  1891. 


iLTtioles. 

Qna&tity. 

Value. 

Exports. 

Imports. 

Cotton -. ............ 

bales.. 

138,874 

279,329 

5,890 

131 

1,224,545 

14,281 

1,776 

$5,659,552 

364,156 

10,076 

358 

439,425 

224,006 

10. 161 

1,812 

Rugin 

barrels . . 

Tar 

do... 

Pitch 

do... 

Spirits  turpentine 

gallons.  - 

!Mfeet.. 

M.. 

Shingles 

Mjff^*eilaneous - 

$200, 762 

Total 

6,700,646 

200,762 

Statement  of  vesseis  of  100  tons  and  over  at  the  port  of  Wilmington^  for  the  years  ending 

December  SI,  1890  and  1891, 

[Furnished  by  Capt.  Joseph  Price,  harbor  master.] 


1890. 

1891. 

Vessels. 

Tons. 

Vessels. 

Tons. 

Amfrican......  ..•.■.......•..•..........••••••••••...••>••.• 

223 
109 

104,493 
86,487 

252 
133 

107,901 

Foreign •.....•....•.......•.•••••••.>■■■••>■••.>••• 

71,431 

Total 

892 

190,980 

386 

179, 332 
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Untrances,  clearances,  and  veaseh  documented  for  yeare  ending  December  Si,  1890  and 

1891.  \ 

[From  OQjBtoin-house  records.] 


1890. 

1891. 

foreign : 

Sntrance    ". 

161 

171 

223 
229 

132 

OlenrimceffAr... ......t...... ,...^,,,,,,,,^,-,^,^-- ,..,,.-,  ^--^^ ,,rT 

191 

American ; 

ItetFAnCf^A      ......r..    ........         .................................         .r...         ....        ........T 

*124 

Clearftnces ....• '. 

*82 

Tot4d 

792 
73 

529 

Veseels  documented 

66 

*  Tlieae  flnircs  are  complete  as  regards  foreign  vessels  only.  Vesssels  arriving  and  clearing  to  and 
for  dcnnestM}  ports  are  not  compelled  to  enter  and  clear;  therefore  the  number  as  above  reported  does 
not  include  au  domestic  vessels.    .All  the  above  vessels  are  of  100  tons  and  upward. 


Tonnage, 


Vessels. 

Foreign. 

Anerican. 

Total.           f 

Steamers 

No. 
28 
83 
13 
14 

2Vm«. 

27,428 

38,481 

3,891 

2,133 

No, 

86 

1 

6 

160 

Tont. 

62,126 

507 

1,505 

43,763 

No. 

109 

84 

-    18 

174 

Tont. 
89,652 

Barks  

88,988 

Brigs 

4,896 

Schooners  ................................... 

46,896 

Total        

132 

71.431 

252 

107,001 

886 

179,332 

The  above  statistics  are  based  upon  report  of  Assistant  Engineer  £.  D.  Thompson, 
after  mucih  correspondence  and  conversation  with  steamship  agents^  oustom-nouse 
officials,  harbor  master,  and  prominent  shippers  and  merchants. 

Cape  Fear  helow  Wilmington, 

APPEOPEIATED. 


Date. 


^ggngatb. 


Mar.    2, 1829  to  July  22, 1854  . 


July  11, 1870  . 
Mar.  3,1871. 
June  10, 1872. 
Mar.  3,1873. 
June  23, 1874. 
Mar.  b,1875. 
Aug.  14, 1876 . 
June  18, 1878  . 
Mar.  3,1879. 
June  14. 1880 . 
Mar.  3.1881. 
Aug.  2,1882. 
July  5,1884. 
Aug.  5,1886. 
Aug.  11, 1888. 
Sept  19, 1890 . 


*  $863, 228. 92 


I 


$100,000 
75,000 
100,000 
100.000 
150,000 
150,000 
132,500 
160,000 
100,000 
70,000 
140,000 
225,000 
200,000 
157,500 
.245,000 
170,000 


100,000.00 
175,000.00 
275,000.00 
375, 000. 00 
525,000.00 
675,000.00 
807,500.00 
967,500.00 
067,500.00 
137,500.00 
277, 500. 00 
602.500.00 
702,500.00 
860,000.00 
105,000.00 
275,000.00' 


*Balance  of  $3,728.07  tamed  over  to  torplas  fond* 


Digitized  by 


Google 


APPENDIX   L — ^REPORT    OP   MAJOR   STANTON. 

Cape  Fear  below  Wilmingion^Coniimied, 
EXPENDED. 


1177 


Fiscal  year  ending  June  30— 

During 
year. 

Aggregate. 

1629  to  1858                                                          

$859, 500. 85 

1871 

$102, 514. 18 
75.436.49 
106,112.65 
92, 985. 13 
86.664.12 
188,  564.  71 
67,  290. 47 
87.374.01 
131.467.06 
103, 981. 73 
89,  559. 13 
82,  519.  58 
119,  &38. 22 
138. 995.  42 
159, 256. 03 
65, 332.  81 
76, 2r>4.  51 
77. 089. 89 
62. 888. 33 
189,961.40 
05,648.74 

102, 514. 18 
•     177,950.67 

1872 

1873 :.       .     ..                    

281, 063. 32 

1874 

377, 04a  45 

1875 .                

463, 712. 57 

1870 

652, 277. 28 

1877 

719, 567. 75 

1878 

806, 941. 76 

1879 

938, 408. 82 

1880 

1, 042, 390.  55 

18«1 

1,131,949.68 

1882 

1, 214, 469.  26 

1883 

•1, 334, 107. 48 

1884 

1, 473, 102, 90 

1885 

1. 632,  358. 93 

1886 

1, 697, 691. 74 

1887 

1, 773, 916. 25 

1888      

1, 851, 036. 14 

1889 

1.903,924.47 

1890 

2,093,885.87 

1891 

2,159,534.61 

FREIGHT  TRANSPORTED. 


Fbcal  year  ending  June  30— 

Tons. 

Value. 

1870        

220,000 

$13,500,000 
30.886,928 
11, 899, 491 

1871 

1873 

1874 

* 

12, 500, 000 

1880 

17, 216, 130 

1886 

16, 330, 000 

1887       .   . 

16,968,193 

1888 .< 

19, 654, 738 

1889 

21, 102, 189 

1890     

325,512 
346, 557 

20, 246, 664 

1891 

21,447,320 

L  20. 

IMPROVEMENT  OF  L0CKW00D8  FOIJ.Y  RIVER,  NORTH  CAROLINA. 

This  stream  flows  into  the  Atlantic  12  miles  west  of  the  mouth  of 
the  Cape  Fear  Eiver. 

It  is  navigated  by  three  small  vessels  from  its  mouth,  about  23  miles 
by  river,  to  Lockwoods  Folly  Bridge.  Above  this  bridge  and  for  about 
13  miles  below  it,  the  stream  flows  through  a  thickly  timbered  swamp, 
on  emerging  from  which  it  sweeps  in  the  remaining  10  miles  to  tlie  ocean 
in  large  " oxbows"  back  and  forth  through  a  broad  marsh  bounded  by 
pine  barrens  on  either  side. 

Its  navigable  part  is  midway  between  and  only  15  miles  from  the 
Cape  Fear  River  on  the  east  and  the  Waccamaw  River  on  the  west, 
which  have  been  improved  by  appropriations  aggregating  to  this  date, 
respectively,  $2,378,250  and  $77,900.  It  is  so  tortuous  its  navigable 
length  of  about  23  miles  penetrates  only  about  8  miles  in  an  air  line 
from  the  coast,  and  the  arable  land  upon  which  its  commerce,  excepting 
lumber  and  naval  stores,  must  depend  is  restricted  between  the  sterile 
belt  of  sand  barrens  along  the  coast  to  the  south  and  the  extensive 
tracts  of  swamp  about  its  source.    (See  accompanying  section  from  the 
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map  of  the  State  of  North  Carolina.)  The  country  between  it  and  the 
Cape  Fear  River  is  sparsely  populated,  little  cleared,  little  cultivated, 
and  very  sandy  and  poor,  but  the  dry  and  practicable  land  which,  at  a 
few  points,  penetrates  the  swamp  to  the  river  on  its  other  (west)  bank, 
is  said  to  give  access  to  quite  extensive  and  fertile  farms. 

The  production  of  naval  stores,  said  to  have  been  large  in  the  region 
of  this  river,  is  there,  as  elsewhere  in  North  Carolina,  now  in  decadence 
from  the  approaching  exhaustion  of  the  forests,  Savannah  having  some 
years  ago  supplanted  Wilmington  as  the  leading  market  for  naval  stores 
in  the  United  States. 

'  From  a  point  about  7  miles  above  the  bridge  down  to  within  3  miles 
of  its  mouth  the  width  of  the  river  ranges  from  about  70  1^  about  200 
feet,  and  the  depth  of  its  channel  from  8  to  15  feet,  being  at  low  water 
not  less  than  5  feet,  except  for  about  300  feet  near  Dixons  Landing, 
where  it  is  only  3.6  feet.  About  2,000  feet  below  Dixons  Landing  aiMi 
3  miles  above  its  ocean  bar,  the  river  spreads  to  the  whole  width  of 
one-fourth  to  three-fourths  of  a  mile  between  the  pine  barrens  and  flows 
with  an  average  depth  of  less  than  1  foot  at  low  water  for  IJ  miles  over 
mud  flats  and  beds  of  oyster  rock.  Below  these  flats,  which  are  known 
as  Cross  Bock  Shoals,  the  channel  is  5  to  12  feet  deep  at  low  water  for 
li  miles  to  its  ocean  bar.  On  the  bar  the  least  depth  in  its  shifting 
channel  at  low  water  was,  in  January  and  February,  1892,  6.5  feet. 

The  mean  rise  and  fall  of  the  tides  on  the  shoal  within  the  bar  is 
about  3^  feet. 

The  project  of  1887,  not  since  modified,  is  to  dredge  a  channel  100  feet 
wide  and  7  feet  deep  at  low  water  through  the  Cross  Bock  Shoal  to  per- 
mit vessels  to  draw  6  feet  23  miles  to  Lockwoods  Folly  Town  Bridge, 
at  a  cost  estimated  in  1887  at  $40,000. 

During  the  fiscal  year  ending  June  30, 1892,  a  cut  aggregating  2,530 
feet  in  length,  40  feet  wide,  and  6  feet  deep  at  low  water  was  made 
partly  through  the  shoals  by  the  removal  of  20,777  cubic  yards  of  oyster 
shells,  sand,  some  mud,  and  a  species  of  shell  rock,  the  material  being 
dumped  in  an  embankment  alongside  the  cut  The  work  was  done  by 
the  Atlas  Dredging  Company  under  a  contract  entered  into  with  them 
December  24, 1890,  by  the  oflftcer  then  in  charge,  and  approved  Febru- 
ary 7, 1891.  Dredging  commenced  January  4  and  ceased  February  23, 
1892,  about  exhausting  the  appropriation  of  $5,000  made  by  the  act  of 
September  l9, 1890,  the  only  sum  thus  far  appropriated  for  the  im- 
provement. 

To  connect  the  channel  5  feet  deep  at  low  wat«r  below  the  slioals 
with  that  of  the  same  depth  above  them,  giving  a  continuous  channel 
of  not  less  than  that  depth  from  the  ocean  23  miles  to  the  bridge,  the 
highest  point  to  which  the  river  has  been  navigated,  the  cut  (hedged 
as  above  will  have  to  be  prolonged  at  Cross  Bock  Shoals  1,500  feet 
down  stream  and  4,400  feet  up  stream,  and  a  cut  300  feet  long  will 
have  to  be  made  at  Dixons  lauding  where  the  low- water  depth,  as 
above  stated,  is  only  3.5  feet. 

The  aggregate  length  of  the  cut  when  completed  will  be  8,530  feet, 
and  if  dredged  according  to  the  approved  project  to  the  width  of  100 
feet  and  depth  of  7  feet  there  will  still  have  to  be  removed  216,000 
cubic  yards  at  an  estimated  cost  of  25  cents  per  cubic  yard,  amount- 
ing^ with  allowance  for  engineering  and  contingent  expenses,  to  $60,000, 
which,  with  the  $5,000  hitherto  applied,  will  make  the  aggregate  cost 
of  the  improvement  $65,000. 

There  has  been  no  steamer  on  the  river  for  many  years^  and  the  only 
vessels  now  navigating  it  are  three^  as  follows: 
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The  sharpie  Harvest,  of  24.69  tons  net  register,  the  sharpie  Nancy 
Ann,  of  14.39  tons  net  register,  and  the  schooner  Samuel,  of  17.5  tons  net 
register. 

The  Samuel  can  carry  226  barrels  of  naval  stores  and  the  Nancy  Ann 
about  10  cords  of  wood,  and  both  ply  between  Lockwoods  Folly  and 
Wilmington,  making  a  round  trip  each  in  about  a  week  or  ten  days. 
The  Harvest  can  carry  about  28  cords  of  wood  and  runs  to  Southport 
(just  within  the  mouth  of  the  Cape  Fear  Eiver),  making  a  round  trip  in 
about  two  weeks. 

These  vessels,  it  is  said  by  the  master  of  the  Nancy  Ann,  pass  with 
facility  through  the  cut  dredged  as  above,  sailing  through  it  with  fair 
wind  or  drifting  through  with  the  strong  current  in  the  cut  when  the 
tide  is  favorable,  or  poling  through  on  slack  water^  for  which  they  can 
wait  without  material  detriment  to  any  important  interest. 

The  cut  can  be  extended  entirely  through  the  shoals  to  a  totallength 
of  8,530  feet  with  present  width  o£40  feet  and  present  minimum  depth 
of  5  feet  at  low  water  by  the  removal  of  (approximately)  54,476  cubic 
yards,  amounting,  at  an  estimated  cost  of  35  cents  per  cubic  yard,  with 
increase  for  engineering  and  contingent  expenses,  to  $25,000,  making 
with  the  $5,0W)  already  applied,  the  final  cost  of  the  improvement 
$30,000,  providing  the  $25,000  be  appropriated  at  one  time.  If  the 
money  be  appropriated  and  applied  in  instalments  the  cost  will  be 
much  increased. 

June  30, 1892,  on  the  6,200  feet  of  shoals  still  to  be  dredged,  for  a 
distance  of  4,500  feet,  the  depth  of  wator  at  low  tide  does  not  exceed  1 
foot. 

If,  after  considering  all  the  foregoing  facts,  it  be  the  purpose  of 
the  Government  to  continue  this  improvement,  it  can  be  effected  with 
least  expense  by  applying  $25,000  in  one  contract  to  the  completion  of 
the  channel  40  feet  wide  and  6  feet  deep. 

The  details  of  the  work  are  given  in  the  appended  report  of  Mr.  E. 
D.  Thompson,  assistant  engineer,  who  has  faithfully  and  efficiently  ex- 
ercised its  immediate  supervision. 

The  river  is  in  the  collection  district  of  Wilmington,  K.  C* 

Money  statement. 

Jnly  L 1891.  balance  unexpended $4,980.19 

June  30, 18^,  amonnt  expended  daring  fiscal  year 4,944.51 

July  1, 1892,  balance  unexpended 35.68 

Amount  appropriated  by  act  approved  July  13, 1892 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,1893 3,035.68 

{Amoimt  (estimated  in  1887)  required  for  completion  of  existing  project.  32, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
harbor  a<$ts  of  1866  and  1867. 


BBPORT  OF  2fR.  X.  D.  THOMPSON,  ASSISTAIH'  XKGIKiaEB. 

UNiTEiD  States  Enginbeb  Offiob, 

Wilmington,  N.  C,  June  SO,  1899. 
Major:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
Lockwoods  Folly  Eiver,  North  Carolina,  for  the  fiscal  year  ending  June  30, 1892. 
Up  to  June  30, 1891,  no  actual  work  of  improvement  had  been  begun  on  this  river- 
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The  main  obstruction  to  the  navigation  of  this  stream  is  found  in  an  aggregation  of 
oyster  rocks  and  an  cxt-ensive  mud  flat  commencing  about  1^  miles  from  the  ocean 
bar  and  extending  upstream  about  1^  miles  to  the  marshes.  This  mud  flat  and  rock 
barricade  is  designated  as  Cross  Rock  Shoals.  It  has  a  width  of  from  one-half  to 
throiO-quarters  of  a  mile,  and  carries  an  average  depth  at  low  water  of  less  than  1 
foot.  Above  the  shoal  the  river  is  contracted  to  a  width  varying  from  70  to  200  feet, 
and  is  flTbm  8  to  15  feet  deep,  excepting  at  a  point  near  Dixon s  Landing,  about  2,000 
feet  above  Cross  Rock  Shoals,  where  the  depth  is  only  3.5  feet  over  a  distance  of 
about  300  feet.  Below  the  shoal  the  channel  is  from  5  to  12  feet  deep  at  low  water 
as  far  as  the  bar.  The  bar  channel  is  somewhat  obstructed  by  two  wrecks,  but  is 
comparatively  easy  to  enter  by  such  vessels  as  now  navigate  the  river,  its  low- water 
depth  being  5.5  feet  as  determined  by  soundings  taken  from  the  dredge  while  pass- 
ing in  and  out  in  January  and  February,  1892. 

The  project  of  1887  proposed  to  secure  a  6-foot  navigation  at  low  water  from  the 
bar  to  Lockwoods  Folly  Bridge  by  dredging  through  the  Cross  Rock  Shoal.  The 
operations  of  the  past  year  were  the  beginning  of  work  under  this  project.  All 
dredging  was  carried  on  imder  a  contract  dated  December  24, 1890,  with  the  Atlas 
Dredging  Company,  of  Wilmington,  Del.,  and  covered  the  appropriation  made  by 
the  river  and  harbor  act  of  September,  1890.  Under  this  contract  the  dredge  Vim, 
commencing  January  4  and  flnishing  February  23,  1892,  removed  20,777  cubic  yards 
of  material  from  a  single  cut  2,530  feet  lung  of  the  specification  dimensions  of  40  feet 
bottom  width  and  5  &et  depth  at  low  water,  the  cut  extending  from  the  natural 
depth  of  5  feet  below  Wild  Horse  Rock  to  the  same  natural  depth  above  G«noa  Point, 
the  distance  dredged  being  approximately  one- third  the  entire  length  of  the  shoal. 
The  excavated  material  was  aeposited  in  embankment  on  the  west  side  of  the  cut, 
the  crest  of  the  dumpage  being  fully  50  feet  from  the  edge  of  the  cut  and  rising 
about  8  feet  above  low  water.  JDuriug  the  progress  of  the  work  a  break  150  feet  wide 
occurred  in  the  dumpage,  about  1,400  feet  from  its  south  end.  A  considerable  vol- 
ume of  water  passes  through  this  break,  but  no  filling  of  th^  cut  has  taken  place. 
The  dredged  cut  is  so  located  that  the  dumpage  from  it  forms  a  training  wall  from 
Genoa  Pomt,  where  it  connects  with  the  shore  line  down  to  the  marsh,  opposite  Wild 
Horse  Rock.  The  effect  of  this  wall  is  the  development  of  a  strong  tidal  current 
with  a  scouring  power  sufficient  to  move  oyster  shells.  The  material  excavated 
proved  to  be  a  mixture  of  ovster  shells,  sand,  some  mud,  and  a  species  of  shell  rock 
very  hard  to  dig  and  difficult  to  blast.  Where  the  bottom  and  sides  of  the  cut  con- 
sist of  this  rock  little  erosion  can  be  looked  for. 

While  the  channel  was  nominally  dug"  to  5  feet  depth  and  40  feet  width,  it  has 
practically  6  to  8  feet  depth  and 45  to  50  £et  width,  the  contractors  choosing  to  make 
it  of  the  latter  dimensions  on  account  of  the  danger  of  dumpage  flowing  back  into 
the  cut. 

The  work  done  by  the  contractors  is  characterized  throughout  by  much  careful- 
ness and  thoroughness,  and  they  are  especially  to  be  commended  for  the  large 
amount  of  voluntary  dredging  at  Wild  Horse  Rock  outside  the  limits  of  the  cut. 

During  the  yvar  a  minor  survey,  having  for  its  object  the  furnishing  of  data  for 
the  further  prosecution  of  work  was  made  from  Dixons  Landing,  above  Cross  Rock 
Shoals,  about  3  miles  down  the  river  to  the  bar^  this  survey  embracing  all  portions 
of  the  Cross  Rock  Shoal,  through  which  dredging  is  to  be  carried,  and  the  channels 
below.  A  general  inspection  of  the  river  from  8  miles  above  Lockwoods  Folly  River 
Bridge  to  the  shoals  was  also  made  in  May,  1892.  This  inspection  showed  that  while 
the  dumpage  is  gradually  washing  down  to  high- water  level,  the  cut  is  deeper  than 
when  dug,  and  tne  channel  on  the  whole  steadily  improving. 

To  secure  a  continuous  5-foot  channel  from  the  bar  to  Lockwoods  Folly  Bridge 
there  still  remains  to  be  dredged  1,300  feet  from  deep  water  at  Round  Rock  to  the 
southern  terminus  of  the  cut,  4,400  feet  from  the  northern  terminus  of  the  cut,  to 
deep  water  in  the  marshes,  and  300  feet  across  a  shoal  in  the  marshes  near  Dixons 
Lauding.  At  these  localities  the  present  average  channel  depths  are,  respectively, 
3.5,  0.7,  and  3.5  feet.  To  dredge  a  channel  40  feet  wide  and  5  leet  deep  at  low  water 
through  the  above  shoals  will  require  the  removal  of  (approximately)  54,475  yards 
of  material  at  an  estimated  cost  of  $25,000  to  cover  all  expenses  if  the  work  can  be 
done  under  a  sincle  appropriation:  to  secure  a  channel  of  100  feet  width  will  re- 
quire the  removal  of  (approximately)  136,187  cubic  yards,  at  an  estimated  cost  of 
$55,000  if  the  work  can  be  all  done  under  one  contract.  The  present  needs  of  navi- 
gation do  not,  however,  seem  to  justify  the  expenditure  of  more  than  enough  to  com- 
plete a  channel  of  same  dimensions  as  that  already  begun,  while  the  economical 
prosecution  of  work  will  be  best  attained  by  a  single  appropriation  of  $25,000  to 
complete  all  work  on  this  river  for  several  years.  Any  less  sum  will  fail  to  give  any 
satisfactory  navigation,  and  the  nature  of  the  improvement  is  such  that  no  practical 
benefit  will  result  until  the  work  is  completed. 

No  steamers  ply  on  this  river,  the  navigation  being  entirely  confined  to  sail  vesaels. 
Information  regarding  them  has  already  been  forwarded  to  you« 
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The  expenditures  of  tlie  year  have  been  for  dredging  in  river,  $4,795.76,  as  follows: 

For  dredging  20,777  yards,  at  20  cents ' $4,165.40 

For  general  superintendence 487. 67 

For  detailed  surveys 152. 69 

Total 4,795.76 

Actual  cost  of  dredging,  per  yard,  23  cents. 
Value  of  United  States  plant,  nothing. 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  inspectors 
John  A.  £>ni  and  Bobert  C.  Merritt,  to  whom  thanks  are  due  for  the  faithful  services 
rendered. 

Very  respectfully,  your  obedient  servant, 

£.  D.  Thompson, 
U.  S,  A$8i$tant  Engineer. 
Maj.  W.  8.  Stanton, 

€k>rp8  of  Engineers,  V,  S.  A. 


COMMEKCIAI.  STATISTICS. 

The  commerce  for^the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Claea  of  goods. 


Exports.   Imports.     Totals.    Tonnago. 


Cotton  and  products 

Tobacco 

Klce 

Grains  and  forage 

Vegetables  and  track — 
Live  stock  and  products. 

Fish,  oysters,  etc 

Naval  stents 

Lumber  and  products 

Fertilizers 

General  merchandise 

Sundries  (iron) 


HOOO 


50 

900 

900 

865 

9,325 

24,760 

2,400 


Total . 


43.190 


$1,500 


2,500 


2,000 

27,775 

2,400 


$4,000 

1,500 

50 

3,400 

900 

865 

9,325 

24,750 

2.400 

2,000 

27,775 

2,400 


86,175 


79,365 


Tom.. 

25 

6 

1 

129 

38 

13 

290 

1,497 

143 

100 

662 

40 


2,8331 


Gain  since  1887,  $29,365. 

No  transportation  lines  established  daring  year. 

No  actual  work  of  improvement  had  been  done  np  to  December  31^  1891.  The 
increase  in  commerce  is  due  to  its  natural  growth. 

The  above  statistics  are  based  mainly  ux>on  reports  of  Assistant  Engineer  £.  D. 
Thompson,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

Zochwoode  Folly  Biver. 

Appropriated  September  19, 1890 $5,000.00 

Expended  fiscal  year  ending  June  30, 1891 19. 81 

Freight  transported  during  fiscal  year  ending  July  30, 1891  (7,000  tons) . .    50, 000.  Oq 


L  21. 


IMPKOVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 

The  Yadkin  and  the  Great  Pedee  are  one  river  which  flows  from 
the  Blue  Bidge,  in  northwesterly  North  Carolina,  about  465  miles  to 
Winyaw  Bay,  in  South  Carolina.  It  is  called  the  Great  Pedee  from 
the  bay,  about  194  miles,  to  the  boundary  between  the  two  States,  and 
the  Yadkin  thence  to  its  source. 

The  Great  Pedee  is  navigable  for  boats  drawing  3^  feet  through- 
out the  year  to  Cheraw,  194  miles  from  its  mouth. 

The  Yadkin  is  described  as  "  a  swift,  turbulent,  and  unnavigable 
stream.    Its  valley  is  fertile  and  abounds  in  mineral  wealth." 
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The  project  of  1879  was  to  secure  a  mmimum  depth  of  2^  feet  at  or- 
dinary stages  nine  months  annually  throughout  the  64^  miles  next 
above  the  railroad  bridge  at  Salisbury  by  building  wing  dams  and  train- 
ing walls,  and  by  cutting  through  rock  and  gravel  bars,  at  an  estima- 
ted cost  of  $400,000.  The  present  project  (of  1887)  is  to  restrict  the 
foregoing  work  to  the  33  miles  next  above  tlie  railroad  bridge  at  Salis- 
bury, the  cost  of  which  is  estimated  at  $107,000. 

Between  the  33  miles  of  river  under  improvement  and  Cheraw,  the 
head  of  navigation  from  tide  water,  there  intervenes  a  section  of  the 
river  111  miles  long,  containing  many  shoals,  rapids,  and  falls,  which 
entirely  preclude  any  attempt  to  make  it  navigable.  The  part  of  the 
Yadkin  under  improvment  by  the  United  States,  therefore,  not  only 
lies  far  within  the  State  of  l^orth  Carolina,  but  is  far  remote  from  any 
navigable  channel  connected  with  tide  water,  and  constitutes,  by  the 
definition  of  the  Supreme  Court  of  the  United  States  (Treasury  Deci- 
sions 1613  in  1873,  4376  in  1880,  Navigation  Laws  of  the  United  States, 
1886,  page  150),  navigable  water  of  the  State  of  North  Carolina  in  con- 
tradistinction from  the  navigable  waters  of  the  United  States,  which  the 
court  defioes  to  "  form  in  their  ordinary  condition,  by  themselves  or  by 
uniting  with  other  waters,  a  continued  higliway  over  which  commerce 
is  or  may  be  carried  on  with  other  States  or  foreign  countries  in  thecuis- 
tomary  modes  in  which  such  commerce  is  conducted  by  water.''  The 
part  of  the  Yadkin  under  improvement  does  not  form  by  itself  or  by 
uniting  with  other  waters  such  a  continued  highway. 

During  the  fiscal  year  ending  June  30, 1892,  392  linear  feet  of 
have  been  built  and  216  J  cubic  yards  of  stone  raised  from  the  chai 

The  work  of  improvement  commenced  in  April,  1881,  and  aftei 
expenditure  of  $101,544.18  there  is,  June  30, 1892,  no  steamboat  i 
it,  and  it  has  a  channel  40  to  70  feet  wide,  2  to  2^  feet  deepj  a 
eight  months  annually  navigjited  only  by  flat  and  pole  boats. 

The  river  is  in  the  fifth  coUectlon  district  of  North  Carolina. 

Money  statement. 

July  1, 1891,  balance  nnexpended $3,* 

Juno  30, 1892,  amount  expended  during  fiscal  year 3,  ♦ 

July  1,  1892,  balance  unexpended 4uu« 

July  1, 1892,  outstanding  liabilities 57.' 

July  1, 1892,  balance  available 398.57 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 398.67 


Yadkin  Rirer,  North  Carolina, 
APPROPRIATED. 


Date. 


Mar.  3,  1879 
Juno  14,  1880 
Mar.  3,  1881. 
Aug.  2.  188*2 
Aug.  5,  1886. 
Au^.  U,  1888 
Sept.  1»,  1890. 


Amount. 


$20,000 
20,000 
12,000 
25,000 
10.000 
10,000 
5,000 


Aggregate^ 


$20,000 
40. 000 
52.000 
77,0lH) 
87,000 
97.000 

102,000 
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Tadkin  Siver,  Narth  Carolina — Continued. 
EXPENDED. 


FlHcal  year  ending  June  30— 


During 
year. 


-^gffrag^te. 


1881. 
1882 
1883 
1881 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


$8,380.89 
25,683.91 
10. 063. 31 
0.  573. 29 
8, 674. 66 
6, 330. 85 
8,060.00 
7, 692. 02 
7,149.83 
4, 342. 73 
2, 621. 06 


98,380.89 
34,064.80 
44, 128. 11 
63,701.40 
62,276.06 
68,615.90 
77,265.90 
84,957.92 
92, 107.  ?5 
96,460.48 
98,971.54 


L  22. 

IMPROVEMENT  OF  HARBOE  AT  GEORGETOWN,  SOUTH  CAROLINA. 

Georgetown  Harbor  is  that  part  of  tlie  Sampit  Eiver  at  Georgetown 
and  immediately  above  the  bar  at  the  confluence  of  the  river  with  Win- 
yaw  Bay.  It  is  about  120  yards  wide,  with  a  channel  depth  of  16  to  37 
feet  at  ordinary  low  water. 

About  1  mile  above  the  mouth  of  the  Sampit  the  bay  receives  at 
its  head  the  Pedee  and  Waccamaw  rivers. 

Georgetown  is  about  15  miles  from  the  ocean,  is  a  railroad  terminus, 
had  a  population  of  2,557  in  1880  and  of  2,895  in  1890,  and  is  the  sea- 
port for  all  the  traffic  on  the  three  rivers  and  their  large  tributaries. 

When  in  1881  a  survey  with  estimate  of  the  cost  of  improving  the  en- 
trance of  the  harbor  was  made,  pursuant  to  the  act  of  June  14, 1880, 
.  he  depth  in  the  channel  on  the  bar  at  the  entrance  to  Winy  aw  Bay  was 
^  out  83  feet  at  mean  low  and  about  12  feet  at  high  water;  thence  up 
f  inyaw  Bay  to  the  bar  at  the  mouth  of  the  Sampit  there  was  a  channel 
«•  >th  not  less  than  13  feet  at  low  water,  but  upon  the  latter  bar  only 
-^,  et  at  ordinary  low  water. 

i.'  ^he  project  of  1881,  not  since  modified,  was  to  dredge  a  channel  200 
* '  ,t  wide  to  the  depth  of  12  feet  at  ordinary  low  water  2,850  feet  in 

Qgth  through  the  shoal  at  the  mouth  of  the  Sampit  Biver. 

The  cost  was  then  estimated  at  $14,151.94  for  dredging  "sand  and 
sand  mixed  with  mud  "  found  on  the  bottom. 

The  commencement  of  dredging  and  examination  that  followed  it  re- 
vealed in  the  projected  channel  a  large  number  of  cypress  stumps,  which 
thickly  covered  the  lower  part  of  the  shoal  and  increased  the  cost  of 
the  improvement,  as  estimated  in  1889,  to  $44  500. 

Nineteen  thousand  dollars  having  been  appropriated  ($7,000  by  the 
act  of  August  2,  1882,  and  $12,000  by  that  of  July  5,  1884),  dredging 
was  commenced  in  December,  1884. 

To  June  30, 1891,  a  channel  12  feet  deep  had  been  dredged  entirely 
through  the  bar,  with  a  minimum  width  of  80  feet,  increas^  for  a  part 
of  its  length  to  100  feet. 

Under  contract  entered  into  December  24, 1890,  with  P.  SanfordEoss, 
the  sum  of  $8,000  appropriated  by  the  act  of  September  19,1890,  was 
applied  to  dredging  and  redredgiug,  which  commenced  November  17 
and  ended  December  11, 1891.  The  details  of  this  work  are  fully  given 
in  the  appended  report  of  Mr.  Keid  Whitford,  the  very  efficient  as- 
sistant engineer  who  has  had  its  immediate  supervision. 
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June  30,  1892,  the  minimum  width  of  the  channel  dredged  to  the 
depth  of  12  feet  through  the  bar  is  130  feet. 

Georgetown  is  a  port  of  entry. 

Money  statement 

I 

JvClj  1, 1891,  balance  unexpended $8,564.27 

June  30, 1892,  amount  expended  during  fiscal  year ^   8, 189. 39 

July  1, 1892,  balance  unexpended 374. 88 

July  1, 1892,  outstanding  liabilities 16.00 

Julyl,  1892,  balance  available 358.88 

Amount  appropriated  by  act  approved  July  18,  1892 12, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12,358.88 


RXPOBT  OF  MR.   RBID  WUITTORD,  ASSISTANT  BNOmEER. 

United  States  ENomRER  Ofticb, 

Qeorgetaion,  8,  C,  June  SO,  1899, 

Major:  I  have  tbe  honor  to  make  the  following  report  upon  harbor  at  George- 
town, S.  C,  for  fiscal  year  of  1891-'92 : 

Surveys. — During  October  and  November  last  a  survey  was  made  of  the  dredging 
ground  at  mouth  of  the  Sampit  River.  Map  of  same  has  already  been  forwarded  to 
your  office. 

Contract  work. — ^P.  Sanford  Ross  began  dredging  under  his  contract  November  17, 
1891,  and  continued  to  the  11th  of  the  following  month,  when  the  dredge  was  with-  .. 
drawn  owing  to  the  exhaustion  of  the  appropriation.  During  the  time  there  was 
removed  from  the  channel  under  process  of  improvement  13,4liS  cubic  yards  sand 
and  mud,  142  cypress  stumps  measuring  altogether  300.8  feet  in  diameter,  and  14 
logs  measuring  altogether  21  feet,  thus  deepening  to  12.5  feet  deep  at  low  water 
3,310  feet  40  feet  wide :  2,500  feet  20  feet  wide.  This  added  60  feet  to  the  former 
width  of  the  upper  2,300  feet  of  channel  and  20  feet  the  remaining  distance  of  200  ^ 
feet  to  deep  water  in  Winyaw  Bay.  ^ 

The  least  clear  width  of  the  dredged  channel  is  now  130  feet.  The  eastern  side  oi 
the  cutting  had  filled  in  some  since  the  dredging  of  1889,  so  that  its  available  widt^ 
was  contracted  from  110  to  about  75  feet  at  several  points.  This  was  redredged,  tm 
that  now  the  channel  is  in  better  condition  than  it  has  been  at  any  previous  timet' 
The  cost  of  work  was  greatly  increased  by  the  unusual  number  of  cypress  stumps 
and  logs  encountered  and  removed.  The  progress  map  for  December,  1891,  shows^ 
the  work  completed  and  that  left  to  be  done. 

Commerce, — It  is  well  known  that  the  advantage  to  be  derived  by  shipping  from 
this  improvement  is  that  vessels  will  be  enabled  to  leave  Georgetown  at  de^L  low 
water  and  cross  the  bar  16  miles  distant  onlihe  next  high  water.  As  it  has  been  the 
case  before  any  work  was  done  by  the  Greneral  Qovemment,  vessels  were  compelled 
to  leave  this  place  at  high  water  in  order  that  they  might  cross  the  shoal  through 
which  the  channel  is  now  being  dredged.  This  arrangement,  of  course,  brought 
them  to  the  bar  after  high  water,  and  too  late  to  go  to  sea  on  that  tide.  The  result 
was  that  they  had  to  wait  for  the  next  high  tide.  Such  delays  have  been  very  annoy- 
ing and  extremely  expensive.  They  are  now  avoided  by  the  existence  of  the  present 
dredged  channel. 

The  accompanying  commercial  statistics  were  collected  through  the  Georgetown 
Board  of  Trade,  with  the  aid  of  Mr.  W.  D.  Morgan,  chairman  of  the  commerce  com- 
mittee of  that  body.  Mr.  Morgan  says  he  considers  the  figures  correct.  A  letter 
from  him  sent  herewith  explains  itself.  One  steamer  has  bc^  built,  but  not  yet  put 
on  a  line  of  transportation.  This  new  line  will  be  established  somewhat  later  in  the 
year.  The  Clyde  steamships  have  run  regularly  and  profitably  to  New  York.  The 
usual  river  steamers  and  Charleston  line  of  steamers,  together  with  seagoine  sail- 
ing vessels  have  been  operated  with  great  regularity  and  dispatch.  The  mills  and 
factories  have  been  profitably  operated  during  the  year. 

In  the  calendar  year  of  1888  the  commerce  amounted  in  the  aggregate  to  approxi- 
mately 157,521  tons,  in  1889  it  was  about  196,754  tons,  in  1890  it  was  241,648  tons,  in 
1891  it  was  245,082  tons.  This  shows  an  increase  of  87,561  tons  over  that  of  1888,  and 
an  increase  of  3,434  tons  over  that  of  1890. 
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Th«  ftooompanying  statement  of  shipping  was  famished  by  the  oostom-honse  col- 
lector of  this  place. 

My  thanks  are  due  to  employ^  nnder  this  office  for  cheerful  performance  of  their 
dnties. 

Very  respectfhlly,  yonr  obedient  servant^ 

EeID  WHITrORD, 

Amstant  Engineer, 
M%}.  W.  S.  Stanton, 

CerpB  of  Engineers,  U,  S,  A, 


COMMERCIAL  STAl^STICS, 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Claaa  of  goods. 


Exports. 


Imports. 


Totals. 


Tonnage. 


Cotton  and  prodnots  — 
Sloe 

Tegetables  and  track. . . 
Iiive  stock  and  produot? 

Fish,  oysters,  etc 

Nayal  stores 

Lumber  and  Drodnots .  ■ . 
General  meronandise  . . . 
Sundries 

Total 


#840.000 

415.000 

8,000 

750 

100,000 

1,273,750 

002.000 

1,000.000 

20,000 


$3,400,000 


$640,000 

415,000 

3,000 

750 

100.000 

1,273,750 

602.000 

6,000,000 

20,000 


4,654,500 


8,400,000 


8,054,500 


Tons, 

4,000 

4.666 

60 

4 

4,000 

46,803 

60,070 

126,000 

80 


245,062 


Gain  over  last  year:  $59,550;  tons,  3.434. 

Transportation  lines  established  during  year:  None. 

The  aboTC  statistics  are  based  mainly  npon  reports  of  Assistant  Engineer  Reid 
Whitford,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents^  custom-house  officials,  and  prominent  shippers  and  merchants. 

Qeorgeiown  Harbor,  South  Carolina, 

AFPBOPRIATED. 


Date. 


Amount.      Aggregate. 


J'iily4,18S6 

Aagost  80,1852.... 

August  2, 1882 

July  6, 1884 

August  6, 1886 

August  11, 1888.... 
September  19, 1800. 


•$1,000 
t3,000 

$8,000 

7,000 

7,000 

5,000 

12,000 

5,000 

17,000 

7,600 

24,500 

8,000 

32,600 

*  Kot  used ;  turned  over  to  surplus  fund. 
tBalanoe  of  $0.03  turned  over  to  surplus  ftind. 

BXPENDED. 


Fiscal  year  ending  June  30— 


During 
year. 


Aggregate. 


1863  to  1854. 
1886 


1887. 
1888.. 
1889.. 
1890. 
1891., 


$8,483.86 

3,552.19 

4,636.46 

211. 60 

7,008.58 

34.94 

58.16 


$8,999.97 
8,483.86 
11,986.04 
16,622.50 
16,834.10 
23,842.68 
23,877.57 
28,936.78 
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Georgetown  Harbor,  South  Carolina — Continued. 


FREIGHT  TRANSPORTED. 


Fiscal  year  ending  Juno  30— 

Tona. 

Value. 

1883 

120,800 

$4,000,000 
2,172,488 
8, 757, 273 
4,002,000 
6,402,000 
7,814,175 
7,919,700 
7,994.050 

1885 

]880 

1887 

1888    ^ 

1888 

1890 

1891 .   .. 

1 

List  of  vessels  plying  between  Georgetown,  8,  C,  and  other  points  during  the  year  ending 

December  SI,  1891, 


Kamea. 


Net 
tonnage. 


Running  to— 


Number  of  tripa. 


SteafMTS. 

Pawnee 

Fanlta 

Benefactor 

Croatan 

Planter 

John  M.  Cole 

Maggie 

Driver 

Ruth 

Two  Brothers 

Win.  P.  Congdon 

S.8.BrewBter 

Kmroa  A. Twiggs... 

Maj^gie 

Jauie 

£mma 

Win.C.  Turner 

Fearless 

Meroh  ant 

Henry  Lloyd 

Total  steamers 


BaiUng  vestels. 


MattieMay 

B.T.  Hazard 

Wacoamaw 

Hattie  L.  Sheeti« 

Anna  M.  Diokenson . 

John  H.  Cannon 

Ann  E.  Valentine. . . 

Edgar  C.  Ross 

Eleanor 

MyraW.Spoar 

Nellie  Floyd 

Ja».  B.  Anderson  . . . . 

Henry  D.May 

John  C.  Gregory 

J.  H.  Woodbouae  — 

James  Ponder 

Edna  and  Emma 

Jas.  Waplea  Ponder. 

Geo.  R  Congdon 

Percy  and  Lillio 

Anna  V.  Lamson . . . . . 

Dellie  Gordon 

Rover  Killingham  . . 

P«rcy  W.Schall 

LinaCEaminski... 
Robert  A.  Snyder.... 

John  W.Hall 

A.£.Radolpb 


858.25 
482.48 
848.55 
830 

499.16 

3ia41 

279.20 

111.08 

89.86 

97.37 

34.48 

59. '61 

16.79 

72.63 

17.21 

19.86 

28.86 

18.92 

405.55 
13.01 


5,046.22 


New  York  via  Wilmington Weekly. 

do Do. 

do Do. 

do Do. 

Charleston Twiceawcek. 

Cheraw Once  a  week. 

Conway Do. 

do Do. 

do ,  Do. 

Black  Mingo I  Twice  a  week. 

Smiths  MiDs  and  Bar I  Five  times  a  week. 

do Do. 

Black  Mingo Three  times  a  week. 

Tributaries Twice  a  week. 

Bneksville Three  times  a  week. 

Tributaries Twiceaweek. 

North  Island Do. 

Tributaries Daily,  eight  months  of 

the  year. 

Cheraw ;  Oncea week. 

Tribntariet Daily,  eight  montha  of 

the  year. 


196       ;  New  York 

373       I do 

436       i do 

250  ,  New  York  and  Philadelphia. 

205       I do 

220       I  New  York 

300         Weatlndies 

380         NewYork _ 

340        do 

148         Boston 

435         NewYork 

155        do 

204  Bangor , 

360         NewYork 

275         do 

258         Philadelphia 

174  Baltimore 

234         NewYork 

435        do 

478        do 

321         do 

225         New  York  and  Boston , 

300  New  York  and  Savannah . . . . , 

228  New  York  and  Baltimore  . . . . 

421         NewYork 

867  WUmington 

829  NewYork 

250        do 


Monthly. 

Do. 

Do. 

Do. 

Do. 

Do. 
Twice  a  year. 
Monthly. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Once  in  three  montba. 

Do.  - 

Do. 
Monthly. 
Once  in  four  montha. 

Do. 

Do. 

Do. 
Three  times  a  year. 
Once  in  two  months. 
Once  in  three  montha. 

Do. 

Do. 

Do. 
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List  of  vessels  plying  between  Georgetown,  S.  C,  etc, — Contiuaed. 


Names. 


Net 
tonnage. 


Bunning  t 


Nnmber  of  trips. 


SaiUng  vMtelff— Continued. 


EttaH.Liater 

A.BaU 

Alf«rett»S.  Snare 

Eva  A.  Dannanhover . . 

William  T.Parker 

Jesse  W.Star 

Thomas  S.  May 

Annie  Anislie 

(George  Choichman 

Abbie  H.  Gbeen 

Henrv  H.  Chamlierlain . 

Samnel  W.Hall 

Stta 

B.  Bacon 

EdwinA.GaskiU 

Hary  M.  Broclcaway . . . 

Frank  McI>onnell 

Edward  W.  Yoang 

RiUieS.  Derby 

DeMorr  Gray 

Carrie  Farson 

Encore 

Prosperity 

Longfellow 

Browx 

Chief 

Winyah 

City  of  JacksonTille  . . . 
31  pole  boats 


313 

450 

241 

250 

170 

292 

213 

288 

281 

239 

233 

306 
50 

300 

333 

500 

264 

309 

398 

381 

100 
16.65 
15.41 
7 

23.72 
18.60 
18.16 

337 

755 


Total  sailing  vessels. 


15,539.54 


New  York 

do 

Boston 

New  York 

do 

do 

Phihidelphia 

Darien 

Phihidelphia 

New  York 

do 

do 

Beaufort 

New  York 

do.. 

do 

Philadelphia 

Baltimore 

New  York 

do 

Nerth  Carolina 

Charleston  and  Santee 

Santee 

North  and  South  Islands 

Murrill  Inlet 

North  Island 

do 

Baltimore 

Black  Riyer  and  tributaries . 


Once  in  three  months. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Onoe  in  two  months, 
lionthly. 
OncA  in  two  montliH. 

Do. 

Do. 

Do. 

Do. 
Once  in  four  months. 

Do. 

Do. 

Do. 

Do. 

Do. 
Twice  a  week. 

Do. 
1  Daily. 
I  Once  a  week. 
Semimonthly. 
!  Do. 

Three  times  a  year. 
Once  a  week. 


L  23. 
IMPROVEMENT  OF  WINYAW  BAY,  SOUTH  CAROLINA. 

The  entrance  from  the  ocean  to  this  bay  is  about  45  miles  northeast 
.from  Charleston  and  about  71  miles  southwest  by  west  from  the  mouth 
of  the  Cape  Fear  Eiver. 

At  its  head,  about  12  miles  from  the  entrance,  the  bay  receives  the 
Waccamaw,  Pedee,and  Sampit  rivers;  it  is  also  the  commercial  outlet 
of  the  Santee  Eiver  through  Mosquito  Creek  and  Mosquito  Creek  Canal 
cut  to  connect  the  bay  and  river  and  avoid  the  extensive  shoals  off  and 
within  the  mouths  of  the  latter. 

These  four  rivers  with  their  large  tributaries  are  reported  to  flow 
through  an  exceedingly  fertile  farming  country  and  to  be  bordered  by 
extensive  foresta  of  valuable  timber. 

The  Waccamaw,  Santee,  and  Pedee  rivers  flow  entirely  across  the 
State  of  South  Carolina  and  drain  a  very  large  part  of  its  area. 

The  old  colonial  settlement  of  Gex)rgetown  at  the  mouth  of  the  Sam- 
pit  River  having,  by  the  United  States  census,  a  population  of  2,557  in 
1880,  and  2,895  in  1890,  is  the  only  town  upon  the  bay. 

There  are  through  the  ocean  bar  two  principal  channels  about  3  miles 
apart,  with  changeable  depths,  namely,  the  Main  (southerly)  Channel, 
an^  the  Bottle  (northerly f  Channel.  By  the  survey  of  1885  the  depth 
at  mean  low  water  varies  in  the  former  from  7  to  9  feet  and  in  the  lat- 
ter from  6  to  8  feet;  within  the  bar  the  entrance  to  the  bay  had  at  its 
throat  a  width  of  about  4,000  feet  with  an  average  depth  of  21  maxi- 
mum depth  of  30  feet.  From  within  the  entrance  to  the  head  of  the 
bay  vessels  could  draw  12  feet  at  lowest  tides. 
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ParBoant  to  the  act  of  July  5,  1884,  the  bar  was  surveyed  and  a 
project  for  its  improyement  submitted  by  the  officer  then  in  charge  in 
January,  1885. 

This  project  was  considered  and  approved  by  a  Board  of  Engineer 

Officers  convened  pursuant  to  the  act  of  August  11, 1888,  who,  in  their 

report  of  December  24, 1888  (Annual  Beport  Chief  of  Engineers,  1889, 

•  page  1114),  recommended  the  construction  of  a  north  and  south  jetty, 

the  south  jetty  to  be  built  first. 

The  Chief  of  Engineers,  April  11, 1889,  approved  this  report,  except- 
ing the  order  of  building  the  jetties,  and  directed  that  the  north  jetty 
be  built  first. 

The  project  of  1885,  approved  as  above  by  the  Board  of  Engineer  Of- 
ficers in  1888  and  by  the  Chief  of  Engineers  in  1889,  is  to  increase  the 
depth  of  water  to  about  15  feet  at  mean  low  water  in  Bottle  Channel  by 
bmlding  to  the  height  of  6  feet  above  mean  low  water  to  the  18-foot 
curve  a  north  jet^  10,700  feet  long  from  ^N'orth  Island,  and  a  south 
jetty  17,500  feet  long  from  South  I^and  across  the  Main  Channel,  the 
jetties  converging  to  4,000  feet  at  the  18-foot  curve,  at  a  total  estimated 
cost  for  the  28,200  feet  of  jetties  of  $2,500,000. 

The  first  appropriation,  by  the  act  of  August  6, 1886,  of  $18,750  was 
inadequate  to  the  advantageous  prosecution  of  work,  and  its  applica- 
tion was  restricted  to  a  survey  in  1886  of  the  site  for  the  north  jetty. 

One  hundred  thousand  dollars  having  been  appropriated  by  the  act 
of  August  11, 18882Contract  was  enter^  into,  August  28, 1889,  with  J. 
S.  Howell  of  N^ew  York  for  $80,000  worth  of  work  to  be  applied  to  the 
construction  of  the  north  jetty,  which  commenced  in  February  1890. 

The  contractor  having  proved  unable  to  efficiently  and  satisfactorily 
prosecute  the  work,  September  26, 1890,  it  was  stopped,  and  Octobcar 
24, 1890,  the  Secretary  of  War  annulled  the  contract 

An  additional  $100;000  having  been  appropriated  by  the  act  of  Sep- 
tember 19, 1890,  contract  was  entered  into  December  24, 1890,  and  ax^ 
proved  January  14, 1891,  with  Mr.  W.  T.  Gaynor  for  labor  and  mate- 
rials to  the  amount  of  $170,000  to  $180,000  to  be  applied  to  the  north- 
jetty. 

The  contractor  commenced  laying  track  and  installing  plant  in  March, 
and  delivery  of  materials  in  May,  1891,  and  to  June  30, 1891.  under  the 
two  contracts  the  two  wings  and  the  jetty  itself  had  been  suostantially 
completed  to  the  low- water  line. 

WOEK  OP  THE  FISCAL  YEAB  ENBING  JUNE  30,  1892. 

With  an  adequate  plant  and  efficient  superintendence  the  contractor 
has  prosecuted  the  work  with  much  energy  during  the  year. 

From  July  1, 1891,  to  June  30, 1892,  he  has  delivered  and  placed  in 
the  jetty  46,276.49  tons  (of  2,000  pounds)  of  large  and  small  stone 
(40,757.86  tons  small  and  5,518.63  tons  large),  141  cubic  yards  of  oyster 
shells,  21,147.14  square  yards  *,of  mattresses,  and  194,976  feet  B.  M.  of 
sheet  piling  extending  (at  90  feet  B.  M.  per  linear  foot)  along  2,166 
linear  feet  of  jetty. 

AU  of 'the  foregoing  materials  have  been  placed  seaward  of  the  mean 
water  line,  except  871.29  tons  of  stone  which  were  placed  on  shore  on 
the  jetty  and  its  west  branch. 

The  end  of  the  jetty  which  was  at  the  low-water  line  July  1, 1891,  is 
on  June  30, 1892,  2,090  feet  seaward  from  it. 

The  top  of  tlie  jetty  is  now,  approximately,  18  inches  above  mean  low 
water,  and  4^  feet  lower  than  the  top  when  completed. 
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A  part  of  the  stone  was  brought  by  raikoad  fipom  Columbia,  S.  C, 
and  part  of  it  by  schooner  from  New  York.  The  latter  was  delivered 
from  the  vessels  into  tram  cars  at  the  contractor's  wharf  on  the  island 
and  dumped  from  them  upon  the  jetty  from  a  tramway  built  on  piles 
driven  along  the  harbor  side  of  its  axis,  the  stone  being  weighed  in  the 
cars  on  platform  scales  in  the  track  between  the  \fharf  and  the  jetty .  The 
stone  from  Columbia  was  towed  on  scows  from  Georgetown  (12  miles) 
and  delivered  from  the  scows  directly  upon  the  jetty,  being  measured 
by  displacement.  It  weighs  166  pounds  per  cubic  foot.  A  volume  of 
one  cubic  yard  packejl  with  it  as  nearly  as  is  practicable  in  the  jetty 
weighs  2,700  pounds.  The  volume  of  stone  per  cubic  yard  is  therefore 
60Jr  per  cent  and  the  volume  of  voids  39f  per  cent. 

The  mattresses  were  made  on  the  banks  of  the  Sampit  Biver,  a  little 
above  its  mouth,  and  towed  about  14  miles  to  the  jetty.  They  are  80 
feet  by  36  and  46  feet. 

The  contract  price  for  the  materials  placed  in  the  jetty  seaward  of 
the  mean  water  line  is,  per  ton  of  2,000  pounds,  for  large  stones  weigh- 
ing 1,000  to  6,000  pounds,  $2.90;  for  small  stone  weighing  from  20  to 
400  pounds  and  averaging  about  160  pounds,  $2.50;  for  oyster  shells, 
per  cubic  yard,  $1.30;  for  mattresses,  per  square  yard,  70  cents;  and 
for  sheet  piling  in  place,  $54  per  1,000  feet  B.  M.,  costing  (for  90  feet 
B.  M.)  $4.77  per  linear  foot  of  jetty. 

It  was  reported  in  January,  1892,  by  Mr.  Charles  Humphreys,  assist- 
ant engineer  in  immediate  charge  of  the  work,  that  about  five-sevenths 
of  the  oyster  shells  were  carried  away  by  the  very  strong  current  in 
which  they  were  dumped,  making  a  cubic  yard  of  them  in  place  on  the 
jetty  cost  about  $4.55,  while  a  cubic  yard  of  the  small  stones,  weighing 
2,700  pounds,  would  cost,  at  $2.50  per  ton  of  2,000  pounds,  $3.37  per 
yard.  Under  article  5  of  the  specifications  to  the  contract  which  per- 
mitted the  amount  of  each  kind  of  work  to  be  varied  during  the  progress 
of  work  according  to  the  decision  of  the  engineer  in  charge,  the  delivery 
of  oyster  shells  was  discontinued  in  November,  1891. 

The  project,  submitted  June  17, 1889,  by  the  officer  then  in  charge, 
for  the  application  of  the  funds  applied  under  the  present  contract  pre- 
scribed that  there  be — 

driven  along  the  axis  of  the  fatnre  dike  (preferably  by  a  water  Jet)  a  oontinnons 
sheeir piling  wall  of  6  inches  thickness,  to  extend  from  the  natural  surface  of  the  sand 
downward  to  about  15  feet  depth  below  low-water  level,  ♦  *  ♦  the  object  of  this 
sheet-piline  wall  beiu^  to  prevent  undermining  by  water  which  would  otherwise 
pass  directlv  through  toe  sand  Just  below  the  lower  course  of  an  ordinary  mattress 
and  stone  dike. 

Whether  or  not,  in  the  degree  of  exposure  of  the  site,  it  would  have 
been  advantageous  to  build  a  tramway  along  the  jetty  lor  the  delivery 
of  the  materials  upon  it,  such  a  tramway  became  indisi)ensable  for  driv- 
ing the  sheet  piling,  and  cost  the  contractor  about  $3  -per  linear  foot  of 
jetty.  In  sinking  the  sheet  piling,  and  also  the  piles  for  the  trestle  by 
the  water  jet,  a  large  quantity  of  sand  is  displaced,  and  in  the  very 
strong  current  at  the  site  the  swirl  of  the  water  among  the  piles  causes 
a  very  great  amount  of  scour,  which  can  not  be  preventcwi  by  sinking 
the  mattresses  in  advance  of  the  jetty  and  driving  the  trestle  piles 
through  them,  for  the  reason  that  the  sheet  piling  can  not  be  driven 
through  the  mattresses. 

To  reduce  the  amount  of  this  scour,  and  to  effect  the  further  saving 
of  at  least  the  cost  of  the  sheet  piling,  it  was  reconmiended  April  7, 
1892,  that  it  be  discontinued.  This  recommendation  was  approved  by 
the  Division  Engineer,  and  April  11, 1892,  by  the  Chief  of  Engineers, 
but  through  an  error  in  the  transmittal  of  the  indorsement  it  did  not 
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reach  the  district  engineer  antil  June  22,  and  the  discontinuance  of 
the  sheet  piling  could  not  be  effected  until  the  close  of  the  fiscal  year. 
The  saving  in  the  scour  and  in  cost  that  can  be  effected  by  this  omis- 
sion will  be  ascertained  on  the  resumption  of  work  under  the  next  im- 
propriation. 

If  a  trial  of  adjacent  sections  of  the  jetty  with  and  without  sheet  pil- 
ing prove  the  latter  to  be  advantageous,  notwithstanding  whatever  in- 
crease in  scour  it  may  cause,  its  driving  may  readily  be  resumed. 

As  will  be  seen  from  the  accompanying  longitudinal  cross  section,  the 
scour  deepens  the  water  in  which  the  jetty  is  te  be  built  6  to  10  feet 
before  the  mattresses  are  sunk. 

For  the  2,090  feet  of  jetty  built  during  the  fiscal  year  the  contractor 
has  been  paid  $145,795.55,  being  $69.75  per  linear  foot,  which  is  in- 
creased by  the  cost  of  superintendence  and  engineering  expenses  to 
$73.74  per  linear  foot. 

The  average  cost  per  cubic  yard  of  jetty  for  stone  and  oyster  shells 
in  place  is  $3.47. 

A  wharf,  115  feet  long  and  7  feet  wide,  has  been  built  for  the  use  of 
the  assistant  engineer,  and  a  room  10  by  18  feet  added  to  his  quarters 
at  North  Island.  ' 

June  30, 1892,  the  jetty  had  not  extended  far  enough  (only  2,090  feet 
firom  the  shore)  to  have  any  perceptible  effect  upon  the  depth  of  water 
in  Bottle  Ohinnel  ov€*  the  bar. 

The  report  of  Mr.  Charles  Humphreys,  assistant  engineer,  who  has 
very  faithfully  exercised  the  immediate  supervision  of  the  work  through- 
out the  year,  is  appended  hereto. 

SOUTH  ISLAND  BEACH. 

The  outer  shore  line  from  the  entrance  to  the  bay  south  for  a  dis- 
tance of  3  miles  is  a  low  and  slender  bank  of  sand  lying  upon  a  marsh, 
with  only  the  bar  and  intervening  shoals  interposed  between  it  and  the 
full  force  of  the  open  ocean. 

The  bank  of  sand  is  the  mere  vestige  of  a  range  of  sand  dunes  upon 
wliich  there  is  said  to  have  been  years  ago  a  growth  of  grass,  and  at 
intervals  trees  and  brush,  which  have  been  gradually  destroyed  by 
winds  and  storm  tides. 

From  this  strip  of  3  miles  northerly  along  the  throat  of  the  bay  and 
southerly  to  the  Santee  Eiver  there  are  now  dunes  of  that  description 
with  grass  and  trees  growing  upon  them. 

As  long  as  11  years  ago,  in  18S1,  at  occasional  high  tides  the  water 
poured  over  the  3  miles  of  sand  beach  at  intervals  of  200  or  300  yards. 
Its  more  or  less  gradual  degradation  since  that  date  was  very  greatly 
accelerated  by  the  prevalence^  on  forty-six  days  in  March  and  April, 
1892,  of  fresh  easterly  winds  with  heavy  seas,  and  by  two  easterly  gales. 
On  the  night  of  April  25, 1892,  the  tide  rose  to  6.2  feet  on  the  gauge 
and  swept  over  12,000  feet  of  the  sand  beach,  and  on  the  night  of  April 
26,  it  rose  0.6  of  a  foot  higher,  to  6.8  feet  on  the  gapge,  and  swept  over 
the  crest  of  the  beach  along  the  entire  3  miles. 

These  two  tides  very  greatly  eroded  the  sand,  and  for  a  length  of  500 
feet  swept  it  entirely  away  down  to  the  marsh  sod. 

The  marsh  whose  overflow,  except  at  unusually  high  tides,  has  hith- 
erto been  prevented  by  the  sand  bank  lies  approximately  1  foot  below 
mean  high  water  by  the  automatic  gauge  record  of  1891,  2.8  feet  below 
the  high  tide  of  April,  1892,  and'  4  feet  below  the  tide  of  February, 
1892.  It  is  about  5  miles  wide  from  the  bay  south  to  the  Santee  Biver 
and  stretches  in  extensive  tracts  of  rice  lands  up  along  the  latter. 
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South  Island  is  that  part  of  it  between  the  ocean  and  Mosquito  Greek* 
a  bayou  which,  at  a  distance  of  from  one-quarter  to  2^  miles  back  from 
the  ocean,  connects  the  bay  and  Santee  Biver. 

An  attempt  to  preserve  the  sand  beach  would  involve  great  expense 
without  cOTtainty  of  success,  while  its  destruction  followed  by  the  flow 
of  water  at  mean  high  tides  1  foot  deep  and  3  miles  wide  over  the  marsh 
would  materially  alter  the  conditions  influencing  the  tidal  regimen  of 
the  bay  and  threaten  detriment  to  it. 

To  prevent  this  overflow  it  was  recommended,  May  6, 1892,  that  a 
dike  be  built  of  the  marsh  soil  in  cross  section,  as  shown  by  the  accom- 
panying drawing,  and  12,000  feet  in  length,  extending  from  the  strip  of 
higher  ground  above  overflow  at  the  northerly  part  of  the  island  south 
to  the  narrow  strip  of  ground  above  overflow  upon  which  a  plantation 
road,  known  as  Ford's  avenue,  runs  from  the  beach  back  into  the 
marsh.    The  estimated  cost  of  the  dike  was  $35,280. 

The  recommendation  was,  upon  the  recommendation  of  the  Division 
Engineer,  approved  by  the  Chief  of  Engineers  May  10,  and  the  sum  of 
$10,000,  the  entire  available  balance  of  the  appropriation,  was  allotted 
for  building  the  dike  to  a  partial  cross  section  until  frirther  funds  be- 
come available. 

Title  has  been  secured  to  so  much  of  the  necessary  land.  1,000  feet 
wide,  as  lies  north  of  the  tract  to  which  title  was  secured  July  17, 1890, 
for  the  south  jetty. 

The  tract  required  south  of  it  has  been  surveyed,  a  site  has  been 
secured  for  temporary  quarters  in  a  more  healthM  location  than  the 
land  conveyed  for  the  dike,  and  work  upon  the  dike  will  be  commenced 
immediately  upon  the  approval  of  the  title  by  the  Attorney-General. 

In  the  five  counties  of  Georgetown,  Williamsburg,  Berkeley,  Horry, 
and  Marion,  nearest  this  bay,  and  through  which  flow  the  rivera  natur- 
ally or  commercially  tributary  to  it,  there  were  grown  in  1889,  by  the 
United  States  census  of  1890,  upon  21,694  acres  17^540,058  pounds  of 
rice^  valued  at  $606,311. 

Money  statement 

July  1, 1891, balance  unexpended $191,758.81 

Jane  30, 18^,  amount  expended  during  fiscal  year 1^,  638. 42 

July  1, 1892, balance  unexpended 66,125.39 

July  1, 18^  outstanding  liabilities $34,351.18 

-July  1, 1892^  amount  covered  by  uncompleted  contracts 16, 242. 20 

50,593.38 

July  1, 1892,  balance  available 15,532.oi 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 115, 532. 01 

Amount  (estimated)  required  for  completion  of  existing  project 2, 181, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   CHARLES  HUMPHREYS,   ASSISTANT  EXOINEBB. 

United  States  Engineer  Office, 
North  Island,  South  Carolina,  June  SO,  189X. 
Major  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  Winyaw 
Bay,  South  Carolina,  for  the  fiscal  year  ending  June  30, 1892. 
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STATEMENT  OF  WORK  DONE. 

Sired  labor  worJc. — Surreys  were  made  of  Bottle  Channel  Bar  in  October,  and  again 
in  May  and  Jnne,  without  disclosing  any  change  of  depth  on  the  bar,  but  the  north 
jetty  as  far  as  bnilt  is  carrying  a  narrower  channel  with  it.  This  increase  of  depth 
18  shown  on  the  maps  herewith. 

Numerons  snrv^eys  of  the  shore  line  on  North  Island  have  been  made;  the  hi^^h* 
water  jLine  on  the  eastward  side  of  the  Jetty  has  advanced  seaward  350  feet  dnnng 
the  year. 

Contour  surreys  and  maps  of  South  Island  Beach  were  made  in  February  and 
March.  This  beach  is  composed  of  marsh  mud  to  an  elevation  of  -|-  ^  feet  on  the  auto- 
matic gauge.  On  top  of  this  mud,  close  to  the  ocean,  there  is  a  narrow  strip  of  sand 
about  2  to  4  feet  high  which  is  overflowed  during  spring  tides.  The  mud  stands  the 
action  of  the  waves  quite  well,  but  the  sand  is  cutting  away  gradually  for  a  distance 
along  the  beach  of  3i  miles.  At  several  places  the  sand  is  outtin|[  away  rapidly. 
Surveys  and  maps  for  the  right  of  way  for  1,000  feet  widtb  along  this  distance  have 
been  made  and  sent  yon. 

A  mud  dike  has  been  determined  on  by  you  to  protect  this  beach.  This  dike  is  to 
be  ultimately  70  feot  wide  on  base,  6  feet  wide  on  top,  where  its  elevation  will  be  12 
feet  on  automatic  gau^e.  Its  construction  to  partial  dimensions  has  been  ordered  by 
hired  labor,  $10.0(X)  being  allotted  for  the  purpose.  The  dike  has  been  staked  out  for 
a  length  of  8,000  feot  and  at  a  distance  of  from  600  to  600  feet  from  the  edge  of  the 
marsh,  and  its  construction  will  be  commenced  as  soon  as  the  authority  for  erection 
of  laborers,  quarters  is  received. 

The  automatic  eauge  has  been  kept  during  the  year  at  North  Island. 

A  boathouse  ana  wharf  for  the  use  and  preservation  of  launch  and  surfboat  have 
been  built,  and  the  North  Island  quarters  were  enlarged  and  repaired. 

The  naphtha  launch  purchased  by  the  Wilmington  office  has  been  used  for  all  the 
survey  work  on  the  bar. 

Cantraat  toorfc.— Mr.  W.  T.  Gaynor,  contractor,  continued  operations  throughont  the 
year  on  the  north  jetty. 

The  following  work  has  been  completed  to  date: 

Stone  «0orfc.— 148.42  tons  (of  2,000  pounds)  of  small  stone  ballast  have  been  placed 
shoreward  as  follows :  92.d0  tons  on  the  west  wing  and  56.12  tons  on  the  main  jetty. 

722.87  tons  large  stone  have  been  placed  shoreward  as  follows :  256.17  tons  on  tne 
west  wing  and  466.70  tons  on  the  main  ietty. 

40,757.86  tons  of  small  stone  ballast  have  been  placed  on  the  main  jetty  seaward 
from  the  low- water  line  at  Station  5  +  60  to  Station  27  H-  35. 

5,518.63  tons  of  large  stone  have  been  placed  on  main  jetty  seaward  from  low-water 
•line  to  Station  27  +  &. 

Maitreae  icorX;.— 21,147.14  square  yards  placed  on  main  jetty  from  low-water  line 
seaward  to  Station  27  +  35. 

Oyeter  ehelU.—S  cubic  yards  placed  on  main  jetty  from  low-water  line  shoreward; 
133  cubic  yards  placed  seaward. 

Sheet  piling,— IHf^lQ  feet  B.M.  sheet  piling  were  driven  from  Station  5 +70  sea- 
ward to  Station  27  -f  41.7. 

QTOmStULL  REMARKS. 

All  work  completed  has  been  well  and  substantially  executed  by  the  contractor. 
The  depth  on  the  outer  bar  still  remains  shallow,  there  being  about  7  feet  at  low 
tide  and  about  Hi  feet  at  high  tide. 

EMPLOYES. 

Mr.  P.  E.  Twiggs  remained  inspector  of  the  work  at  Brush  Camp  and  North  Is- 
land until  January,  when  he  resigned  to  take  charge  of  the  steamer  E,  A.  Twiggs, 
He  was  succeeded  by  Mr.  J.  A.  Dill,  who  was  placed  in  charge  of  dike  at  South  Is- 
land May  15,  being  relieved  by  Mr.  H.  Bryan.  These  gentlemen  deserve  credit  for 
very  energetic  and  careful  work. 

Very  respectfully,  your  obedient  servant, 

Chab.  Humphretb, 

Juietani  Engineer, 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  U»  S*  Jrw^f» 


Digitized  by 


Google 


APPENDIX  L — REPORT  OP  MAJOR  STANTON.      1193 

COMMBRCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Class  of  goods. 


Exports. 


Imi>orts. 


Totals. 


Tonnage. 


Cotton  and  prodncts 

Kioe 

Vegetables  and  track 

LiYe  stock  and  products. 

Fisb,  oysters,  etc 

Kaval  stores 

Lumber  and  products 

General  merchandise 

Snndries 


$640,000 

431,000 

8,000 

750 

100,000 

1,273,750 

602,000 

1,600,000 


$3,400,000 


1640,000 

431,000 

r,000 

750 

100,000 

1, 273,  750 

602,000 

5,000,000 

21,000 


Tons. 

3,200 

4,858 

120 

5 

4,000 

63,178 

60.925 

125,000 

84 


Total. 


4,671,600 


3,400,000 


8,071,600 


261,870 


Decrease  over  last  year,  $434,000  j  tons,  340. 

Transportation  lines  established  during  year,  none. 

The  decrease  in  commerce  is  dae  largely  to  the  small  cotton  crops  of  this  section. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Charles 
Humphreys,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


JFlnjfaw  Bay,  South  Carolina. 
APPROPRIATED. 


EXPENDED. 


Fiscal  year  ending  June  30— 

Daring 
year. 

Aggregate. 

1887 

$2,625.42 

1,126.30 

3,228.54 

13,047.19 

12,800.43 

$2,625,42 

3,751.72 

6,960.26 

90,027.45 

82,836.88 

1888 

1889 

1890 

1891 

FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30— 

Tons. 

Yatne. 

1888 

*  126,000 

$4,000,000 
6,090,000 
7,545,000 
7,899,175 
7,919,700 
8,605,625 

1887 

1888 ..  .. 

1889 

»* 

1890 

196,754 
261,029 

1891 
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L  24. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

The  following  is  quoted  from  the  last  Annual  Report  (of  Jjine  30, 1891 ) : 


dri 


Schooner  opposite  Swan  Point,  Pamlico  Biver, — In  February,  1891,  the  people  navi- 
:ating  Pamlico  River  made  complaint  that  the  old  wreck  of  an  old  schooner  had 
rifted  into  a  position  near  the  main  channel  of  the  Pamlico  River  below  Washing- 
ton, N.  C,  in  such  way  as  to  endanger  the  navigation  of  that  river.  ^ 

Examination  elicited  the  following  information : 

This  schooner  was  a  two-masted  wooden  vessel  of  about  dO  feet  length,  25  feet 
beam,  7  feet  draft,  and  90  tons  harden,  and  was  sunk  about  1882  by  running  upon 
other  wrecks  then  in  the  river.  Immediately  after  sinking  it  was  stripped  of  every- 
thing then  deemed  worth  saving  and  was  then  abandoned.  Since  then  it  is  reported 
to  have  several  times  shifted  its  position  under  the  effect  of  storms,  tides,  ana  cur- 
rents, and  also  to  have  been  set  on  fire  three  years  ago,  burning  to  the  water's  edge. 

Portions  of  the  wreck  rose  to  1  foot  above  low  irAter  and  other  portions  descended 
to  10  feet  below  low  water. 

The  natural  bottom  was  sand  and  mud,  with  accumulations  of  sand  around  the 
wreck  to  3  to  5  feet  depth  on  the  bow  and  nothing  at  its  stern. 

There  was  supposed  to  be  nothing  about  the  wreck  of  any  special  value  or  spe- 
oiaUy  worth  saving. 

By  virtue  of  the  provisions  of  the  law  of  the  14th  of  June,  1880,  and  of  section  8 
of  the  river  and  harbor  act  of  19th  of  September,  1890,  authority  was  granted  in 
March,  1891,  for  the  removal  of  this  wreck,  and  $150  was  allotted  for  that  purpose. 

Owing  to  its  character  and  its  small  cost  the  removal  of  this  wreck  was  allowably 
to  be  done  by  hired  labor  and  the  purchase  of  materials  in  open  market,  using  the 
employes  and  plant  belonging  to  the  improvements  of  this  and  neighboring  streams. 

No  work  was  done  prior  to  the  30th  of  June,  1891,  as  it  was  thought  best  to  wait 
until  the  Government  plant  should  next  pass  that  way. 

In  August,  1891,  the  wreck  was  blown  up,  shattered  timbers  and  other 
debris  floated  away,  and  August  11, 1891,  when  the  work  was  completed, 
soundings  failed  to  show  anything  that  could  damage  a  passing  vessel. 
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APPENDIX  M. 


IMPROVEMENT  OF  LUMBER  AND  WACCAMAW  RIVERS,  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS 
IN  SOUTH  CAROLINA. 


REPORT  OF  CAPTAIN  FREDERIC  F.  ABBOT,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1892, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Waccamaw  River,  North  and  South 

Carolina. 

2.  Lumber  River,  North  sfn\  South  Caro- 

lina. 

3.  Little  Pedee  River,  South  Carolina. 

4.  Great  Pedee  River,  South  Carolina. 

5.  Clark  River.  South  Carolina. 

6.  Mingo  Creek,  South  Carolina. 

7.  Santee  River,  South  Carolina. 

8.  Wateree  River,  South  Carolina. 


9.  Congaree  River,  South  Carolina. 

10.  Harbor  at  Charleston,  South  Carolina. 

11.  Ashley  River,  South  Carolina. 

12.  Wappoo  Cut,  South  Carolina. 

13.  Edisto  River,  South  Carolina. 

14.  Salkahatchle  River,  South  Carolina. 

15.  Beanfort  River,  South  Carolina. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engmnebr  Oppiob, 

Charleston^  S.  0.,  July  4, 189:9. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1892^  for  the  works  of  improvement 
of  rivers  and  harbors  wUch  have  been  m  my  charge. 
Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 

Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  if.  S.  A. 


Mi. 

improvement  op  WACCAMAW  river,  north  and  south  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  848,  Annual  Report  for  1880. 
For  map  of  river  see  page  1200,  Annutd  Report  for  1889. 
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ORIGINAL  CONDITION. 
f 

In  1880  this  stream  Tvas  navigable  for  12-foot  boats  at  all  stages  ol 
water  from  Georgetown  23  mUes  to  Bull  preek,  and  at  high  water  4 
miles  farther  to  Bucks  Lower  Mills;  thence  for  7-foot  draft  boats  at 
high  water  22  miles  farther  to  Conway;  thence  it  .possessed  an  ob- 
structed channel  for  3-foot  draft  boats  at  ordinary  winter  water  68 
miles  to  Reeves  Ferry;  thence  an  obstructed  channel  with  3  feet  at 
high  water  for  30  miles  to  Lake  Waccamaw. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water, 
with  80  feet  bottom  width,  from  the  mouth  of  the  river  to  Conway; 
thence  a  cleared  channel  to  Lake  Waccamaw,  at  an  estimated  cost  of 
$138^400. 

WORK  PRIOR  TO  JUNE  30,  1891. 

At  eight  shoals  jetties  made  of  piles  and  plank  were  put  in.  The 
river  had  been  snagged  between  points  no  miles  and  117  miles  above 
the  mouth  since  June  30, 1884,  17,722  obstractions  having  been  re- 
moved. Before  June  30, 1884,  the  records  are  not  detailed  enough  to 
give  exact  figures. 

WORK  OF  PAST  TEAR. 

Work  has  been  continued  with  a  hoister  and  crew  hired  from  Mr. 
Thomas  W.  Daggett,  of  Conway,  S.  C.  The  river  has  been  quite  thor- 
oughly cleared  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water 
between  points  31  miles  and  103  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  was  $0.75  each.  For  details  of  work 
done  and  commercial  statistics  reference  is  made  to  the  report  of  my 
assistant  engineer,  Mr.  Beid  Whitford,  who  has  shown  his  usual  ability 
in  conducting  the  work. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year. 

With  the  balance  of  $0.00  on  hand  July  1. 1892,  nothing  can  be  done. 
During  the  year  the  freight  passing  over  tnis  stream  has  aggregated 
83,103  tons. 

This  riyer  is  tributary  to  the  collection  district  of  GteoTffetowii;  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  June  14.  1880 $15,000 

Approved  March  3,  1881 10,000 

Passed  August  2,1882 4,400 

Approved  Julys,  1884 6,000 

Approved  August  5,  1886 15,000 

Of  August  11, 1888 15,000 

Approved  September  19, 1890 12,500 

Total 77,900 

Total  expenditures,  including  June  30, 1892,  $77,900. 
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Jnly  1,  1891,  balance  unexpended •....  $4,199.54 

Jnue  30, 1892,  amount  expended  during  fiscal  year '. 4, 199. 54 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

{Amount  ^estimated)  required  for  completion  of  existing  project 50, 500. 00 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  80, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  rbid  whitford,  as8i8tamt  engikebb. 

United  States  Engineer  Office, 

Gt&rgetown,  S,  C, ,  June  SO,  1892, 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Wacca- 
maw  Biver,  North  and  South  Carolina,  for  the  fisc^  jrear  ending  June  30,  1892. 

Work  was  continued  by  steam  hoister  and  crew  mred  from  Mr.  lliomas  W.  Dag- 
gett, and  ceased  September  10, 1891,  owing  to  the  exhaustion  of  funds.  The  follow- 
mg'obstructions  have  been  removed,  quite  thoroughly  clearing  a  channel  to  an  ap- 
proximate width  of  40  feet  and  depth  of  3  feet  at  low  water :  * 

From  the  channel:  Logs,  332;  stumps,  152;  large  snags,  92;  small  snags  1  cord. 
From  the  banks:  Trees  cut,  1,074;  brush  cut,  7  cords.  Work  was  carried  on  between 
points  31  and  103  miles  above  the  mouth  of  the  river.  Of  the  total  amount  expended, 
six- tenths  w^re  used  on  the  channel  and  four-tenths  on  banks.  Each  obstruction  cost, 
'approximately,  75  cents.  Minor  rei^airs  were  made  to  Big  Needle  Eye  and  Oat  Bed  jet- 
ties, requiring  the  driving  of  165  piles  in  the  former  and  23  in  the  latter.  The  owners 
and  captains  of  steamers  continue  to  express  themselves  as  being  highly  pleased  with 
the  work. 

Mr.  Daggett  has  shown  his  usual  untiring  zeal  and  energy  in  his  efforts  for  the 
success  of  the  improvement. 

Beoommendatiowt, — ^It  is  respectfully  recommended  that  work  be  carried  on  above 
Conway  as  it  has  been  this  year,  and  the  channel  below  Conway  be  inaintained;  at 
least,  at  its  present  width  and  aepth. 

Commeroe, — ^The  following  statement  is  made  upfrom  the  best  information  that 
could  be  obtained  from  Mr,  D.  T.  McNeil,  Messrs.  w .  L.  Buck  &  Co.,  and  H.  L.  Buck, 
large  lumb^  and  shingle  manufacturers  on  the  river;  also  Capt.  Thomas  W.  Dag^ 
geU.  • 


1891. 


No. 


Tons. 


Yalae. 


1892. 


Na 


Tons. 


Value. 


OtUwiirdfrelgJUa. 

Rosin.. barrelB, 

T«r  ...' do.... 

Spirits  tnTpentine do. . 

TorpfinUne,  crude do. . 

Cotton bales.. 

Timber sticks.. 

Lniober feet.. 

Shiuffles 

Sott^  rice busbels. . 

Bioe,cleMi barrelH.. 

HisoeUaneous  artides,  tallow, 
eC^gs,  wax,  game,  poultry,  eto. 


Inward  freigJUs. 

General  mercbandi»e  — 

Total 


76,000 

557 

12,000 

8,000 

6,500 

9,547 

8,800,000 

0,800,000 

122,000 

12,000 


T 


13,300 

56 

2,250 

840 

1,375 

li,326 

18,833 

4,900 

2,684 

1,950 

1,231 


$228,000 

1,1U 

240.000 

15,000 
275,000 

40,980 
132, 000 

78,400 
152,500 
105,000 

123,118 


78,000 

407 

14,000 

4,000 

5,000 

10,640 

9, 000, 000 

9,200,000 

165,100 

15,608 


16,600 

81 

2,800 

600 

1,2.50 

19,152 

15,000 

4,600 

2,806 

2,714 

1,500 


61,245 


15,000 


1,481,112 


750,000 


66,103 


17,000 


76,245 


2,231,112 


88,103 


$166,000 

814 

220,000 

8,000 

175,000 

53,200 

117,000 

73,600 

178,366 

271,390 

75.000 


1,828,308 


850,000 


2,178,8 


This  shows  a  slight  increase  over  last  year  in  tonna^,  but  decrease  in  value^  owing 
to  unusually  low  prices  prevailing  in  the  markets,  and  would  still  indicate  the  trade 
on  the  river  to  be  in  a  healthy  condition.    One  new  line  of  transportation  has  been 
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added.  The  commerce  has  been  carried  on  by  seagoinff  vessels  of  about  S50  to 400 
tons,  and  steamers  of  from  15  to  900  tons.  Considerable  commerce  is  carried  on  by 
pole  boats  of  which  no  account  whatever  could  be  obtained. 

Employ4i, — ^Mnch  credit  is  due  Mr.  C.  J.  Banta,  timekeeper,  for  his  usual  efficient 
and  neat  work.  Mr.  J.  D.  Mayo,  master  machinist,  in  charge  of  all  United  States 
machinery  under  this  office,  has  been  especially  finithful  ana  successful  in  the  dis- 
charge of  his  duties,  and  he  is  recommended  as  an  excellent  machinist  and  a  thor- 
oughly good,  reliable  runner  of  marine  machinery. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
ABMiant  Engineer, 
Capt.  Frederic  V.  Abbot, 
CorpB  o/EngineetB,  U.  8.  A. 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearanceB  of  vessels  and  commerce  at  Georgetown,  8,  C,  from  January  1, 

1888,  to  December  SI,  2890. 

AfelVBD. 


rt^^.i.— ^-. 

Foreifrn  ports. 

rwi^l,.! 

Tew. 

vyu«ai/wia«. 

American  vessels. 

Foreign  vessls. 

JLVUU. 

No. 

Tom. 

Crew. 

Ko. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1888 

1889 

1890 

1891 

352 
865 
385 
420 

124, 155 
128, 705 
185,786 
191,851 

2,818 
2,920 
3.150 
4,035 

2 
S 

6 

1 

479 

424 

1,346 

245 

14 
10 
42 
7 

1 

1 
1 
2 

81 
149 
106 
292 

8 
7 
6 
14 

355 
368 
392 
428 

124,715 
129,278 
167,237 
192,188 

2,840 
2,943 
3,198 
4,066 

CLEARED. 


1880 
1881. 


342 
867 
372 
384 


121, 715 
126.965 
160,468 
164,562 


2,785 
2,866 
3,069 
3,986 


1,835 
1,494 
1,978 
2,719 


81 
149 
355 
149 


361 
364 


•94 


123,631 
1ft,  608 
162,791 
167,420 


2,798 
2,908 
8,145 
4.062 


Commerce,  foreign  and  domestic* 


Year. 


1888. 
1889. 
1690. 
1801. 


Yalne  of  ex- 
ports. 


$3,125,000 
3,265,000 
3,454,000 
8,291,407 


Value  of  im- 
ports. 


$2, 750, 000 
2,976,000 
3,176,000 
6,895,000 


Duties 
collected. 


$32.44 


60.54 
n.64 


Total  commerce,  1888 $5,875,000 

Total  commerce,  1889 6,240,000 

Total  commerce,  1890 6,629,000 

Total  commerce^  1891 9,809,077 

B.  O.  Bush. 
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IMPROVEMENT  OF  LUMBER  RIVER,  NORTH  AND  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  1102,  Annual  Eeport  for  1887, 
For  map  of  river,  see  page  1198,  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 

The  river  was  obstructed  by  logs,  snags,  stumps,  overhanging  trees, 
and  in  places  by  sand  bars.  Long  reaches  were  in  fair  condition.  That 
portion  of  the  river  between  Lumberton  and  the  North  Carolina  line 
was  crossed  by  five  low  bridges  without  draw  spans,  and  one  moderately 
high  railroad  bridge  near  Lumberton.  In  South  Carolina  the  river  was 
crossed  by  two  bridges  without  draws. 

PLAN  OP  IMPROVEMENT. 

The  project  provides  for  improving  the  river  for  steamboats  from  its 
mouth  to  Lumberton,  a  distance  of  70.8  miles,  by  snagging  and  clearing 
the  banks,  at  an  estimated  cost  of  $35,000. 

WORK  PRIOR  TO  JUl^TE  30,   1891. 

The  parties  operating  the  Fair  Bluff  and  Ivy  Bluff  bridges  had  pro- 
vided satisfactory  draw  spans.  The  bridges  at  Grifltos  and  Mathews 
had  been  discontinued.  The  bridge  at  Phillips  will  be  provided  with 
a  draw  as  soon  as  the  county  commissioners  operating  it  can  raise  the 
necessary  funds.  The  river  was  quite  thoroughly  cleared  by  plant 
owned  and  operated  by  the  United  States  for  a  width  of  40  feet  and 
depth  of  3  feet  at  low  water  between  points  no  miles  and  71  miles  above 
the  mouth,  6,199  obstructions  having  been  removed. 

•  % 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated, 
by  the  United  States  for  a  width  of  40  feet  and  depth  of  3  feet  at  low 
water  between  points  no  miles  and  50  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  50  cents,  each.  For  details 
of  work  done,  reference  is  made  to  the  appended  report  of  my  assistant 
engineer,  Mr.  Eeid  Whitford,  who  has  shown  marked  ability  in  direct- 
ing and  controlling  the  working  parties  aftd  maintaining  the  efficiency 
of  the  plant 

REMARKS. 

Two  small  steamers  have  run  irregularly  on  this  river  during  the 
year.  During  the  year  freights  passing  over  this  stream  have  aggre- 
gated 6,800  tons. 

With  the  balance  of  $496.62  on  hand  July  1, 1892,  snagging  will  be 
continued  as  far  asthe  funds  will  admit,  removing  the  worst  obstructions 
first. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  the  port  of  entry.    Ajnonnt  of  duties  collected  in  the  ciuendar  year  of  1891,  $11.64. 
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Eor  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Of  August  U,  1888 $5,000 

Approved  September  19,  1890 5,000 

Total 10,000 

Total  expenditures,  induding  June  30, 1892,  $9,503.38. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  O.,  see  this  year's  annual  report  for  Waccamaw  Eiver. 

Money  statement 

July  1, 1891.  balance  unexpended $4,356.94 

June  30,  1892,  amount  expended  during  fiscal  year 3,860.32 

July  1,  1892,  balance  unexpended 496. 62 

Julyl,  1892,  outstanding  liabilities 45.00 

July  1, 1892,  balance  available 451.62 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 451. 62 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  20, 000. 00 
Submitted  in  compliance  wifch  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BEPOBT  OF  MR.  BEID  WHITFOBD,  ASSISTAIH'  BNGINSEB. 

UNrrKP  States  Engineer  Office, 

Georgetown,  8.  C,  June  SO,  189S, 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Lumber 
River,  North  and  South  Carolina,  for  fiscal  year  ending  June  30,  1892: 

Sna^ging  and  clearing  banks  were  continued,  beginning  at  the  mouth  of  the  river, 
by  United  States  hand  noister  and  hired  labor,  and  ended  March  12,  1892,  the  funds 
having  been  es^austed  at  a  point  49^  miles  above  mouth.  The  foUowing^obstructions 
were  removed,  quite  thoroughly  clearing  banks  and  channel  to  an  approximate  width 
of  40  feet  and  depth  of  3  feet  at  low  water: 

From  the  channel:  Logs,  821;  stumps.  347;  large  snags,  847;  smaU  snags,  66  cords. 
From  the  banks:  Trees  out,  4,386;  brush  cut,  145^  cor£.  Of  the  total  amount  ex- 
pended, five-tenths  were  used  on  banks  and  five-tenths  on  channel.  Each  obstruction 
cost,  approximately,  50  cents. 

Remarke,— -It  is  respectfully  recommended  that  work  be  continued  as  heretofore. 
Much  more  will  be  required  to  place  the  river  in  proper  condition  for  safe  steamboat 
navigation. 

Commerce. — Such  statement  as  could  be  obtained  is  given  below.  It  was  collected 
by  J.  W.  Harllee,  overseer,  who  made  special  trips  up  and  down  the  river  under  or- 
ders A-om  this  office,  visiting  the  principal  shipping  points  and  soliciting  informa- 
tion on  the  subject  from  the  most  prominent  business  men,  among  whom  may  be 
mentioned  R.  R.  Barnes,  J.  M.  Powell,  J.  D.  Rogers,  W.  H.  Butters,  and  J.  C.  Smith. 

It  is  respectfully  requested  that  the  accompanying  letter  from  Mr.  W.  H.  Butters 
be  printed  in  and  form  part  of  this  report. 


1891. 

1892. 

No. 

Tons. 

Yalae. 

No. 

Tons. 

Yalae. 

Timber etlcks.. 

FertiliserB 

8,000 

4,600 
100 
500 

$12,600 
2,000 
25,000 

5,000 

0,000 
200 
600 

$18,000 

4,000 

80.000 

Total 

6.100 

89,000 

0.800 

62,000 
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rhe  eommerce  iias  been  carried  on  by  pole  boats  and  timber  rafts,  as  all  the 
bridges  over  the  river  are  not  yet  supplied  with  draw  openings  to  admit  of  .steam- 
boat navigation,  two  of  them  having  been  so  provided,  namely,  at  Fair  Bluff  and 
Ivy  Blnff,  North  Carolina.  Last  year  the  commerce  on  the  river  amounted  to  5,100 
tons;  this  year  it  amounts  to  6,800  tons,  showing  an  increase  of  1,700  tons.  The 
shipments  to  and  from  Lumberton,  N.  C,  by  railroad  consist  of  about  1,500  barrels 
spirits  turpentine,  7,000  barrels  rosin,  6,000  bales  cotton,  300  barrels  tar,  and  900  car- 
loads of  general  merchandise.  To  and  from  Fair  Blnff,  another  town  on  the  riv<'i-, 
the  shipments  are  about  the  same  by  railroad  as  to  Lumberton.  To  and  from  Nich- 
ols, the  only  other  town  near  the  river,  distant  about  Imile,  the  shipments  are  ai>ont 
2,700  bsiles  cotton,  1,200  barrels  spirits  turpentine,  6,000  barrels  rosin,  and  2,900  tons 
general  merchandise.  The  aggregate'exports  and  imports  by  rail,  according  to  the 
above,  amount  to  19,975  tons,  valued  at  about  $1,205,200,  being  approximately  the 
same  as  last  year. 

The  Messrs.  Butters,  of  Michigan,  have  built  and  put  in  (liberation  at  Hub,  on  the 
river,  one  of  the  largest  saw  and  shingle  mills  in^  the  South.  They  have  two  small 
steamers  in  use  for  towing  logs.  .         ' 

Emplvy^, — ^Mr.  B.  T.  Daggett,  overseer,  deserves  credit  tor  the  efficient  and  eco- 
Bomical mann«r  of  managing  the  field  work.  He  has  been  well  assisted  by  Mr.  J. 
T.  Haywood,  suboverseer. 

Very  respectfully,  your  obedient  servant, 

EeID  WiUTFORl), 

Assistaut  Engineer » 
Capt.  Frederic  V.  Aubot, 

Corps  of  Engineers,  V,  S.  A. 


LETTER  OF  MR.   W.   H.  BUTTERS. 

Hub,  Columbus  County,  N.  C,  March  15, 1S9S, 
Dear  Sir:  In  regard  to  river  improvement  we  would  say  that  we  think  that  this 
river  should  be  improved  so  as  to  be  made  navigable  from  Lumberton  to  tidewater. 
Last  year  we  bought  and  logged  ourselves  about  2,000,000  feet  of  pine  above  this 
place,  which  came  down  Liunoer  River.  We  are  also  now  getting  a  large  quantity 
of  logs  down  this  river,  and  have  had  4,000  or  5,000  logs  since  January  1.  If  the  river 
was  navigable,  so  that  steamers  of  light  draft  could  reach  this  place,  we  think  we 
could  ship  the  greatest  part  of  our  lumber  by  water.  We  estimate  that  we  will  cut 
between  12,000,000  and  15,000,000  feet  of  cypress  and  pine  lumber  this  year.  Of 
course  the  steamers  that  carriea  this  lumber  would  also  nave  our  supplies  to  brin<; 
back,  which  probably  would  amount  to  fully  $100,000  for  *the  year  1892.  This,  of 
course,  would  be  quite  a  little  freight.  We  hope  the  Government  will  make  a  good 
appropriation  this  year,  as,  if  they  only  appropriated  $5,000,  same  as  they  have  done 
the  last  couple  of  years,  it  will  be  some  time  before  steamers  could  reach  ua.  We 
think  that  if  the  river  was  improved  so  as  to  be  navigable,  there  is  no  doubt  but 
that  some  steamship  company  would  put  on  a  regular  Ime.  Please  let  us  know  Avhat 
you  think  the  prospects  are  and  oblige^ 
Yours  truly, 

W.  H.  BUTl'EKS. 

Mr.  Bsn>  Whitfobd. 


M3. 

BMPROVEMENT  OF  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 

BEFERENOE  TO  PAST  REPORTS. 

For  preliminary  exainination  see  page  1111,  Annual  Keport  for  1887. 
For  map  of  river  see  page  1214,  Annual  Eeport  for  1890. 

ORIGINAL  CONDITION. 

Tlie  river  was  much  obstructed  by  snags  and  overhanging  trees,  and 
in  places  was  divided  into  several  branches,  in  neither  of  which  there 
was  a  good  channel,  and  by  ten  bridges  witnout  draws. 

ENO  92 76  ^  J 
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1202       REPOET   OF  THE   CHIEF   OF  ENGTNEEK8,  U.  6.  ARMY. 
PLAN  OF  mPBOYEUENT. 

It  \s  proiK)sed  to  snag  the  river  and  close  unneceBsary  brancbes,  pro- 
yiding  for  steamboat  navigation  up  to  the  month  of  Lumber  Biver  and 
pole-boat  navigation  thence  to  Little  Bock,  at  an  estimated  cost  of 
$50,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  no  miles  and  113  miles 
above  the  mouth,  9,227  obstructions  having  been  removed. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  40  feet  and  depth  of  3  feet  at  low 
water  between  points  31  and  113  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  was  42  cents  each.  For  details  of  work 
done  and  commercial  statistics  reference  is  made  to  the  report  of  my 
assistant  engineer,  Mr.  Beid  Whitford,  who  has  showed  marked  ability 
in  directing  and  controlling  the  working  party  and  maintaining  the 
efficiency  of  the  plant.    * 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year,  and  a  steamer  has  run  somewhat  irregularly  part  of  the 
time. 

With  the  balance  of  $307.12  on  hand  July  1, 1892,  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  7,115  tons. 

This  river  is  tribntry  to  tbe  collection  district  of  Qeorgetown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  coUeoted  in  the  cuendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Of  August  U,  1888 15,000 

Approved  September  19, 1890 6,000 

Total 10,000 

Total  expenditures,  including  June  30, 1892,  99,092.88. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  annual  report  for  Waccamaw  Biver. 

Money  statement 

July  1, 1891,  balance  unexpended $2,861.59 

JuneSO,  1892,  amount  expended  during  fiscal  year 2,554.47 

July  1, 1892,  balance  unexpended 307.12 

Julyl,  1892,  outstanding  liabilities 40.00 

July  1, 1892,  balance  available 207.12 

Amount  appropriated  by  act  approved  July  13, 1892  ...: 5,000.00 

Amount  ayailable  for  fiscal  year  ending  JuneSO,  1893 5,267.12 


i    harbor  acts  of  1866  and  1867. 
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\ 

bbport  of  mjr.  rbid  whitfobd,  assistant  engineer. 

United  States  Engineer  Office, 
^  Georgetown,  S.  C,  June  SO,  189t, 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Little 
Pedee  Biyer,  Sonth  Carolina,  for  fiscal  year  ending  June  80, 1892. 

SnaggiAg  and  clearing  banks  were  continued  by  United  States  hoister  and  hired 
labor.  The  following  obstructions  have  been  removed,  roughly  clearing  banks  and 
channel  to  an  approximate  width  of  40  feet  and  depth  of  3  feet  at  low  water :  From 
the  channel :  Logs,  521 ;  stumps,  185 ;  large  snags,  366 ;  small  snags,  cords,  47i.  From 
the  bamks:  Trees  cut,  1,252;  brush  cut,  91  cords.  Work  was  carried  on  between 
points  112i  miles  and  30^  miles  above  the  mouth  of  the  river.  Of  tbe  total  amount 
expended  eight- tenths  were  used  cAi  the  channel  and  two-tenths  on  the  banks.  Each 
obstruction  cost  approximately  42  cents. 

BemarJ^—The  river  has  been  very  much  improved  by  the  United  States  work,  as 
those  runnine  boats  state.  There  is  still  much  left  to  be  done  before  the  channel  is 
thoroughly  cleared  of  obstructions. 

B&oammendations. — It  is  respectfully  recommended  that  the  same  character  of  work 
be  continued  till  a  thoroughly  cleared  channel  be  completed  from  its  mouth  to  Little 
Rock,  the  head  of  navigation. 

Commeroe. — ^The  following  statement  was  made  up  from  information  given  to  Mr. 
J.  W.  Harllee,toverseer,  who,  acting  under  orders  from  this  office,  visited  the  business 
men  near  the  river,  named  oelow :  J.  T.  Ritter,  L.  Brown,  Ellerbee  &  Ellerbee,  W. 
H.  Breeden,  B.  F.  Davis,  and  J.  W.  Holliday.  The  timber  statement  was  furnished 
bj  J.  W.  Harllee,  overseer,  who  kept  account  of  the  rafts  as  they  passed  down  the 
river. 


1891. 

1892. 

No. 

Tone. 

Value. 

No. 

Tons. 

Yalne. 

Outward  freiffhU, 

Roshi 

^irits  turpentine 

Ton  timber..'. 

Shin^ee 

....barrelfl.. 

do.... 

bales.. 

eUcks.. 

3,920 
408 
310 

2,200 
30,000 

686 

77 

78 

3,300 

15 

$5,880 
8,160 

15,500 

9,240 

240 

6,000 
636 
600 

4,240 
20,000 

1,000 
127 
150 

6,088 
10 

$10,000 

9,540 

21,000 

15,264 

160 

Total 

4,156 
468 

39,020 
13, 740 

6,375 
740 

55,964 

Intoard  freights. 

87,000 

Qnuid  total 

4,6U 

52,760 

7,115 

92,964 

This  shows  an  increase  of  2,501  tons  over  last  year.  The  commerce  has  been  car^ 
Tied  on  by  one  steamer  of  80  tons,  pole  boats,  and  rafts.  One  new  line  of  pole  boats 
has  been  added,  and  the  steamer  has  made  extra  trips. 

Employes. — ^Mr.  J.  W.  Harllee,  overseer;  S.  M.  Stevenson,  engine  driver,  and  J.  P. 
Rnmley,  timekeeper,  have  been  very  faithful  in  the  discharge  of  their  duties, 
very  respectfully,  your  obedient  servant^ 

RfiiD  Whitforp. 
AiHiiant  Engtnder, 
Capt.  Frederic  V.  Abbot, 

Ck}rp9  of  EngineoTB,  U,  8,  A, 


M4. 

IMPROVEMENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 

BEFERENOS  TO  PAST  REPORTS. 

For  preliminary  exaimnation,  see  page  TSS^Annnal  Report  for  1873. 
For  special  description,  see  page  846,  Annnal  Keport  for  1880,  and  page 
723,  Annual  Report  for  1879.  For  map  of  river,  see  page  1180,  Annual 
Report  for  1889. 
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1204      REPORT   OF  THK  CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
ORIGINAL  CONDITION^ 

The  river  was  dangerously  obstnicted  by  snags  and  logs  everywhere. 
Boats  drawing  9  feet  of  water  were  'able  to  reach  Smith  Mills,  62  miles 
above  the  mouth.  Those  drawing  3J  feet  at  low  water  could  get  54 
miles  ftirther  up,  to  Little  Bluff,  or  at  high  water  to  Cheraw,  172  mile^s 
from  the  mouth. 

PLAN  OF  IMPROVEMENT* 

The  project  provides  for  a  thoroughly  ijleared  9-foot  navigation  to 
Smith  Mills,  and  a  3^-foot  navigation  to  Gneraw  at  all  stages  of  water, 
at  an  estimated  cost  of  $117,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  no  miles  and  172  miles 
above  the  mouth,  since  June  30, 1884, 15,996  obstructions  liaviiig  been 
removed.  Before  June  30, 1884,  the  records  are  not  detailed  enough 
to  give  exact  figures. 

WORK  OF  PAST  TEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  points  54  miles  and  172  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  $1.05  each. 

For  details  of  work  done  and  commercial  statistics,  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  Keid  Whitford,  who  has 
shown  marked  abifity  in  directing  and  controlling  the  working  party 
and  maintaining  the  efficiency  of  the  plant.  Parties  operating  Society 
Hill  Bridge  were  notified  to  put  in  proper  fenders  by  September  1, 1892. 
They  have  taken  no  steps  to  do  so. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  during 
the  year.  With  the  balance  of  $3,857.39  on  hand  July  1, 1892,  snag- 
ging will  be  continued,  the  worst  obstructions  being  removed  first. 
During  the  year  the  freight  passing  over  this  stream  has  aggregated 
92,471  tons. 

lliis  river  is  tributary  to  the  collection  district  of  Qeor^etown,  S.  C.  Georgetown 
is  its  port  of  entry.    Ajtnonnt  of  duties  collected  in  the  ciQendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  June  14,  1880 $7,000 

Approved  March  3, 1881 6,000 

Passed  August  2,1882 6,000 

Approved  July  5, 1884 8,000 

Approved  August  5, 1886 20,000 

Of  August  11, 1888 20,000 

Approved  September  19, 1890 12,500 

Total 79,500 

Total  expenditores,  including  June  30, 1892,  $75,642.61. 
For  table  of  commercial  statistics  famished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  Annual  Beport  for  Waccamaw  Kiver. 
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Money  statement 

July  1, 1891.  balanoe  unexpended •. $9,460.98 

June  30, 1892,  amount  expended  during  iiscal  year 6, 603. 59 

July  1, 1892,  balance  unexpended 3,857.39 

July  1, 1892,  outstanding  liabilities 610.32 

July  1, 1892,  balance  available 3,247.07 

Amount  appropriated  by  act  approved  July  13, 1892 10,.000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 13,247.07 

{Amount  ^estimated)  required  for  completion  of  existing  project 27, 500. 00 

Amount  tnat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1894  27, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. ' 


REPORT  OF  MK.  RBID  WHITFORD,  ASSI8TAKT  BNOINBBB. 


United  States  Enginber  Offiob, 

Gem-getovm,  8.  C,»  June  SO,  189£. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Qreat 
Pee  Dee  River,  South  Carolina,  for  fiscal  year  ending  June  30, 1892 : 

Snagging  and  clearing  banks  continued  by  United  States  steam  bolster  and  hired 
labor.  The  following  obstructions  have  been  removed,  rouffhly  clearing  banks  and 
channel  to  an  approximate  width  of  80  feet  and  depth  of  3  &et  at  low  water.  From 
the  channel:  Xiogs,  988;  stumps,  185;  large  snaffs,  475;  small  snags,  10  cords.  From 
the  banks:  Trees  cut,  1,680;  brush  cut,  51  cords.  Work  has  been  carried  on  be- 
tween points  54  miles  and  172  miles  above  the  mouth  of  river.  Of  the  total  amount 
expended  six-tenths  were  used  on  the  channel  and  four-tenths  were  used  on  iihe 
banks.    Each  obstruction  cost,  approximately,  $1.05;  cost  increased  by  high  water. 

The  progress  of  the  work  was  greatly  delayed  by  unusually  high  freshets  during 
the  year. 

Remarki, — The  improvement  of  the  river  by  the  United  States  work  has  been  de- 
cided, as  captains  of  river  steamers  and  others  in  a  position  to  know,  freely  state. 

MeiinMMndatioM, — ^It  is  respectfully  recommended  that  the  same  character  of  work 
be  carried  on  till  a  thoroughly  cleared  channel  be  completed  ftom  the  mouth  of  the 
'  river  to  Cheraw. 

Commerce.— The  following  statement  was  obtained  by  Mr.  J.  C.  Tamplet,  time- 
keeper, who,  acting  under  orders  from  this  office,  visited  all  the  principal  shipping 
and  receiving  places  on  the  river,  and  from  them  collected  the  figures  given.  AAong 
the  business  men  who  gave  this  information  may  be  mention^  £.  P.  Smith,  L.  ¥. 
Davis,^iV.  L.  Buck  Sc  Co.,  and  B.  A.  Munnerlyn,  agent  South  Carolina  steamboats. 


1891. 


Noinber. 


Tons.       Value. 


1892. 


ITumbcr.     Toiu.      ValtM. 


Outward/reighU. 

Cotton bales.. 

Clean  rice barrela.. 

Booghrioe bushels.. 

Roa& barrels.. 

Spirits  tonentine do — 

Cypresa  sbingles 

Lumber,  cypress feet.. 

Cypresa  logs do — 

Wood cords.. 

Hides,  wool,  staves,  etc 

Timber sticks.. 

Cross  tiee .-. 


6,926 

16,342 

83,000 

35,800 

4,014 

6,705,987 

3,000,000 

22,547 

225 


1,488 

2,656 

1,827 

6,265 

652 

3,353 

6,250 

83,821 

225 

250 


$296,300 
265,558 
103,750 
60,120 
80.280 
63,640 
45,000 
81,169 
563 
7,500 


5,780 
16,560 
88,000 
30,000 
5,436 
6,970,000 
3,100,000 


1,445 
2,898 
1,524 
6,000 
1,087 
3,486 
6,166 


2,000 

352 

61,640 

18,000 


2,000 


61,968 
144 


$202,300 
28I).J50 
101,^00 
60,^ 
81,540 
55,760 
46,500 


4,000 

17,600 

216,888 

5,400 


Total 

Inward  freigJU*. 
General  merchandise 


56,782 
6,562 


963,880 
883,450 


Gfand  total. 


62,344 


1,867,830 


86,060 


6,402 


1,080,938 


820,100 


98,471 


1,401,088 
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This  shows  an  increase  of  approximately  30,127  tons  over  that  given  in  1891.   Com- 
merce has  been  carried  on  by  seagoing  schooners  of  250  to  300  tons^  and  tugboats  to 
Port  Harrelson  and  Smith  Mills,  and  the  steamers  Sa/ntee,  Merchant,  John  M.  Cole,  to 
Cheraw,  the  head  of  navigation. 
There  has  been  one  new  steamboat  line  of  transportation  established. 
Employ^.— Mt.  Homer  Jacobs,  overseer;  Mr.  John  R.  Smith,  engine-driver;  and 
Mr.  J.  C.  Tamplet,  timekeeper,  deserve  credit  for  faithful  and  efficient  services. 
Very  respectfully,  your  obedient  Bervant, 

Beid  Whitpord, 
AiHttant  Engineer. 
Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers,  U,  S,  A, 


M  5. 

DiPROVEMENT  OF  CLARK  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  1109  Annual  Beport  for  1887. 
For  map  of  river,  see  page  1204  Annual  Beport  for  1890. 

ORIGINAL  CONDITION. 

This  creek  is  really  the  southern  mouth  of  Lynch  Eiver.  Its  upper 
end  was  entirely  choked  by  a  tangled  mass  of  driftwood  and  fallen 
trees.    The  lower  part  was  fairly  clear  of  obstructions. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  closing  the  northern  mouth  of  Lynch  Eiver 
and  thoroughly  snagging  Olark  Greek,  at  an  estimated  cost  of  $7,500. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  first  3  miles  from  the  mouth  was  quite  thoroughly  cleared  of  ob- 
structions for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water.  The 
remaining  tliree-fourths  of  a  mile  was  roughly  worked  over.  The  last 
590  feet  next  to  Lynch  Eiver  being  solidly  packed  with  logs  for  the 
entire  width  of  the  stream,  a  passage  25  feet  wide  was  all  that  could  be 
provided  with  the  money  on  hand,  and  this  was  so  shoal  that  it  could 
only  be  used  during  freshets.  One  thousand  and  seventy-four  obstruc- 
tions, consisting  of  logs,  sflags,  etc.,  were  taken  from  the  channel,  and 
230  overhanging  trees,  etc.,  were  cut  from  the  banks.  A  survey  of  the 
creek  was  made. 

WORK  OF  THE  PAST  YEAR. 

The  creek  was  roughly  cleared  by  plant  owned  and  operated  by  the 
United  States,  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water, 
between  points  no  miles  and  7  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  was  42  cents  each.  For  details  of  work 
done  and  commercial  statistics  reference  is  made  to  the  report  of  my 
assistant  engineer,  Mr.  Eeid  Whitford,  who  has  showed  marked  ability 
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in  directiDg  and  controlling  the  working  party,  and  maintaining  the 
efficiency  of  the  plant. 

BEMABKS. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year. 

With  the  balance  of  $0.00  on  hand  July  1, 1892,  nothing  can  be  done. 
During  the  year  the  freight  passing  over  this  stream  has  aggregated 
6,586  tons. 

This  oreek  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georc^e- 
town  is  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  of  iSl, 
$11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  CongTe 

Of  August  11,  1888 $2,600 

Approved  September  19, 1890 f,500 

Total ,..    5,000 

Total  expenditures,  including  June  30, 1892,  $5,000. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  Annual  Report  f6r  Waccamaw  Eiver. 

Money  statement 

Julyl.  1891,  balance  unexpended $2,261.08 

June  30, 1892,  amount  expended  during  fiscal  year 2,261.68 

Amount  appropriated  by  act  approved  July  13, 1892 ^ 1 .      2, 600. 00 


BEPOBT  OF  MB.  RBID  WHTTVORD,  ASSISTANT  XNGIKBEB. 

United  States  Engineer  Office, 

GeorgeUncn,  S,  C,  June  SO,  1892. 

Captain:  I  have  the  honor  to  make  the  following  report  relative  to  Clark  Creek, 
South  Carolina,  for  fiscal  year  ending  June  30,  1892. 

Operations  began  November  1,  1891,  and  continued  tiU  February  29,  1892.  Funds 
having  been  exhausted,  work  ceased  which  had  been  done  by  United  States  steam 
bolster  and  hired  labor.  A  channel  40  feet  wide  and  3  feet  deep  at  ordinarv  low 
water  was  completed  over  the  entire  6^  miles  of  the  creek  from  Great  PecLee  to 
Lynch  River.    The  following  obstructions  were  removed : 

From  the  channel:  Logs,  2,778;  stumps,  100:  large  snaes,  1.468;  small  snags,  394 
cords.  From  the  banks:  653  trees  cut;  43  ooras  brush  ouC  Each  obstruction  cost 
approximately  42  cents.  Of  the  amount  expended  nine-tenths  were  used  on  the 
channel  and  one-tenth  on  banks. 

Remarlcs, — ^The  creek  when  once  fairly  opened  will  be  of  finreat  convenience  to  the 
people  living  on  Lynch  River,  of  which  Clark  Creek  is  tne  best  outlet  into  the 
Great  Pedee  River.  There  is  much  valuable  timber  and  fertile,  well-cultivated 
land  along  Clark  Creek  and  Lynch  River.  Immediately  after  the  above  channel 
was  opened  it  began  to  be  used  and  the  commerce  given  below  was  at  once  devel- 
oped. 

J^Mommendaiiont.— It  is  respectfully  recommended  that  the  work  of  snaffging  and 
clearing  banks  be  continued  till  an  unobstructed  channel- way  be  provided.  In  ad- 
dition to  this  a  timber  dam  be  built  across  Lynch  River  to  keep  out  the  drift 
which  enters  that  river  from  the  Great  Pedee  durmg  freshets. 
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Commcrc«.— The  following  statement  was  collected  by  E.  G.  Dnsenbury,  overseer, 
who  visited  the  basinesa  men  in  person,  among  whom  may  be  mentioned  J.  G.  £addy 
&  Co.  and  W.  L.  Buck  &  Co. : 


• 

Ho. 

Tons. 

Valm. 

Xtosin  .  .        ..... 

OuticardffeighU. 

barrels.. 

5,000 
4.447 

1,000 
5,336 

$10,000 

Timber    

sticks.. 

16.009 

Inward  fretghU. 

Fertilizers      

6,836 
250 

26,009 
2,000 

Total 

6.586 

28.009 

The  commerce  last  year  was  nothing.  This  year,  beoanse  of  the  improvement  of 
the  creek,  an  increase  of  6^586  tons  are  shown.  It  was  carried  on  by  pole  boats  and 
rafts. 

Employ6s. — There  is  no  bettor  place  than  this  to  say  that  Mr.  William  Alden  James, 
elerlt,  deserves  special  mention  for  his  most  efficient  and  valnable  assistance  in  the 
efforts  made  to  carry  out  your  orders  concerning  all  works  in  local  charge  of  this 
oftice,  and  R.  G.  Dusenbury,  overseer,  did  excellent  work  in  removing  the  obstmc- 
tions  froin  the  creek. 

Very  respectfully,  your  obedient  servant, 

Ebid  Whitpord, 
AB9istani  JEngin&er, 

Capt.  Frederic  V.  Abbot, 

Corps  of  UngineerB,  if,  S.  A, 


M6. 

IMPROVEMENT  OF  MINGO  CREEK,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1106,  Annual  Eeport  for  1887. 
For  map  of  river  see  page  1202,  Annual  Beport  for  1890. 

ORIGINAL,  CONDITION. 

The  creek  was  much  obstructed  by  snags  and  overhanging  trees,  and 
was  crossed  by  one  bridge  without  a  draw. 

PLAN  OF  IMPBOVEMBNT. 

The  project  provides  for  improving  the  creek  for  steamboats  from  its 
mouth  to  WilliaD)s  Landing,  and  for  pole  boats  at  high  water  up  to 
the  head  of  navigation,  by  snagging  and  clearing  the  banks,  at  an  esti- 
mated cost  of  $17,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  creek  was  snagged  between  i)oint8  13  miles  and  no  miles  above 
tlie  mouth,  7,967  obstructions  having  been  removed.  The  parties  oper- 
ating the  Mingo  Bridge  had  put  in  a  draw  span. 
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WOBK  OF  PAST  YEAB. 

The  creek  was  quite  thorouglily  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  40  ieet  and  depth  of  4  feet  at  low 
water,  between  x)oints  no  miles  and  15  miles  above  the  month.  The 
average  cost  of  removing  obstructions  was  $0.31  each.  For  details  of 
work  done  and  commercial  statistics  reference  is  made  to  the  report  of 
my  assistant  engineer,  Mr.  Beid  Whitford,  who  has  shown  marked 
ability  in  directing  and*controlling  the  working  party,  and  maintain- 
ing the  efficiency  of  the  plant. 

One  new  transportation  line  has  been  established  on  this  creek  dur- 
ing the  year. 

With  the  balance  of  $515.13  on  hand  July  1, 1892,  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  55,280  tons. 

This  creek  is  tributary  to  the  coUection  district  of  Oeorgetown,  JB.  C  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  cfuendar  year  of  1891^  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made:^ 

By  act  of— 

Congress  of  August  11, 1888 $5,000 

Congress  approved  September  19, 1890 5,000 

Total.. 10,000 

Total  expenditures,  including  June  30, 1892,  $9,484.87. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, 8.  0.,  see  this  year's  annual  report  for  Waccamaw  Biver. 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $3,077.67 

June 30, 18SK2,  amount  expended  during  fiscal  year 2,562.54 

July  1, 1892,  balance  unexpended *..         515.13 

July  1,1892,  outstanding  liabilities 69.00 

July  1, 1892,  balance  available 446.13 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 3, 446. 13 

(Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  i,  000. 00 
Submitted  in  compliance  with  requirements  of  seotiona  2  of  river  and 
harbor  acts  of  1866  and  1867. 


'       BBPOBT  OF  MR.  REIP  WHITFORD,  ASSISTANT  EKOINEKB. 

UiOTED  States  Engineer  Opctctb, 

Georgetown,  S.  C,  June  SO,  189$. 
Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Mingo 
Creek,  South  Carolina,  for  fiscal  year  ending  June  30,  1892 : 

Snagging  and  clearing  banks  were  continued  by  United  States  hand  hoister  and 
hired  Tabor,  and  was  suspended  November  30,  1891,  because  of  the  exhaustion  of 
funds.    The  following  obstructions  have  been  removed,  quite  thoroughly  clearing 
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the  banks  and  channel  to  an  approximate  width  of  40  feet  and  depth  of  4  feet  at  low 
water.  From  the  channel:  Logs,  248;  stumps,  87;  lar^e  snags,  o7;  small  snags,  10 
cords.  From  the  banks:  Trees  cut,  2,632 j  brush  cut, 2^78  oorob.  The  work  was  car- 
ried on  between  points  no  miles  ai^d  15  miles  above  the  month  of  the  creek.  Of  the 
total  amount  expended  four-tenths  were  used  on  the  channel  and  six-tenths  on  the 
banks.    Each  obstruction  cost,  approximately,  31  cents. 

BemarJcB, — The  improvement  maae  in  the  navigation  of  the  creek  has  been  very 
great,  and  those  in  a  position  to  know  so  ftoely  state. 

Bedtmmendations. — It  is  respectfully  recommended  that  the  same  character  of  work 
be  carried  on  till  a  thoroughly  cleared  channel  be  completed. 

CofMneroe. — The  accompanying  letter  and  statement  £rom  Messrs.  F.  Rhem  &.  Sons 
on  this  subject  explain  themselves.  The  above-mentioned  firm  controls  a  large  por- 
tion of  the  conmierce  on  the  creek,  and  are  in  a  position  to  know  about  the  value 
of  the  exports  and  imports.  The  commerce  has  been  carried  on  by  two  steamers 
of  100  and  20  tons  and  a  number  of  pole  boats,  rafbs,  etc.  Total  freights  carried 
have  increased  by  about  12,405  tons  over  last  year.  There  has  been  one  new  line  of 
transportation  established. 

Employ^.— M.T.  F.  A.  Haddock^  overseer,  and  Mr.  J.  D.  Sturgeon,  timekeeper,  have 
shown  tneir  usual  zeal  and  efficiency  in  the  discharge  of  their  duties. 

COMBfXRdAL  STATISTICS. 


Rhems,  8.  C,  January  1, : 
Sir:  We  give  below  a  statement  of  Mingo  River,  South  Carolina,  from  May  1, 
1891,  to  January  1,  1892,  showing  the  exports  and  imports.  You  will  observe  tibat 
this  report  is  only  for  eiffht  months  while  last  it  was  for  twelve  months,  still  the 
recent  improvement  has  steadily  increased  the  exports  and  imports.  There  has  been 
remarkable  improvement  made  on  the  lower  part  of  the  river  and  some  improvement 
above  Mingo  Bridge,  which  improvement  we  feel  satisfied  would  still  further  the  in- 
terest of  commerce  and  enhance  propertv  along  the  banks  of  said  river.  We  have 
watched  the  work  of  Mr.  F.  A.  Haddock  and  his  assistant,  and  must  compliment 
them  on  their  good  work  and  judgment  since  May,  1891. 
Yours,  very  respectfully, 

F.  Rhsm  (&  Soxs. 
Mr.  Reii>  Whitford, 

U,  S.  A99i8tant  Engineer. 


1801. 

1892. 

- 

No. 

Tons. 

Value. 

No. 

Tons. 

Value. 

Exporti, 

Spirits  tarpentiiie 

Grade  turpentine 

Wood 

Stages 

...barrels.. 

do.... 

do.... 

cords.. 

11,000 
08,000 
6,000 
6,000 
350,000 
60,000 
4,600 

eoo.000 

2,750 

11,550 

1,000 

6,000 

700 

50 

1,125 

300 

iOO 

12,000 

$220,000 

145,000 

25,000 

15,000 

1.400 

5,000 

202,500 

5,000 

20,000 

60,000 

12,000 

70,000 

6,01)0 

10,000 

760,000 

50,000 

7,000 

200,000 

8.000 

14,000 

1,000 

10,000 

1,750 

50 

1,760 

80 

450 

16,000 

$192,000 

175.000 

20,000 

80,000 

8  500 

Soon  Doles ..-  - 

6.000 

245,000 

1,400 

Cotton 

8hiFigl«» . . , . 

balefl.. 

Other  nrodacc*.  incladinff  wool 

25,000 
75,000 

XiQmbef  1  oro»«f-tlc<»,  etc ,,.-,-,. 

85,876 
7,000 

696,900 
850.000 

47,030 
8,260 

772.900 
412,600 

Import*. 
Qfinvnl  merohAndise  ............ 

Total 

42,876 

1,048,900 

65,280 

1,186.400 

Excess  of  exports,  1890,  $348,900:  1891,  $3(>0,400. 
Very  respectfully,  your  obedient  servantj 


Capt.  Frbdsrig  V.  Abbot, 

Carpi  of  Engineen,  U,  S»  A. 


Eeid  WnrrFORD, 
AM9i8tani  Engineer. 
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M  7. 

JMPROVEMENT  OP  SANTEE  RIVER,  SOUTH  CAROLINA. 

REPERBNOB  TO  PAST  REPORTS. 

For  description  of  river  see  page  916^  Annual  Beport  for  1880.  For 
new  project  see  page  1184,  AnnnieJ  Beport  for  1889.  For  map  of  river 
see  page  1186,  Annusd  Beport  for  1889. 

ORIGINAL  CONDITION. 

This  river  was  considerably  obstructed  at  all  stages  of  water  by 
sunken  logs  and  snags.  Its  bar  entrance  was  narrow,  crooked,  and 
shifting,  with  only  about  4  feet  of  water  at  low  tide.  Four  steamers 
and  a  few  small  vessels  were  then  running  upon  portions  of  the  river. 

PLAN  OF  IMPROVEMENT. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
through  Mosquito  Greek  to  Winyaw  Bay,  by  deepening  and  straighten- 
ing this  creek  to  50  feet  width  and  7  feet  depth ;  to  secure  7-foot  naviga- 
tion in  the  river  from  its  mouth  120  miles  to  Wright  Bluff,  and  thence 
5^foot  navigation  23  miles  farther,  to  the  head  in  the  Oongaree  and 
Wateree  rivers. 

The  revised  project  of  1889  provides  for  leaving  the  Mosquito  Greek 
Ganal,'which  has  been  completed  30  feet  wide  and  3  feet  deep^  for  a 
timber  route :  cutting  a  new  canal  between  Estherville  and  Minim  Greek 
large  enough  for  river  steamers,  and  snagging  the  entire  river,  at  an 
estimated  cost  of  $350,000. 

WORK  PRIOR  TO  JTTNB  30,  1891. 

A  passage  30  feet  wide  and  3  feet  deep  at  high  water  through  Mos- 
quito Greek  to  Winyaw  Bay  had  been  made;  the  excavation  amounted 
to  206,515  cubic  yards. 

The  river  had  been  snagged  between  points  41  miles  and  42  miles 
above^the  mouth,  285  obstructions  having  been  removed. 

Dredging  on  the  new  cut  between  Estherville  and  Minim  Greek  had 
begun. 

Work  on  the  flood  gate  in  the  old  Mosquito  Greek  Ganal  had  been 
nearly  completed. 

WORE  OF  PAST  YEAR. 

Dredging  on  the  new  cut  between  Estherville  and  Minim  Greek  under 
contract  with  Mr.  Louis  S.  Ehrich.  of  Georgetown,  S.  G.,  continued. 

After  many  delays  his  contract  was  annulled  on  May  1,  1892.  A 
dredge  was  rented  by  the  United  States,  and  dredging  was  continued 
by  hired  labor. 

Work  on  the  flood  gate  in  the  old  Mosquito  Greek  Ganal  was  com- 
pleted. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has 
shown  marked  ability  and  zeal  in  conducting  the  work* 
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BEMABSB. 

One  new  transportation  line  has  been  established  on  this  river  dtuing 
the  year. 

With  the  balance  of  $16,409.49  on  hand  July  1, 1892,  dredging  will  be 
continued  upon,  the  Estherville-Minim  Creek  route,  and  some  further 
snagging  may  be  done  on  the  river  proper,  if  it  shall  seem  to  be  re- 
quired by  the  best  interests  of  navigation. 

During  the  year  the  freight  passing  over  this  stream  has  aggregrated 
110,523  tons. 

This  river  Ib  tributary  to  the  coUection  district  of  Gtoorffetown,  S.  C.  Georgeto^wn 
ifi  its  port  of  entry.    Amount  of  duties  collected  in  the  cuendar  year  of  1S91,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made : 

By  act  of  Congress— 

'  Approved  March  3, 1881 $22,000 

Passed  August  3, 1882 20,000 

Approved  July  15, 1884 15,000 

Approved  August  5, 1886 18,750 

Of  August  11, 1888 24,000 

Approved  September  19, 1890 30,000 

Total T 129,760 

Total  expenditures,  including  June  30, 1892,  $113,340.51. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  annual  report  for  Waccamaw  Biver. 

Money  BtatemewL 

July  1, 1891,  balance  unexpended $26,890.88 

June  30, 1892,  amount  expended  during  fiscal  year 10,481.39 

July  1,  1892,  balance  unexpended 16^409.49 

July  1, 1892,  outstanding  liabilities 1,115.02 

July  1, 1892,  balance  available 15,294.47 

Amount  appropriated  by  act  approved  July  13, 1892 30,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 45, 294. 47 

(Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  200^000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


r1eport  of  mr.  rbid  whitford,  assistant  bnoinser. 

Unitbd  Statxs  Enqinbeb  Officb, 

QtoraeUnon,  S.  C,  June  SO,  1892. 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Santee 
River,  South  Carolina,  for  fiscal  year  ending  June  ^,  1092: 

No  snagging  has  been  done  on  tiie  river.  Dredging  was  continued  by  Mr.  Louis 
S.  Ehrlch,  under  his  contract  in  dreds^ing  the  Estherville-Minim  Creek  Canal. 
Up  to  the  Ist  day  of  May  he  had  removed  a  total  of  12,776  cubic  yards,  at  which  date 
the  time  of  his  contract  having  expired,  and  failing  to  get  it  renewed,  it  was  an- 
nulled, after  which  his  plant  was  rented  by  the  United  States,  who  proceeded  to 
do  the  work  by  hired  labor.  By  this  method  there  has  been  removed  1,169  cubic 
yards.  Mr.  Wm.  C.  Johnstone  finished  the  restoration  of  his  rice-field  drainage  so 
far  as  demanded  from  the  present  appropriation.    This  embraced  a  total  of  1^10 
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linear  feet — 3.700  feet  haying  been  finished  last  year.*  Those  amounts  complete  the 
amonnt  (5,510  feet)  onder  Mr.  Johnstone's  agreement.  Mr.  Henry  E.  Eaddy  com- 
pleted the  Mosquito  Creek  floodgate  in  a  very  satisfactory  manner. 

SecofnmendationB, — It  is  respecthiUy  recommended  that  no  more  snagging  be  done 
on  the  Santee  with  the  present  appropriation  unless  specially  recjuested  by  the  steam- 
boat managers,  that  the  work  be  carried  on  as  rapidly  as  possible  on  the  new  canal 
line;  that  the  old  route  at  Mosouito  Creek  be  put  in  somewhat  better  condition  than 
it  is  now,  and  so  maintained  till  at  least  the  new  route  is  ready  for  use  by  the  pub- 
lic. This  will  probably  require  the  expenditure  of  about  $5,000  out  of  each  appro- 
priation. 

Commerce. — The  accompanying  statement  of  commerce  is  famished  by  Mr.  L.  S. 
Ehrich,  president  of  the  Georgetown  Board  of  Trade.  Mr.  Ehrich  says  he  takes 
greAt  care  to  have  it  as  correct  as  it  is  possible  to  get  it.  He  has  given  the  statis- 
tics for  this  river  his  personal  attention  for  several  years  past,  and  he  is  in  a  position, 
being  engaged  in  large  cross-tie  and  lumber  business  on  the  Santee  River,  to  know 
more  about  the  commerce  than  anyone  in  this  place.  The  total i  freights  carried 
show  an  increase  of  about  10,268  tons.  There  has  been  one  new  line  of  transporta- 
tion established,  a  steamer  running  from  Georgetown,  through  Mosquito  Creek 
Canal,  to  landings  on  the  Santee  River.  The  otSier  steamers  have  run  with  their 
usual  regularity.  Larse  quantities  of  valuable  cypress  timber  have  come  through 
the  United  States  canal  at  Mosquito  Creek. 

Employ^, — I  am  much  indebted  to  Mr.  H.  F.  Price,  surveyor  and  inspector,  for  his 
usual  most  excellent,  efficient,  and  faithful  work. 

LETTER  FROM  MR.  L.  8.  EHRICH,  CHAIRMAN  GEORGETOWN  BOARD  OF  TRADE. 

Palmetto  Cypress  Company,  May  g6, 1892. 
Dear  Sir  :  I  beg  to  submit  herewith  a  report  of  statistics  as  to  Santee  River,  in 
accordance  with  your  request.  *  I  have  given  this  matter  some  time  and  am  certain 
this  estimate  of  the  commerce  of  the  river  is  as  near  correct  as  it  is  practicable  to  get 
same.  The  principal  change  in  outward  |>roducts  is  in  the  item  of  timber,  which  is 
still  in  its  infancy,  as  far  as  quantity  shipped  is  concerned,  and  will  increase  each 
year  the  more  rapid  when  the  United  States  Government  shall  have  completed  the 

S resent  prelect  of  a  canal  connecting  Winy  ah  Bay  with  Santee  River,  via  Minim 
reek  Canal.  The  increased  value  of  the  swamp  limds  along  the  Santee  River  since 
the  completion  of  the  first  Government  improvement,  namely,  the  cutting  of  Mos- 
quito Creek  Canal,  is  tenfold  more  than  the  amount  expended  by  the  Government, 
and  has  had  the  effect  of  bringing  capital  to  this  State  for  the  purpose  of  manufac- 
turing the  products  of  the^se  swamp  lands,  and  will,  as  soon  as  the  work  now  going 
on  at  our  bar  shall  have  given  us  deeper  water,  make  Georgetown  one  of  the  (if  not 
the)  largest  shipping  ports,  so  far  as  lumber  gdes,  on  the  Atlantic  coast. .  The  Western 
firm  which  I  alluded  to  in  my  last  letter  have  since  erected  their  plant  and  are  now 
at  work  and  calculate  to  ship  at  least  30.000,000  feet  per  year.  Other  firms  are  now 
prospecting  and  will  locate  either  in  Georgetown  or  at  some  point  on  the  Santee 
River. 

The  other  items  of  commerce  on  the  river  are  subject  to  great  extent  on  the  sea- 
sons, the  past  one  having  been  favorable.    The  steamers  plying  the  river  have  done  a 
large  business  and  the  number  will  be  increased  this  year. 
Very  respectfhUy, 

L.  S.  Ehrich. 
FreMeni  Georgetown  Board  of  Trade, 

Bbid  Whitford,  £i 
U.  8.  Aeeieta/ni 
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Outtoard. 

Cotton bales. 

RoBin barrels 

Spirits do.,.. 

limber pieces. . 

Shinele* 

Lumber feot.. 

RallnMdties 

"W  ool iwnnds . . 

Hides do.... 

Seed  oats busbels.. 

Bice do.... 

Staves 

Wood oords.. 

Gameandfish 


Inward. 


Fertilisers 

Groceries,  provisloos,  etc 

Dry  goods 

Boots,  shoes,  etc 

Hardware,  implements;  machinery. 


Total. 


No. 


20,000 

140,000 

25,000 

12,000 

3,000,000 

2,000,000 

23,000 

50,000 

15,000 

7,000 

100,000 

500,000 

10,000 


1891. 


Tons. 


S,000 

34,500 

4,687 

18,000 

1,500 

8.888 

1,810 

25 

8 

210 

2,200 

500 

10.000 

15 


71,588 


*7,500 
•11,  M7 
•4000 
*4,000 
*1,600 


100,255 


Value. 


1850,000 

175,000 

850,000 

80,000 

15,000 

20,000 

6,  MO 

16,000 

1,500 

4,200 

150,000 

2,500 

-     12,000 

1,500 


1.663,600 


225,000 
360,000 
225,000 
200,000 
80,000 


2,743,600 


1802. 


No. 


22,000 

150,000 

26.000 

21,000 

8^600,000 

2,000,000 

85,000 

60,000 

20,000 

8,000 

140,000 

400,000 

12,000 


Tons. 


6,600 

80,000 

6,100 

26,200 

1,760 

2,000 

2,800 

25 

10 

184 

8,220 

1,000 

12,000 

84 


88.828 


4,000 
6,600 
4,600 
4,000 
2,000 


110,523 


Talue. 


$800,000 

185,000 

865,000 

90,000 

17,500 

20,000 

10,500 

12,500 

1,600 

4,800 

175,000 

2,200 

15,000 

1,700 


1,090,800 


290,000 
830,000 
225,000 
20O,ti0O 
100,000 


2,776,800 


*  Value  of  these  tons  is  necessarily  estimated. 
Very  respectfnUy,  your  obedient  aeirant,        ^ 


Oapt.  Frbdrrio  y.  Abbot, 

Corps  of  EngineerB^  U.  S.  A» 


Bbid  Whitford. 
A§9i$tant  Engineer, 


M  8. 

IMPROVEMENT  OP  WATEJEtEE  RIVER,  SOUTH  CAROLINA. 
BEFERENOB  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  914,  Annusd  Report  for  1880. 
For  map  of  rivers  see  page  1190,  Annu^  Eeport  for  1889. 

ORIGINAL  CONDITION. 

In  1882  this  stream  had  a  low-water  depth  of  from  3  to  4  feet  from  its 
mouth,  68  miles,  to  Oamden.  The  lower  14  miles  was  completely 
blocked  at  all  stages  of  water  by  logs,  snags,  etc.,  and  at  moderate 
stages  by  the  bridges  of  the  South  Carolina  and  the  Wilmington,  Co- 
lumbia, and  Augusta  Bailroads,  then  without  draw  spans;  thence. to 
Camden,  navigation  was  possible,  but  dangerous,  except  during  high 
water.    Its  commerce  was  practically  nothmg. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  safe  and  unobstructed  4-foot  navigation  for 
steamers  from  Oamden  to  the  mouth  at  an  estimated  cost  of  $60,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  68  miles  and  no  miles 
above  the  mouth,  sine«  18^  11,299  obstructions  having  been  removed. 
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Previous  to  June  30^  1884,  the  records  are  not  sufficiently  detailed  to 
give  exact  figures,  bat  a  very  considerable  amount  of  work  had  been 
done  on  the  river.    The  railroad  bridges  had  been  provided  with  draws. 

WORK  OP  PAST  TEAR. 

The  Hver  was  quite  thoroughly  cleared,  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  points  no  miles  and  67  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  87  cents  each.  For  details 
of  work  done  and  commercial  statistics,  reference  is  made  to  the  ap- 
pended report  of  my  assistant  engineer,  Mr.  Beid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  parties 
and  maintaining  the  efficiency  of  the  plant. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  the  river  dur- 
ing the  year.  The  appropriation  of  September  19, 1890,  completes  the 
amount  that  this  improvement  was  estimated  to  cost.  By  the  expendi- 
ture of  this  sum  the  entire  portion  of  the  river  covered  bjr  the  project 
Bias  been  put  into  good  condition'  for  steamboat  navigation.  For  its  - 
maintenance  the  snag  boat  owned  by  the  river  should  be  kept  at  work 
continuously.  The  stream  is  well  worth  this  expense,  which  would 
amount  to  about  $6,500  a  year.  If  appropriations  are  made  every  two 
years,  $13,000  Could  be  advantageously  spent  in  that  period. 

With  the  balance  of  $6,822.77  on  hand  July  1, 1892.  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
2,244  tons. 

This  river  is  tributary  to  the  ooUeotion  distriot  of  Qeorffetown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  cuendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress : 

Approved  March  3, 1881 $8,000 

Passed  August  2. 1882 15,000 

Approved  July  6, 1884 ^ 6,000 

Approved  August  5, 1886 7,500 

Of  August  11, 1888 12,000 

Approved  September  19, 1890 12,500 

Total 60,000 

Total  expenditures,  including  June  30, 1892,  $53,177.23. 
For  table  of  commercial  statistics  famished  by  the  collector  of  George- 
town, S.  0.,  see.thid  year's  Annual  Eeport  for  Waccamaw  Eiver. 

Money  statement. 

Jolyl.  1891,  balanoe  unexpended $13,640.89 

June  90, 1892,  amount  expended  during  fiscal  year 6,817.62 

July  1, 1892,  balance  unexpended 6,822.77 

July  1, 1892,  outstanding  liabilities 462.64 

Julyli  1892,  balance  available 6,860.13 

Amount  appropriated  by  act  approved  July  13, 1892 2,500.00 

Amount  avaflable  for  fiscal  year  ending  June  30,  1893 8, 860. 13 

(  AmouQt  that  c4n  beprofitably  expended  in  fiscal  year  ending  June  30,1894      6, 500. 00 
<  Submitted  in  compuance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 
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bkpobt  of  mb.  reid  whitford,  assistant  engineer, 

United  States  Engineer  Ofticb, 

Georgetoum,  8,  C,  June  SO,  1892, 

Captain:  I  have' the  honor  to  make  the  following  report  of  operations  on  Wateree 
River,  South  Carolina.,  for  fiscal  year  ending  June  30, 1892. 

Snagging  and  clearing  banks  were  continued  by  United  States  steam  bolster  and 
hired  labor.  The  following  obstructions  have  been  removed,  roughly  clearing  the 
banks  and  channel  to  an  approximate  width  of  80  feet  and  depth  of  4  feet  at  low 
water: 

From  the  channel:  Logs,  571;  stumps,  238;*  large  snags,  931;  small  snags,  40  cords. 
From  the  b^nks:  Trees  cut,  1,806;  brush  cut  29  cords.  Work  has  been  carried  on 
between  points  no  miles  and  67  miles  above  the  mouth  of  the  river.  Of  the  total 
amount  expended  six-tenths  were  used  on  the  channel  and  four-tenths  on  the  banks. 
Each  obstruction  cost  approximately  87  cents. 

Remarki, — ^The  progress  of  work  was  greatly  delayed  by  continuous  high  freshets 
during  the  spring  and  winter.  The  work  so  far  accomplished  has  been  of  marked 
benefit  to  the  navigation  of  the  river,  as  captains  of  the  steamers  state. 

RecommendatioTM, — It  is  respectfully  recommended  that  work  of  a  similar  character 
be  carried  on  till  a  thoroughly  cleared  channel  from  jthe  mouth  of  the  river  to  Cam- 
den be  completed.  After  this  has  been  done  there  will  be  required  about  $6,0CX)  per 
year,  or  $12,000  from  one  appropriation  to  the  other  as  they  are  at  present  made  by 
Congress  to  keep  the  channel  open,  owing  to  the  large  quantities  of  drift  coming 
down  the  river,  lodging  and  forming  obstructive  jams.  In  addition,  erosion  of  the 
banks  during  freshets  causes  much  of  the  standing  timber  to  fall  in. 

Commerce, — The  following  statement  was  obtained  by  Mr.  E.  0.  Easterling,  time- 
keeper, who,  acting  under  orders  from  this  ofiice,  visited  all  the  principal  shipping 
and  receiving  places  alongthe  river,  and  from  them  collected  the  figures  given.  The 
following  letter  from  Mr.^asterling  explains  itself: 

United  States  Hoister  Wateree, 

May  t4, 189t. 
Sir  :  I  have  the  honor  to  transmit  a  .statement  showing  the  outward  and  inward 
freights  on  the  "Wateree  River,  South  Carolina,  from  May  1.  1891,  to  May  1, 1892. 

Steamboat  transportation  has  steadily  gained  favor  with  the  planters  along  the 
river  on  account  or  its  cheapness,  compared  with  railroad  transportation  and  its  con- 
venience. In  many  instances  fertilizers  are  delivered  in  the  fields  by  the  boat  which 
does  away  with  many  miles  of  hauling,  on  the  west  side  of  the  river,  the  planters  by 
patronizing  the  boat  obviate  the  necessity  of  hauling  across  the  toll  bridge  near 
Camden,  the  toU  in  some  cases  amounting  to  a  considerable  amount.  For  instance, 
one  planter  told  me  that  in  shipping  his  crop  and  receiving  his  fertilizers  he  paid  over 
$100  a  month  tolL  and  that  since  lie  has  been  patronizing  the  steamboat  his  toll  never 
amounts  to  over  $8  per  month.  In  the  matter  of  freight  a  planter  told  me  that  in 
shipping  240  bales  of  cotton  he  saved  in  freight  alone  $100  by  shipping  by  steamboat, 
ether  instances  oT  convenience  and  pecuniary  saving  could  be  cited. 

The  steamer  running  this  river,  during  the  busiest  of  the  c<9tton  season  last  fall, 
was  taken  off  and  sent  to  the  Pedee,  and  when  she  returned  made  no  regular  trips, 
which  was  a  great  drawback  to  the  commerce  of  the  river. 
Respectfrilly  submitted. 

£.  C.  Easterling, 

Timekeeper^ 

Mr.  Reid  Whitforb.  ^ 

U.  8.  Aeeietant  Mngin 


No. 

1891. 

• 

18B2. 

Tons. 

Value. 

M^o. 

Tons. 

y»lQe. 

Ouiward  frrighti. 

Cotton 

Cottonseed  oil 

Cotton-eeed  meal 

bales.. 

....barrels.. 

415 
270 

104 
54 

27| 

10 

15 
175 
220 

$20,750 

605 

25 

300 

1,250 

12,500 

617 
895 
135 

"3,"  500* 
7,000 

154 
91 
135 
15 
200 
700 
161 

♦21,600 
4,346 
2,700 
45 
2,  too 
7,000 
8,750 

Cotton-need  hnlls 

Cotton  seed... 

...bushels 

1,000 
1,000 
10,000 

Boein 

Ronghrioe 

....barrels.. 
...bnsheU.. 

39. 210 
12,000 

46,640 
39,400 

Inward  freigkU, 
General  merohandiae 

400 

788 

.    

Total 

1,0034 

51,210 

2.244 

86,040 

' 
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Last  year  there  were  1,005^  tons  of  commerce  on  the  r(yer.  This  year  there  are 
2,244  tonSy  showing  an  increase  of  1,239  tons.  During  the  year  the  South  Carolina 
Steamboat  Company  had  a  line  of  steamers  running,  of  from  250  to  300  tons  burden, 
but  they  have  not  been  operated  with  sufficient  re^^arity  to  carry  freights  with  as 
^uick  dispatch  as  the  shippers  seem  to  requires  so  it  has  been  reported.  The  com- 
merce is  fast  Growing  in  importance.  The  river  runs  through  the  most  fertile  farm- 
ins  lands  in  the  State. 

Employ^.--Capt,  Kilbia  Morse,  overseer,  Mr.  E.  C.  Easterling,  timekeeper,  and  Mr. 
B.  H.  Oliver,  engine-driver,  have  as  usual  been  very  &ithfnl  and  efficient ^in  the  dis- 
charge of  their  duties. 

Very  respectfully,  your  obedient  servant, 

JEtEU)  Whitford, 
A»8i%t(mt  Engineer, 
Capt.  Frederic  V.  Abbot, 

Cer^e  of  Engineers,  U.  S,  A, 


Mg. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA. ' 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1140,  Annual  Eeport  for  1885. 
For  map  of  river  see  page  1194,  Annual  Eeport  for  1889. 

ORIGINAL  CONDITION. 

In  1886  this  stream  had  a  low- water  depth  of  3  to  4  feet  from  its  mouth 
to  the  ]*ailroad  bridge  at  Columbia;  thence  1  foot  low-water  depth  2 
miloQ  fiaxther  to  its  head.  INTavigation  of  the  lower  47  miles  was  blocked 
at  all  stages  of  water  by  the  South  Carolina  Eailroad  Bridge  and  by 
sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of  the  re- 
maining 2  miles  was  prevented  by  swift  currents  and  numerous  rock 
ledges  and  bowlders.    Its  commerce  was  nothing. 

PLAN  OF  IMPROVEMENT. 

The  project  proposes  to  secure  a  thoroughly  cleared  4-foot  navigation 
over  the  lower  47  miles  at  all  stages  and  a  cleared  channel  100  feet 
wide  through  the  shoals  above,  at  an  estimated  cost  of  $54,500. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  no  miles  and  47  miles 
above  the  mouth,  4,768  obstructions  having  been  removed.  The  rail- 
road bridge  had  been  provided  with  a  draw. 

WORK  OP  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  a  plant  owned  and  oper- 
ated by  the  United  States  for  a  width  of  80  feet  and  a  depth  of  3  feet 
at  low  water  betweeii  points  no  miles  and  40  miles  above  the  mouth. 
The  average  cost  of  removing  obstructions  was  $0.89  each.  For  details 
of  work  done  and  commercial  statistics  reference  is  made  to  the  report 
of  my  assistant  engineer,  Mr.  Eeid  Whitford,  who  has  shown  marked 
ability  in  directing  and  controlling  the  working  party  and  maintaining 
the  efficiency  of  the  plant. 
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REMARKS. 

Ko  new  transportation  lines  have  been  established  on  the  river  dnr- 
ing  the  year.  With  the  balance  of  $0.00  on  hand  July  1, 1892,  nothing 
can  be  done.  During  the  year  the  freight  passing  over  this  stream  ha« 
Aggi'egated  3,686  tons. 

ThiB  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
ifl  its  port  of  entry.    Amount  of  duties  coUected  in  the  calendar  year  of  1891,  $11.64. 

For  this  improvement  the  lbUo¥ring  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  August  5,  1886 ,.  $7,500 

Of  August  11,  1888 7,600 

Approved  September  19, 1890 5,000 

Total 20,000 

Total  expenditures,  including  June  30, 1892,  $20,000. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  C,  see  this  yearns  rei)ort  for  Waccamaw  Eiver. 

Money  statement, 

July  1,  1891,  bal&nce  unexpended $2,575.19 

June  30, 1892,  amount  expended  during  fiscal  year 2, 675. 19 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

{Amount  (eatimated)  required  for  completion  of  existlnia^  project 29, 500. 00 
Amount  that  can  be  |)rontably  expended  in  fiscal  year  ending  June  30, 1894    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  rsid  whitford,  assistant  enginesr. 

United  States  Engineer  Office, 

'Georgetown,  S.  C,  June  SO,  1892. 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Congaree 
River,  South  Carolina,  for  fiscal  year  ending  June  30,  1892 ; 

Snagging  and  clearing  banks  were  continued  by  United  States  steam  bolster  and 
hired  labor,  and  suspended  July  31, 1891,  because  of  the  exhaustion  of  funds.  The 
following  obstructions  have  been  removetl,  roughly  clearing  the  banks  and  channel, 
to  an  approximate  width  of  80  feet  and  depth  of  3  feet  at  low  water: 

From  the  channel :  Logs,  116;  stumps,  22;  large  snags,  65;  small  snags,  11  cords; 
from  the  banks,  trees  cut,  5. 

Work  has  been  carried  on  between  points  no  miles  and  40  miles  above  the  mouth 
of  the  river.  Of  the  total  amount  expended,  nine-tenths  were  used  on  the  channel 
and  one-tenth  on  the  banks.    Each  obstruction  cost  approximately  89  cents. 

Remarks, — The  progress  of  work  was  greatly  delayed  by  continuous  high  freshets 
during  the  year.  The  work  so  far  done  has  been  of  marked  benefit  to  the  navigation 
of  the  river,  as  the  captains  of  the  river  steamers  state. 

Becommendations, — It  is  respectfully  recommended  that  similar  work  be  carried  on 
till  a  thoroughly  cleared  chaimel  be  completed  j&omthemouth  of  the  river  to  Granby 
Landing,  n^ar  Columbia;  afterward  to  maintain  the  channel  as  completed. 

The  following  statement,  in  the  main,  was  obtained  by  Mr.  R.  G.  Dusenbury,  over- 
seer, who,  acting  under  orders  from  this  office,  visited  all  the  shipping  and  receiving 
places  along  the  river  and  firom  them  collected  the  figures  given. 

The  following  letter  to  Mr.  Dusenbury  explains  itself  : 

Columbia,  S.  C,  May  g6, 18918. 
Dear  Sir  :  The  work  done  by  the  Government  on  the  Congaree  River  as  far  as 
Granby  has  been  of  great  benefit  to  Columbia  so  far,  and  if  completed  to  this  city 
would  open  up  water  transportation,  and  thus  enable  our  merchants  to  compete  with 
points  around  us,  which  is  impossible  under  the  present  state  of  affairs. 
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Ab  chairman  of  the  Board  of  Trade  of  Columbia,  I  am  now.  in  correspondence  with 
the  Hon.  G.  W.  Shell,  Congressman  from  this  district.  Ho  promises  his  influence  in 
obtaining  an  appropriation  from  the  Government  as  will  be  sufficient  to  complete 
the  work  from  Granby  to  Columbia. 

In  your  statistical  report  of  the  commerce  of  Congaree  Ki^er  I  would  be  glad  to 
have  you  touch  upon  this  matter,  which  not  only  affects  the  city  of  Columbia,  but 
this  entire  section  of  the  State. 
Very  respectfully,  yours, 

W.   J.   MXTRRAY, 

President  Columbia  Board  of  Trade, 
Mr.  E.  G.  DusKNBURT, 

Overseer, 


1801. 

1802. 

No. 

Tons. 

Valne. 

No. 

Tons. 

Value. 

Outioard  freights. 

Cotton 

Spirito  turpontine 

Koaiu 

Cotton  seed 

bales.. 

...barrels.. 
do.... 

100 

218 

8,200 

25 

41 
1,435 

$5,000 
4,360 
11, 480 

150 

803 

10,975 

38 

30 

2,743 

275 

$5,250 
7,675 

16,450 
2,750 

Inward  /reighU. 

1,501 
900 

20,840 
27,000 

3,086 

eoo 

32,025 
30,000 

Total 

2,401 

47,840 

3,886 

62, 025 

This  shows  an  increase  of  1,285>  tons  over  the  last  year. 

There  is  considerable  commerce,  consisting  of  saw  logs,  shingles,  etc.,  of  which  no 
account  and  no  estimate  could  be  formed.  This  river  is  the  city  of  Columbia's  water 
outlet  to  the  ocean.  There  have  been  no  new  transportation  lines  established,  but 
a  steamer  of  greater  carrying  capacity— 200  to  300  tons— has  been  run.  The  Congaree 
flows  through  an  exceedingly  fertile  country,  and  a  large  and  important  commerce 
yrUl,  by  pro{»er  managment,  flourish  on  it. 

Employ^, — Mr.  R.  G.  Dusenbury,  overseer,  and  Mr. 
deserve  credit  for  efficient  and  faithful  work. 
Very  respectfully,  your  obedient  servant 


,  J.  E.  Norman,  engine-driver. 


Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers,  U*  S.  A, 


Eeid  Whitford, 
Aesistant  Engineer, 


M  10. 

IMPROVEBfENT   OF  HARBOR  AT  CHARLESTON.   INCLUDING  SULLIVAN 
ISLAND  AND  MOUNT  PLEASANT  SHORE,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS, 

For  history  of  operations  up  to  June  30, 1888,  see  page  970,  Annual 
Eeport  for  1888.  For  modified  project,  including  estimates,  see  page 
1160,  Annual  Eeport  for  1889. 

ORIGINAL  CONDITION. 

There  were  four  channels  across  the  bar,  the  deepest  having  about 
12  feet  at  low  water. 

PLAN  OF  IMPROVEMENT. 

It  is  proposed  to  establish  and  maintain,  by  means  of  two  jetties,  a 
low- water  channel  of  not  less  than  21  feet  across  thei  bar.    The  action 
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of  the  jetties  is  to  be  assisted  by  dredging.  The  estimated  cost  of  the 
proje<5t  is  $4,380,500,  if  the  jetties  are  left  at  mean  low-wa*er  level 
throngliout.  K  brought  up  to  3  feet  above  mean  low-water  level 
throughout,  $5,334,6|00. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  foundations  of  both  jetties  had  been  completed  out  to  the  crest 
of  the  bar.  Log  mattresses  loaded  with  stone  were  used  throughout 
as  foundation  and  to  some  extent  as  hearting.  Considerable  portions 
of  both  jetties  had  been  raised  to  mean  low  water^  and  half  a  mile 
of  the  Forth  Jetty  to  high  water. 

The  following  material  had  been  used: 


stone. 


MattressM. 


ITortb  Jolty., 
South  Jetty.. 

Total.. 


Tont. 

48.144 

89,563 


137,897 


Cftt.ydM. 
122,835 
148,414 


Sq.  yds. 

175.155 
906,585 


266,748 


481,740 


A  plant  for  quarrying  and  depositing  stone  and  a  fine  pump  dredge 
had  been  procured  for  work  by  hired  labor,  in  addition  to  that  by  con- 
tract. 

WORK  OF  PAST  YEAR. 

The  stone  contractor,  Mr.  Jacob  Friday,  completed  both  his  stone 
contracts  on  April  10, 1892,  having  deposited  64,686  tons  of  rock  dur- 
ing the  year. 

The  Government  stone  plant  worked  continuously  till  June  10, 1892, 
when  lack  of  funds  necessitated  suspension  of  all  active  work.  A  small 
force  was  retained  at  the  quarry  to  move  railroad  tracks  and  derricks, 
and  to  do  such  stripping  and  clearing  up  as  would  facilitate  work  under 
the  next  appropriation.  The  floating  stone  plant  was  laid  up  and  a 
small  force  retained  to  give  it  a  thorough  overhauling  to  fit  it  for  future 
work.  During  the  year  the  plant  put  out  1,202  tons  on  the  N'orth  Jetty 
and  52,439  tons  on  the  South  Jetty.  The  stonework  by  contract  and 
hired  labor  aggregates  108,309  tons,  the  largest  quantity  yet  handled 
here  in  any  single  year. 

COST  OP  WORK. 

Separate  accounts  were  kept  of  the  rolls  and  bills  for  the  main  office 
for  the  dredge,  for  the  stonework  by  hired  labor,  and  for  the  contract 
work  including  the  cost  of  inspectors  and  their  boats  and  crews.  In 
these  accounts  each  entry  was  made  to  show  the  liabilities  (bills  and 
pay  rolls)  incurred  during  each  calendar  month,  no  regard  being  paid  to 
the  date  when  payment  was  made.  Fo  attempt  has  been  made  to  dis- 
tribute the  cost  of  the  main  office  to  the  several  branches  of  work. 
Such  distribution  must  be  purely  arbitrary.  These  accounts  are  ab- 
stracted into  the  following  table,  showing  work  done,  liabilities  in- 
curred, and  cost  -per  unit  for  each  quarter  of  the  year.  The  plant  has 
been  kept  in  good  condition  at  all  times;  all  repair  bills  have  been 
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charged  to  work  and  not  to  plant.  The  only  charges  made  to  plant 
have  been  for  such  improvements  as  made  the  plant  better  than  it  was 
when  new. 


JAabiliHea  incurred  during  fiscal  year  ending  June  SO,  189S,  and  how  ihey  ioere  distrihuted, 
[Total  liabilitiea  inciinxKl  during  the  year,  $245,073.02.] 


Class. 


Main  office,  bills  and  rolls 

Stone  plant 

Dredge  plant 

I)ciH>8ited  under  contract tons . . 

Cost  of  same 

l)f  iKwited  by  United  States  hired  labor, 

tons 

Cost  of  same 

Cost  i»er  ton  by  contract 

Cost  per  ton  by  United  States  hirf<l 

labor 

Dredj^ed cubic  yards . . 

Cost  per  cubic  yard .cents . . 

Cost  laying  up  stone  plant,  June  10-30, 


First 
quarter. 


91,151.35 
$2, 143. 53 

$10,370.92 
20.383 

$42,407.28 

10,052 

$10, 813. 48 

$2.08 

$1.97 
42,336 


Second 
quarter. 


$2, 643. 13 

$1,473.88 

$644. 63 

15.065 

$32,491-75 

11, 173 

$21, 026. 56 

$2.16 

$1.94 

40,184 

12i 


Third 
quarter. 


$2, 910. 88 

$669.07 

$3, 234.  31 

17.  306 

$35,989.23 

14, 101 

$25,277.43 
$2.08 

$1.79 

18,649 

13 


Fourth 
quarter. 


$3,117.73 

r^4.50 

$11,415.20 

1.9:i2 

$4, 102. 63 

18.315 

$21, 740. 03 

$2. 12 

$1.35 


$1, 200. 00 


Whole 
year. 

$8. 378. 59 

$4,311.88 

$25,671.06 

54.686 

$114, 090. 89 

53.  641 

$91,420.60 

$2.10 

$1.70 
101, 169 

$1,200.00 


June  30, 1892,  yalne  United  States  stone  plant,  $50,000;  value  United  States  dredge,  $60,000. 

It  will  be  seem  that  the  stonework  done  by  contract  and  hired  labor 
was  nearly  equal  in  amount,  the  excess  by  contract  being  only  about 
1,000  tons.  The  United  States  paid  for  stone  put  in  by  contract  $23^500 
more  than  for  a  nearly  equal  quantity  put  in  by  its  own  plant.  The 
cost  per  ton  by  hired  labor  was  40  cents  less  than  by  contract.  This  is 
not  a  perfectly  fair  comparison,  as  the  contractor  had  two  contracts, 
one  for  work  done  in  deep  water,  where  the  rock  was  rolled  off  by  hand  j 
the  work  was  easy  and  the  price  was  $1.90  per  ton;  the  other  for  put- 
ting off  rock  on  the  higher  parts  of  the  jetties  to  raise  them  to  high 
wat^r.  Here  all  rock  had  to  be  hoisted  off  the  lighters  by  steam.  The 
price  for  this  work  was  $2.15  per  ton.  Adding  the  cost  of  inspectors, 
the  first  contract  stone  cost  the  United  States  $1.93  per  ton;  the  second, 
$2.20  per  ton.  The  United  States  plant  did  work  identical  with  the 
high-priced  contract,  so  that  the  saving  to  the  United  States  should 
reaDy  be  50  cents  per  ton,  and  not  40  cents  as  shown  in  the  above  table. 

There  was  no  dredging  done  by  contract  during  the  year  to  compare 
with  the  Government  dr^ging,  but  the  last  contract  price,was  17^  cents 
per  yard,  and  the  previous  contract  was  let  at  30  cents  a  yard.  The 
United  States  dredging  cost  llj  cents  per  yard.  This  is  not  as  good  a 
showing  as  was  anticipated,  as  much  time  was  lost  and  many  repair 
bills- were  incurred  on  account  of  the  boiler,  which  was  too  small  for 
the  work  demanded  of  it.  All  these  bills  were  charged  as  above  stated 
to  her  work.  By  the  10th  of  February  it  became  apparent  that  it  was 
not  safe  to  continue  work  longer  without  a  new  boiler,  which  has  been 
built  and  put  into  the  vessel.  She  will  reach  Charleston  and  will  resume 
work  about  the  middle  of  July. 


METHOD  OF  COMBINING  CONTBAOT  AND  HIRED  LABOB. 

The  most  friendly  relations  have  been  maintained  between  the  United 
States  employes  and  the  contractoi^s  men.  Mutual  aid  was  constantly 
asked  and  given,  and  thus  many  delays  and  much  expense  was  saved  both 
parties.    Authority  was  asked  and  obtained  to  rent  United  States  plant 
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to  the  contractor,  and  this  was  frequently  done,  especially  in  the  case 
of  the  tugboat.  On  many  days  the  Government  tug  did  towing  for 
the  contractor  at  cost  ($15  a  day),  and,  when  needed,  his  tug  did  the 
•same  for  the  United  States  at  the  same  price.  No  otlier  tugs  could  be 
hired  for  this  purpose  for  less  than  $100  a  day,  and  many  hundreds  of 
dollars  were  thus  saved,  both  to  the  United  St^ates  and  to  Mr.  Friday. 
Similar  exchanges  were  made  at  the  quarries  near  Edgefield,  where  Mr. 
Friday  and  the  United  States  were  working  side  by  side  in  the  same 
ledge  of  granite.  When  Mr.  Friday  had  more  stone  on  cars  at  Charles- 
ton than  he  could  handle,  the  excess  was  purchased  from  him  at  cost 
and  put  out  by  the  United  States,  if  the  Government  had  lighter  room 
to  accommodate  it.  The  movement  of  the  railroad  cars  was  thus  facili- 
tated, the  rate  of  progress  accelerated,  and  the  cost  of  quarrying  re- 
duced by  keeping  both  quarries  busy.  The  cost  of  rock  has  been  much 
increased,  both  to  the  contractor  and  to  the  United  States,  by  lack  of 
car  service.  This  is  well  shown  in  the  great  reduction  of  cost  of  United 
States  wort  after  Mr.  Friday's  contracts  were  completed,  as  this  gave 
the  United  States  enough  cars  to  properly  handle  its  rock.  In  the 
early  part  of  the  year  the  plant  was  not  worked  to  anything  like  its  full 
capacity,  as  it  was  uncertain  how  much  of  the  funds  would  be  required 
for  contract  work.  After  the  contractor  finished  his  contracts  the  Gov- 
ernment plant  averaged  8,000  tons  a  month,  and  this  rate  can  be  eco- 
nomically and  advantJigeously  maintained  under  future  appropriations. 
The  year's  work  has  raised  about  three-tburtbs  of  a  mile  of  the  North 
Jetty  to  high  water,  about  1  mile  of  the  South  Jetty  to  the  same  height, 
and  has  reenforced  and  raised  some  of  the  lower  parts  of  the  South 
Jetty. 

ANNUAL  SURVEY. 

The  annual  survey  shows  more  marked  changes  in  the  Swash  Chan- 
nel in  the  last  year  than  have  been  reported  before  in  any  like  period. 
The  area  between  the  jetties  on  which  there  is  less  than  12  feet  has 

'greatly  decreased,  and  a  succession  of  deep  areas  nearly  connecting 
sliow  more  than  15  feet  depth  at  low  water  where  such  depths  have  not 
been  shown  on  any  previous  survey.  Their  aggregate  area  is  about  40 
acres.  This  deep  area  extends  some  distance  beyond  the  ends  of  the 
jetties.  A  narrow  12-foot  channel  appears  all  the  way  through.  Swash 
Reef  has  practically  disappeared  from  the  Jetty  Channel  and  now  forms 

.  an  extension  of  the  South  Jetty,  and  Jim  Evans  Shoal  has  been  pushed 
down  nearly  to  the  outer  end  of  the  !N"orth  Jetty.  As  defined  by  the  12- 
foot  curve  this  shoal  has  been  much  reduced  in  area  during  the  year. 
The  survey  this  year  was  very  extended,  and  is  fully  compared  with 
previous  surveys  in  the  report  of  my  assistant  engineer,  Mr.  James  P. 
Allen,  who  has  rendered  most  valuable  service  in  every  way  in  carry- 
ing on  the  work  most  successfully. 

The  breakwater  along  the  Mount  Pleasant  shore  was  begun  and  com- 
pleted during  the  year  by  contract.  The  contractor  was  Mr.  Hasell  W. 
Grouch,  of  this  city.  He  has  taken  great  pains  with  his  work,  and  the 
breakwater  is  an  unusually  straight  and  elegant  piece  of  work  of  its 
class. 

AtPBOPBlATIONS. 

It  is  most  unfortunate  that  at  a  time  when  work  was  going  on  more 
rapidly,  more  regularly,  and  at  less  cost  than  ever  before  in  the  history 
of  this  improvement  the  lack  of  funds  has  made  it  necessary  to  suspend 
operations  and  lose  the  best  portion  of  this  year  for  work.    In  the  sum- 
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mer  the  days  are  long  and  the  sea  smooth,  and  every  week  of  enforced 
idleness  might  otherwise  have  recorded  a  large  amount  of  most  impor- 
tant work  accomi)lished.  The  improvement  is  just  at  the  critical  stage 
when  rapid  and  continuous  work  is  needed  to  assist  the  new  channel  to 
break  completely  through  the  bar,  which  now  measures  only  a  few  hun- 
dred feet  between  16  feet  of  water  inside  and  out.  Moneys  spent  now 
would  save  thrice  its  amount  spent  a  year  ot  two  hence,  when  the  ma- 
terial now  in  motion  has  had  time  to  settle  into  some  new  position  and 
become  set  and  hard. 

The  utmost  economy  would  be  secured  by  any  system  of  appropria- 
tions which  would  enable  this  important  work  to  be  prosecuted  without 
continually  recurring  periods  of  idleness.  Seven  hundred  and  fifty 
thousand  dollars  could  be  advantageously  spent  in  the  next  year. 

With  the  balance  of  $16,685.(>4  on  hand  July  1, 1892,  the  Government 
stone  plant  will  be  cared  for  and  the  dredging  will  continue  as  long  as 
the  funds  permit. 

This  work  is  in  the  coUection  district  of  Charleston^  S.  C,  which  is  the  port  of 
entry.    Amount  of  daties  collected  in  calendar  year  1891,  $24,308.47. 

Since  the  existing  project  of  improvement  has  b^en  adopted  the  fol- 
lowing appropriations  have  been  made: 

By  act  of  Congress  approved — 

June  18, 1878 $200,000 

March  3, 1879 200,000 

June  14,  1880 : 170,000 

March  3, 1881 175,000 

By  act  of  Congress  passed  August  2,  1882 : 300,000 

By  act  of  Congress  approved — 

July  5,  1884 250,000 

Augusts,  1886 187,500 

By  act  of  Congress — 

Of  August  11,  1888 350,000 

Approved  September  19,  1890 ,...  370,000 

Total 2,202,500 

Total  expenditures  to  June  30, 1892,  $2,185,814.30,  which  includes  the 
cost  of  building  shore  protections  on  Sullivan  Island  and  Mount  Pleasant. 
The  following  drawings  and  papers  accompany  this  report: 

Sheet  1.  Map  showing  survey  of  1892. 

Sheet  2.  Longitudinal  profiles  through  Jetty  Channel,  constructed  from  mean 
Boundines. 
Sheet  B.  Comparison  of  surveys  of  1884  and  1892. 
Keport  of  Mr.  James  P.  Allen,  assistant  engineer. 
Tahle  of  commercial  statistics  furnished  by  tbe  collector  of  the  port. 
Statistical  letter  received  from  Mr.  Edward  Willis. 

Money  statement. 

Julyl,  1891,  balance  unexpended $308,052.39 

June  30,  1892,  amount  expended  during  fiscal  year 291, 366. 75 

Julyl,  1892,  balance  unexpended 16,685.64 

Julyl,  1892,  outstanding  liabilities 4,205.00 

Julyl,  1892,  balance  available 12,480.64 

Amount  appropriated  by  act  approved  July  13,  1892 225, 000. 00 

Amount  available  for  fiscSd  year  ending  June  30, 1893 237, 480. 64 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 953, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 750,000.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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Abairaot  of  proposals  for  building  breakwater  along  Mount  Pleasant  Shore,  South  Caro- 
lina, 

[Opened  KoTember  26, 1891.] 


No. 

Name  of  bidder. 

Linear 
feet. 

Price  per 
whole. 

1 

Hasell  W.  Crouch 

1,152 

$*,300 

Date  of  commencing  work  and  monthly  progress,  as  required  by  speoificatiQiL 
Contract  awarded  to  Hasell  W.  Crouch^  as  tne  price  bid  was  reasonable. 


bsport  of  mb.  jamss  p.  allen,  assistant  en6inebb. 

United  States  Engineer  Office, 

Charleston,  S,  €,,  June  SO,  189B, 

Captain:  I  have  the  honor  to  submit  the  following  annual  report  for  Charleston 
Harbor  for  the  fiscal  year  ending  June  30, 1892: 

Work  under  Mr.  Jacob  Friday^s  two  contracts  was  continued,  these  contracts  bar- 
ing both  been  extended  three  months.  The  last  work  under  the  hand  contract  .was 
done  on  April  8,  and  on  the  hoister  contract  on  April  9, 1892.  Four  hundred  and  four 
tons  of  rock  remaining  on  Mr.  Friday's  hands  were  nurchased  from  him  in  position 
on  the  north  jetty  at  contract  price  after  the  completion  of  his  contracts.  He  do- 
posited  under  the  hand  contract.6,449  tons  of  stone  on  the  south  jetty  between  13,850 
feet  and  16,400  feet  from  the  shore  «ud. 

Most  of  this  was  distributed  so  as  to  be  about  25  feet  wide  at  the  crest  and  was 
brought  up  to  low  water.  A  small  portion  was  brought  up  to  high  water  with  a  nar- 
row crest.  Some  of  this  part  of  the  jetty  had  been  brought  up  to  low  wat^r  last  year 
and  was  so  reported  in  the  lafit  annual  report.  It  has  been  worked  over  again  in  or- 
der to  fill  low  places.    This  stone  was  of  large  sizes. 

Twelve  thousand  eight  hundred  and  thirty-five  tons  of  small  rock  have  been  placed 
on  the  central  40  feet  of  the  south  jetty  from  4,120  to  6,032  feet  from  the  shore  end, 
and  on  the  60  feet  south  of  this  between  4,062  feet  and  5,370  feet  from  the  shore  end. 
The  object  was  to  reinforce  the  south  jetty  just  inside  of  the  main  ship  channel. 
On  the  old  jetty  this  additional  covering  was  1  foot  thick,  and  on  the  60  feet  south  it 
was  2  feet  thick. 

Under  the  hoister  contract  32,966  tons  have  been  placed  on  the  north  jetty  from 
9,150  to  12,730  feet  from  the  shore  end.  The  404  tons  already  mentioned  as  having 
been  purchased,  extended  this  work  to  12,760  feet  from  the  shore  end.  This  portion 
was  brought  up  to  high  water.  Mr.  Friday  also  placed  2,032  tons  on  the  south  jetty, 
under  the  hoister  contract,  between  13,950*  and  14,200  feet  from  the  shore  end.  Most 
of  it  was  brought  up  to  high  water. 

Mr.  Friday's  plant  consisted  of  one  tugboat,  three  holsters,  and  ten  stone-lighters. 
Two  of  his  hoisters  had  two  engines  each,  and  a  carrying  capacity  of  400  tons.  They 
were  loaded  and  the  rock  was  hoisted  from  their  decks.  This  ijlan  proved  to  be  un- 
satisfactory, as  a  great  deal  of  time  was  lost  on  account  of  their  deep  draft.  They 
could  not  get  up  near  enough  at  or  near  low  water  to  place  rock  on  Uie  center  line. 
No  material  additions  were  made  to  the  United  States  plant  during  the  year  except 
that  the  hoister  mentioned  in  the  last  annual  report  as  under  construction,  was 
completed. 

The  United  States  quarry  near  Edgefield,  8.  C,  has  been  operated  continuously 
during  the  year.  Thii-ty-two  thousand  eight  hundred  and  ninety-four  tons  of  rock 
have  been  taken  out.  It  having  been  found  that  the  quarry  could  not  furnish  rock 
as  fast  as  it  was  needed  to  keep  the  United  States  plant  in  economical  operation, 
20,387  tons  were  purchased.  Twelve  hundred  and  two  tons  of  rock  were  put  off  on 
the  north  jetty,  between  6,713  and  6,745  feet  from  the  shore  end,  and  52,439  tons  on 
the  south  jetty,  between  9,050  feet  and  13,860  feet  from  the  shore  end.    In  both 

E laces  the  work  was  brought  up  to  high  water  in  pursuanije  of  the  same  policy  as 
eretofore,  which  is  to  bring  the  work  up  high  with  a  narrow  crest,  so  as  to  derive 
from  it  as  soon  as  possible  all  the  Advantages  to  be  gained  by  height.  It  is  not  ex- 
pected that  this  height  will  be  maintained' for  any  great  length  of  time. 

The  dredge  Charleston  arrived  at  Charleston,  S.  C,  on  July  4, 1891,  and  began  work 
between  the  jetties  on  July  23,  1891.  She  continued  working  with  occasional  inter- 
missions for  repairs,  mainly  to  the  boiler,  until  February  10,  1892,  and  removed 
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101,169  cubic  yards.  At  that  time  she  was  stopped  because  the  boiler  proved  to  be 
too  small  for  the  duty  imposed' upon  it,  and  was  dangerous  to  the  safety  of  the  vessel 
and  to  the  lives  of  the  crew.  A  new  boiler  was  ordered  from  the  Continental  Iron 
Works,  of  Greenpoint,  N.  Y.,  and  on  April  21,  1892,  th^  vessel  went  on  to  have  it  put 
in.  It  is  expected  that  she  will  be  bacK  in  Charleston  and  ready  for  work  on  or  be- 
fore August  1,  1892.  During  the  time  that  she  worked  she  proved  herself  to  be  a 
valuable  and  efficient  machine. 

No  work  was  done  under  the  dredging  contract  of  Mr.  B.  C.  Howell.  Mr.  Howell 
having  been  unable  to  overcome  his  tinancial  difficulties  his  contract  was  annulled 
at  the  expiration  of  the  time  to  which  it  had  been  extended. 

Surveys. — The  annual  survey  has  covered  a  considerably  larger  area  this  year  than 
for  some  years  past.  The  soundings  were  taken  between  March  24  and  June  10, 
1892.  The  area  north  of  the  north  jetty.  Drunken  Dick  Shoal,  and  the  area  be- 
tween the  jetty  channel  and  Morris  Island,  extending  at  least  a  half  mile  north  and 
south  of  the  south  jetty,  have  all  been  sounded  quite  thoroughly.  The  area  north 
of  the  north  jetty  was  last  sounded  in  1883  and  1884,  Drunkeli  Dick  Shoal  and 
Beach  Channel  in  1887,  and  the  remainder  of  the  area  in  1888.  The  survey  of  188d-'84 
covered  the  whole  area  embraced  in  this  survey.  Comparison  will  consequently  be 
made  with  the  maps  of  1884, 1887,  and  1888,  except  for  the  jetty  channel,  which  as 
heretofore  will  be  compared  with  the  last  year's  map. 

North  of  the  north  jetty  the  area  of  the  shoal  within  the  9- foot  curve  has  in- 
creased somewhat.  The  area  within  the  12-foot  curve  has  also  increased.  In  nei- 
ther of  these  is  the  change  so  great  as  to  indicate  rskpid  filling  in  this  place.  The 
15-foot  and  18-foot  curves  show  no  marked  change.  The  deep  holes  near  the  jetty, 
caused  by  ebb-tide  oVerpour,  have  increased  in  depth  and  area  where  the  jetty  is  low 
but  have  decreased  where  it  has  been  raised,  as  would  naturally  be  expected. 

Drunken  Dick  Shoal  and  Be<ich  Channel, — ^Tne  area  of  Drunken  Dick  Shoal  within 
the  9-foot  cur\'e,  has  slightly  decreased  since  1884,  but  the  depths  on  this  shoal  are 
generally  less,  indicating  no  great  change  in  the  quantity  of  material.  Beach  Chan- 
nel has  been  closed  at  ito  inner  end,  so  that  less  tihan  3  feet  at  low  water  now  shows 
where  in  1884  there  was  a  channel  of  between  13  and  14  feet.  This  channel  has  not 
materially  changed  in  width  west  of  the  north  jetty  for  half  a  mile,  but  has  moved 
toward  the  south,  apparently  to  accommodate  the  advance  of  the  Sullivan  Island 
Beach  seaward.  At  the  jetty  it  is  narrower,  as  has  been  already  reported,  and  east 
of  the  jetty  it  has  changed  but  little.  The  most  noteworthy  change  In  this  locality 
is  the  appearance  of  a  pocket  or  incipient  ebb  tide  channel  across  the  jetty,  about 
3,000  feet  from  its  shore  end.  There  is  now  over  15  feet  of  water  where  breakers 
are  shown  in  1884.  This  has  not  broken  through,  for  there  is  very  shoal  igater  east 
of  its  end,  which  is  about  1,000  feet  east  of  the  jetty.  The  12, 15,  and  18  feet  curves 
south  of  Drunken  Dick  Shoal  show  no  marked  changes  except  where  this  pocket 
occurs. 

The  trench  formation  appears  on  the  west  as  well  as  on  the  east  side  of  the  north 
jetty,  indicating  strong  nood  as  well  as  ebb  currents,  although  the  most  decided 
trench  is  that  due  to  the  ebb-tide  overpour. 

A  comparison  with  the  map  of  1887  shows  that  the  changes  heretofore  noted  were 
taking  place  at  that  time,  although  less  advanced.  I  note,  however,  the  following : 
That  whereas  the  average  depth  of  the  shoalest  part  of  Drunken  Dick  Shoal  had 
remained  about  the  same  from  1884  to  1887  it  now  appears  to  have  become  shoaler, 
and  the  Beach  Channel,  as  defined  by  the  15-foot  curve,  except  near  the  Bowman 
Jetty,  is  wider  now  than  in  1887,  at  which  time  it  was  reported  to  have  decreased  in 
width. 

Main  Ship  Channel. — ^The  Main  Ship  Channel  and  the  area  between  it  and  Morris 
Island  have  been  compared  with  1888.  The  changes  worthy  of  note  are  the  follow- 
ing: The  Main  Ship  Chanuel  has  widened  south  of  the  south  jetty  and  for  half  a 
mile  north  of  it  The  eastern  limit  of  the  channel  has  not  changed,  except  near  the 
jetty,  but  the  increased  width  comes  from  the  westward  movement  of  the  15  and  18 
foot  curves.  From  a  half  mile  north  of  the  jetty  to  the  north  limit  of  the  survey, 
these  curves  have  moved  eastward.  North  of  the  south  jetty  there  is  no  marked 
change  'in  the  maximum  depths,  but  to  the  south  these  have  increased.  The  9  and 
12  foot  curves  along  Morris  Island  Beach  have  not  changed  materially.  There  was 
in  1888  a  point  of  tne  Fort  Sumter  Shoal  extending  to  the  south,  about  half  a  mile 
from  Morris  Island  Beach.  The  end  of  this  shoal,  within  the  12-foot  curve,  has 
withdrawn  about  a  quarter  of  a  mile  towards  the  north,  but  there  is  another  forming 
to  the  eastward,  not  far  from  the  western  limit  of  the  channel.  The  limits  of  the 
survey  preclude  a  complete  study  of  this  point.  The  same  changes  were  in  progress 
from  1884  to  1888,  as  indicated  by  the  maps  of  these  years.  There  is  a  trench  formed 
along  the  north  side  of  the  south  jetty  near  its  shore  end,  about  1,200  feet  long. 
This  was  shown  in  1888,  but  it  is  now  more  extended  and  deeper.  It  is  caused  by 
the  overpour  during  the  flood  tide,  the  flood  currents  along  this  shore  being  very 
strong. 
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Deep  PockeL — ^The  deep  pocket  wliich  is  just  soath  of  the  south  jetty  and  about  8,500 
feet  from  its  shore  end  shows  marked  filling.  This  may  J>e  partially  due  to  the  fact 
that  the  dredge  Charleston  has  dumped  here  most  of  the  material  which  she  removed. 
The  security  of  the  jetty  at  this  point  which  until  it  was  raised  to  low  water  wa«  a 
source  of  considerable  anxiety  seems  to  be  now  tolerably  well  assured. 

Swash  Chanriel. — The  mean  B0undinfi;8  have  been  calcTilated  and  profiles  platted 
ftom  them  as  heretofore.  Considerable  scour  is  shown  on  the  intermediate  portion, 
slight  fiUin^  inside  and  very  marked  filling  on  the  outer  end. 

No.  2y  which  is  nearest  the  channel  indicated  by  the  survey,  has  a  slightly  greater 
minimum  depth  in  1892  than  in  1891.  The  inner  18-foot  curve  has  slightly  receded, 
while  all  of  the  outer  curves,  12, 15,  and  18  feet,  have  advanced  seaward,  notably  more 
near  the  south  jetty  than  near  the  north  jetty.  The  9-foot  shoals  between  the  jetties 
are  small  in  area,  there  being  one  near  the  end  of  the  north  ietty  and  one  along  the 
south  jetty,  which  is  out  of  the  way  of  vessels.  A  9-foot  shoal  has  formed  aunost 
exactly  on  the  line  of  the  south  jetty,  the  outer  end  of  which  shows  about  7  feet, 
where  there  was  16.6  feet  last  year.  The  area  of  less  than  12  feet  between  the  outer 
ends  of  the  jetties  has  decreased.  The  movement  and  shax)es  of  the  curves  indicate 
that  the  material  which  is  carried  out  does  not  deposit  directly  in  front,  but  works 
off  somewhat  to  the  south.  The  soundings  show  a  12-foot  channel  entirely  through, 
but  it  is  too  narrow  and  crooked  to  be  navigable  as  a  12-foot  channel,  and  its  perma- 
nence is  doubtful.  It  is  furthermore  possible  that  more  soundings  might  have  shown 
lumps  in  it.  A  very  marked  increase  of  depth  is  indicated  where  the  dredg^lng  was 
done  and  to  the  south  of  it.  This  is  shown  by  large  areas  of  over  15  feet  in  depth 
and  some  over  18  feet.  As  only  about  100,000  cubic  yards  were  removed  this  can  not 
all  be  attributed  to  the  dredging.  Moreover,  much  of  it  is  considerably  south  of  the 
dredging  range.  It  is  probaole  that  the  movement  of  the  dredge  forward  and  back 
through  the  channel  may  have  aided  the  removal  of  material  by  the  currents.  This 
idea  is  strengthened  by  the  shape  of  the  outer  curves  opposite  the  dredge  cut.    The 

Freater  part  of  the  scour,  however,  is  undoubtedly  due  to  the  action  of  the  jetties, 
find  no  noteworthy  change  in  the  areas  north  and  south  of  the  jetties.  The  general 
features  in  these  localities  nave  not  changed  materially.  The  curves  j  ust  south  of  the 
end  of  the  south  jetty  confirm  the  general  statement  already  made  that  consider- 
able material  has  moved  around  the  end  of  this  jetty. 

Condition  of  the  jetties. — The  general  profiles  of  both  jetties  is  given  on  sheet  No. 
1;  no  survey  has  been  made  of  the  low  portions.  A  few  soundings  and  facts  ob- 
tained in  the  progress  of  the  general  survey  and  an  examination  at  low  water  show 
that  these  portions  have  practically  the  same  heights  that  they  had  at  the  end  of 
the  last  fiscal  year,  and  no  settlement  is  indicated. 

SuUivah  Island. — Both  the  high-water  and  low- water  lines  have  advanced  seaward, 
the  former  more  than  the  latter.  The  maximum  advance  of  the  high-water  line  as 
compared  with  last  year  is  about  100  feet.  West  of  the  Bowman  Jetty  the  high- 
water  line  has  advanced,  but  the  low  water  has  receded. 

Morris  Island, — The  change  in  the  high-water  line  is  very  slight  except  near  the 
jetty  both  north  and  south,  where  it  has  advanced  seaward.  The  low- water  line  has 
receded  near  the  head  of  the  island  in  some  places  100  feet,  with  a  maximum  at  the 
extreme  north  end  of  200  feet.  Near  the  jetty  the  low-water  line  has  advanced  sea- 
ward both  to  the  north  and  to  the  south. 

Mount  Pleasant  shore. — ^A  breakwater  1,215  feet  long  was  built  at  the  western  end 
of  the  village  on  the  right  of  way  granted  to  the  United  States  by  the  town.  It  is 
constructed  of  piles  treated  with  pine-oil  creosote  for  their  preservation,  and  driven 
12  feet  apart  from  center  to  center  with  an  upper  and  lower  horizontal  piece,  to 
which  sheet  spiles  are  spiked,  these  last  as,  in  fact,  all  the  timber,  being  treated  with 
pine- oil  creosote.  A  space  was  left  in  this  breakwater  where  It  crosses  Hibben 
street,  but  this  was  afterwards  partly  filled  with  stone  to  preserve  the  ends  of  the 
pile  work  from  wash.  The  work  was  done  under  contract  with  Mr.  Hasell  W. 
Crouch.  There  has  been  no  notable  washing  of  the  beach  as  indicated  by  the  reced- 
ing of  the  high-water  line,  except  at  the  western  end  of  the  village,  where  it  has  re- 
ceded somewhat.  The  sxiiir  jetties  at  the  eastern  end  of  the  town  are  in  practically 
the  same  condition  as  they  were  at  the  end  of  the  last  fiscal  year. 

Inspectors^  supermiendentSf  and  assistants. — The  contract  work  has  been  inspected  by 
Mr.  J.  E.  Mikell,  assisted  by  Mr.  W.  M.  Smith.  The  hired  labor  work  outside  has 
been  superintended  by  Mr.  W.  D.  Gaillard.  The  overseer  at  the  quarry  was  Mr.  Geo, 
T.  Sandtord.  The  dredge  was  commanded  by  Capt.  E.  O.  Patterson,  with  Col.  F.  L. 
Childs  in  charge  of  measurements.  I  have  been  assisted  on  surveys  by  Mr.  L.  L. 
Gaillard,  and  Mr.  W.  A.  Leland.  These  gentleDjen  have  filled  their  respective  posi- 
tions satisfactorily. 

Very  respectfully,  your  obedient  servant, 

James  P.  Allen, 
Assistant  Engineer, 

Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers* 
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COMJCKRCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  and  commerce  at  Chhrlestonj  S,  Cffrom  January  1, 1875 ^ 

to  December  SI,  1891. 
ARRIVED. 


Year. 


Coastwise. 


No.     Tons.     Crew. 


Foreign  ports. 


American  vcssoU. 


No.    Tons.    Crew. 


Foreign  vessels. 


No.      Tons.     Crew. 


Total. 


No.       Tons.     Crew, 


1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886 
1887 
1888. 
1888. 
1800. 
1891. 


504 
471 
400 
396 
383 
441 
412 
410 
345 
425 
375 
901 


t330 
1410 
§417 


382,018 
340,439 
324,919 
322,527 
326, 681 
888,026 
309, 732 
384,690 
277,538 
304,382 
268,477 
550,209 
656,949 
601, 771 
481,718 
600,776 
680,776 


11.949 

10,  \\Z 

9,885 

9,623 

10,037 

20,641 

10, 377 

9,446 

7,629 

9,822 

9,637 


9,708 
13,677 
15,695 


13, 144 

11, 898 

13, 972 

19, 935 

12,505 

12,412 

9, 430 

4,807 

3,002 

3,910 

2,344 

3,714 

7,074 

7,750 

6,985 

7,205 

4,665 


326 
835 
308 
455 
319 
327 
272 
224 
157 
145, 
97 
131 
199 
252 
216 
242 
179 


198 
224 
336 
329 
249 
191 
257 
200 
239 
214 
187 
182 
127 
127 
136 
120 
150 


88,879 
101, 272 
105,480 
163,368 
121, 503 
110, 771 
121,  077 
105, 647 
113,768 
134,  076 
106,233 
114,  507 
67. 257 
72, 921 
87, 101 
81,618 
119, 199 


2,404 
2,768 
2.851 
3,967 
3,292 
2,595 
3,073 
2,648 
2,958 
3,269 
2,586 
2,646 
1,607 
1,779 
1,979 
1,828 


740 
739 
668 
772 
668 
670 
703 
645 
610 
690 
577 
1,103 
1,084 
1,085 
496 
565 
594 


484. 041 
453,  6U9 
444,  371 
505. 830 
460, 659 
511,209 
530, 239 
495. 144 
394. 308 
442, 368 
377, 054 
668, 403 
731,280 
682, 442 
575,  ^04 
689,499 
804,640 


14. 379 
13,216 
13,044 
14,046 
13.638 
13,563 
13,722 
12, 318 
10.744 
13,236 
12,320 


111,  903 

■^15, 745 

18,257 


*0f  these,  32  vessels  (tonnage,  31,035),  with  crews  nnrabering  608,  were  foreign. 
tOf  these,  29  vessels  (tonnage,  9.440),  with  crews  nurabflring  546,  were  fortiigu. 
1  Of  these,  58  vessels  (tonnage,  55,533),  witli  crews  numbering  1.110,  were  foreign. 
J  Of  these,  34  vessels  (tonnage,  39,078),  with  crows  unmlwriug  717,  were  foreign. 

CLEARED.  ' 


1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888, 
1889. 
1890. 
1891. 


461 

328,266 

10,830 

57 

24,679 

555 

211 

94,  595 

2,  .527 

729 

447, 540 

431 

278,744 

9,095 

60 

23,598 

546 

230 

103, 276 

2,812 

721 

405, 618 

335 

234,429 

7,719 

35 

22,767 

423 

250 

108,446 

2,910 

620 

365,662 

266 

172,988 

6,801 

45 

24,397 

479 

398 

149, 975 

3,591 

509 

347, 360 

287 

188, 212 

6,268 

34 

11,282 

292 

278 

149, 052 

3,643 

699 

348, 546 

296 

190, 733 

6,348 

45 

23,210 

481 

246 

155,768 

3,375 

587 

369,711 

268 

187,569 

5,942 

32 

9,239 

256 

278 

153, 796 

3,464 

578 

350.604 

147 

113,699 

3,690 

40 

7,375 

273 

263 

158, 2,50 

8,584 

450 

379,  .324 

98 

48,714 

2,018 

27 

4,560 

181 

299 

154,653 

3,815 

424 

207,927 

212 

116, 020 

4,555 

31 

7,845 

217 

276 

161,  588 

3,727 

519 

285, 453 

191 

99,658 

5,047 

24 

5,217 

164 

204 

119,  602 

2.836 

419 

224, 467 

890 

&43,259 

25 

5,469 

165 

201 

126,943 

2,875 

1,116 

675, 671 

888 

610,646 

28 

5,837 

189 

173 

115,218 

2,546 

1,089 

731,  701 

*911 

580,468 

30 

5,848 

211 

144 

96, 146 

2,105 

1,085 

682, 462 

f46 

358, 596 

778 

25 

5,080 

174 

165 

112.  037 

2,495 

236 

155,713 

PJ 

12.863 

292 

41 

10, 161 

318 

166 

126, 078 

2,670 

228 

149, 102 

21,197 

436 

32 

6,887 

216 

164 

143, 398 

2,809 

255 

171, 482 

13.912 
12,453  , 
11, 052 
14,045 

10,  2o:j 

10,204 
9,661 
7,546 
6,014 
8,499 
8,047 


3,467 
3,286 
3,461 


*Of  these,  7  vessels  (tonnage,  4,295),  with  crews  numbering  02,  were  foreign. 
t  Of  these,  4  vessels  (tonnage,  2,900),  with  crews  numbering  47,  were  foreign. 
iOf  these,  7  vessels  (tonnage,  6,186),  with  crows  numbering  135,  were  forei;rn. 
\  Of  these,  18  vessels  (tonnage,  16,332),  with  crews  numbering  303,  were  foreign. 


COMMERCE. 


Year. 

Value 
of  exports. 

Value 
of  imports. 

Duties 
collected. 

1875 

$19, 655, 966 
18,088,152 
IC.  917, 492 
21, 167, 675 
18,  693, 126 
24, 939,  250 
21,927,269 
19,907,099 
20, 144, 365 
20, 8.33, 424 
15, 157, 889 
17,410,000 
15, 288, 316 
13,006,578 
16, 080, 255 
15,204,771 
21, 906, 076 

$680,343 
455, 562 
161.  ZM 
184,127 
127,981 
248,158 
723,049 
459, 970 
467,648 
503.504 
688. 191 
636,000 
484.063 
625,770 
664,696 
836, 626 

1,204,588 

$80, 656. 00 

1876 

89, 168. 00 

Ig77 

46, 848.  00 

1878 

36, 990. 00 

1879       .       .                         

24, 070. 00 

1880 

46, 453. 98 

1881 ; 

99, 066. 23 

1882 

45, 263. 33 

1883 

48. 760. 69 

1884          .  .               .                           

36, 624. 76 

1886 

32, 741. 68 

1886 

24, 876.  00 

1887 ...           

30, 817. 00 

1888 

76, 398. 00 

1889 

16,728.82 

1800 

18, 356. 81 

1801 

24,308.47 

T.  B.  Johnston, 

Collector^ 


'    i    ' 
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LETTER  OF  MH.   E.  WILLIS. 

Charleston,  S.  C,  May  SI,  1S9S. 

CITY  OF  CHARLESTON  TRADE  REPORT,   1891. 

The  Yolmne  of  the  main  articles  making  its  business  have  all  kept  pace  with  1890, 
and  many  even  larger.  The  new  buildings  in  the  city  and  immediate  vicinity  have 
added  very  much  to  the  city's  capacity  for  business  another  year.  The  four  new  fer- 
tilizer works  add  new  importance  to  this  industry,  and  the  new  post-office,  now  be- 
ing built  with  Winnsboro  granite,  will  assist  to  increase  our  handsome  public  build- 
ings that  adorn  our  citjr. 

The  East  Shore  Terminal  Railroad,  skirting  the  water  front,  is  one  of  the  greatest 
factors  in  Charleston's  developments  for  past  twenty  years,  making  us  now  equal  to 
any  southern  port  for  water-front  facilities  or  advantages. 

Besides  this  the  new  city  passenger  railway,  encircling  the  western  boundary  of 
the  city,  is  going  to  supply  a  need  long  felt  and  much  required. 

Trade  of  Charleslon,  S.  C,  from  January  i,  1800,  io  December  51,  ISOl, 

EXPORTS. 


Upland  cotton bales . . 

S€Mi  Island  cotton. baj^s.. 

Kice '. bnshrU . . 

KoAin barrels.. 

Turpentine cu^ks . . 

Pbo8i>hate  rock : 

Cfmdo 

Ground 

Fortilixers sacks.. 

Lnmbor,  shingles,  timber,  rail- 
road ties feet . . 

Cotton   goods,  domestic   and 

yarns bales. . 

Cotton  seed,  seed  meal  cake 

Xaolin casks.. 

Vegetables  and  fruit <Tates. . 

Strawberries quarts. . 

Potatoes barn-b*.. 

Melons  (State) carloads . . 

Hiscellaueous 


Total. 


Number. 


521, 628 
13,303 
800.000 
220,000 
60,000 


2,750,000 
75,000,000 
62,500 


20,000 
70,000 
500,000 
80,000 
1,200 


1890. 
Tons. 


123,876 
2,300 
12,500 
30,000 
8.500 

320.000 

6,000 

275,000 

1,200,000 

12,500 

3,000 

20.000 

4,000 

500 

8,500 

50,000 

100,000 


Value. 


$26,000,000 

1,330,000 

1,250,000 

400,000 

1,250,000 

2,500,000 

65,000 

5,000,000 

750,000 

3,250,000 

50,000 

360,000 

180,000 

75,000 

350,000 

250,000 

75,000 


2,077,676     43,135,000 


Xumber. 


545,000 
13, 415 
*88.000 
176,000 
36,000 


60,000,000 
72,500 


15,000 
165,000) 
830,000> 

91,500) 
1,200 


1881. 
Tons. 


Value. 


136,250 
2, 219 
12.850 
44,000 
9,000 

370,000 

2.500 

288,000 

1,200,000 

18,500 
1.500 
13,750 


36,000 
75,000 


125, 000, 000 

1, 075, 000 

1.300,000 

285,000 

710,000 

2,750,000 

23,  (HK) 

4, 800, 000 

775,000 

4,000.000 
30,000 
175.000 

2,500,000 

170,000 
75,000 


2, 211, 009  I  43, 668, 000 


^Barrds. 
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Trade  of  Charleston,  S,  C,  from  January  1, 1890,  to  December  Bl,  i^W— Continued. 

IMPORTS. 


1890. 


-Sfi. 


Tons.        Value. 


1891. 


No. 


Tons.       Value. 


Bacon '. pounds.. 

Flour oarrels 

Com bushels 

Hay bales 

Oats bushels 

QTlst  and  meal barrels 

Susar do.. 

Molasses do.. 

Salt sacks 

Cotton  bilging,  S. L yards.. 

Bagging  and  vnrlaps do... 

Jute  butts rolls.. 

Petroleum  and  other  oils  ..  .barrels.. 

Ice 

Cigars number 

Tobacco ^unds.. 

Paper,  stationery,  and  bookbinding 

Groceries  and  dry  goods 

Hardware 

Boots  and  shoes 

Crockerr 

Prags  and  medicines 

Granite,  rubble 

Marble,  brownstone,  blocks 

Curbing,  paving 

Kainit 

Brimstone 

Nitrate  of  soda 

Muriate  of  potash 

Lime,  cement,  plaster 

Manufactures 

Fertilisers 

Pyrites 


60,000,000' 

180,000 

800,000 

50,000 

160,000 

100,000 

100,000 

5,000 

12,500 

50,000 

4,000,000 

30,000 

85,000 


17, 500, 000 
1,900,000 


80,000 

18,000 

25,000 

5,600 

2,500 

10,000 

15,000 

1,000 

1,250 

50 

2,000 

6,000 

6,000 

30,000 


$3,600,000 

1,000,000 

600,000 

100,000 

70,000 

280,000 

1,500,000 

100,000 

7,000 

7,500 

260,000 

250,000 

300,000 

70,000 


63,000,000 

182,000 

700,000 

55,000 

155,000 

120,000 

100,000 

8,000 

85,000 

50,000 

6,200,000 

25,000 

37,500 


450,000 


2,500 

1,000 

100,000 

70,000 

10,000 

6,000 

2,500 

(72,500 

<   575 

I   1,400 

14,000 

20,000 

3,200 

2.800 

10,000 

25,000 


1,100,000 

300,000 

25,000,000 

2,000,000 

1,250,000 

200,000 

600,000 

I  160,000 

90,000 
325,000 
100,000 
90,000 
25,000 
7,500,000 


15,000,000 
1,800,000 


80,150 

17,500 

22,000 

5,200 

2,400 

12,000 

16,000 

1,200 

2,500 

50 

10,000 

6,000 

6,250 

85,000 


$4,200,000 

960,000 

550,000 

78,000 

70,000 

250,000 

1,400,000 

160,000 

16,000 

7,800 

675,000 

240,000 

325,000 

125,000 


2,600 
1,600 
125,000 
70,000 
12,000 
5,500 
8,000 

593,469 
1,610 
4,912 
40,000 
24,316 
3,035 
2,506 
12,500 
27,500 
1,577 
17,671 


1,000,000 

375,000. 

25,000.000 

2,100,000 

1,500.000 

250,000 

750,000 

S     270, 175 

105, 018 
580,400 
75,000 
88,915 
80.000 
10,000.000 
12,000 
62,050 


Total. 


492,875  ,46,874,600 


612,246 


51,335,358 


Tonnage  from  Charleeion,  1890  and  1891. 


From  August  31  to  September  1. 


Foreign. 


Domestic. 


Total  tons. 


1890: 

Steamships 

Ships 

Barks 

Brigs 

Schooners.. 

1801: 

Steamships. 

Barks 

Brigs 

Schooners.. 

Total 


177 


181 


257 


6 

10 

447 


716 


300 

0 

18 

453 


786 


790,825 


938, 250 


M  II, 

IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA, 
BEFERENOB  TO  PAST  REPORTS. 


For  preliminary  examination  see  Appendix  S  8,  Annual  Eeport  for 
1873. 
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1230      EEPOET   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
ORIGINAL  CONDITION. 

The  river  was  obstructed  by  two  shoals,  with  uot  over  9  feet  of  water 
on  them. 

PLAN  OF  IMPROVEMENT. 

A  depth  of  from  10  to  11  feet  was  tR'be  secured  by  dredging. 

WORK  PRIOR  TO  JUNE  30,   1891. 

Twenty-twa  thonsand  one  hundred  and  twenty-four  cubic  yards  of 
material  had  been  removed,  and  the  desired  depth  had  been  obtained 
and  maintained. 

WORK  OF  PAST  YEAR. 

No  work  was  done.  With  the  approval  of  the  Department  th^  bal- 
ance ($826.34)  on  hand  is  held  lor  the  present  to  be  expended  when 
-necessary  in  dredging  at  any  i)oint  on  the  river  which  may  shoal  to  a 
less  depth  at  low  water  than  10  or  11  feet. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year.  The  Improved  reaches  are  in  satisfactory  condition.  The 
new  bridge  near  Charleston  has  been  changed'  by  its  owners  so  that  its 
draw-span  is  now  correctly  located  and  fendered.  Appended  to  this 
report  is  a  statement  prepared  by  Mr.  B.  Wniis,  of  Charleston,  giving 
the  required  freight  statistics.  During  the  year  the  freight  passing 
over  this  stream  ha«  aggregated  415,800  tons. 

This  river  is  tributary  to  the  coUectiou  district  of  Charleston,  S.  C.  Charleston 
is  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  of  1891, 
$24,m47. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  approved — 

June  14, 1880 $1,000 

March  3,  1881 1,600 

July  5,  1884 2,000 

Augusts,  1886 1,000 

Total 5,500 

Total  expenditures  to  June  30, 1892,  $4,673.66. 

Money  statement 

July  1, 1891,  balance  unexpended $826. 34 

July  1,1892,  balance  unexpended 826.34 


LETTER  OF  MR.   E.   WILLIS. 

Charleston,  S.  C,  May  SI,  1899, 
Ashley  River,  South  Carolina. — ^This  main  artery  of  the  phosphate  and  fertilizer 
trade  has  added  to  its  banks  yearly  now  fertilizer  works,  increasing  the  traffic  on 
the  river  of  the  very  large  amount  of  bulky  materials  used  in  making  commercial 
manures^  and  supplying  an  outlet  for  the  many  phosphate  mining  companies  higher 
up  the  river.  StoTimers  and  sail  vessels  now  traverse  the  stream  with  much  more 
ease,  the  risk  of  grounding  beiug  very  small  compared  to  its  condition  a  few  years 
back.  It  is  the  source  of  a  growing  and  important  industry  that  plays  no  unim- 
portant port  in  Charleston's  export  and  import  trade  which  seems  to  grow  now 
every  year. 
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Commercial  statistics,  Ashley  River,  South  Carolina, 
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Fhospliate  rock. 

Salphur,  kainit, 
blood,  pot«8h,  cotton- 
seed raeal,  pyrites, 
,    tankage,  etc. 

Timber,  lumber, 
shingles,   cross- 
ties,  hoop  poles, 
etc. 

Miscellaneous. 

Total  value 

Tom. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

1888  . 

$1,045,000 
1,200,000 
1,600,000 
2,100,000 

$750,000 

800.000 

900,000 

1,016,000 

'i6,'oo6" 

12,500 

$30,000 
35.000 
40,000 
50,000 

"6"666' 
4,500 

$25,000 
30,000 
40,000 
30,000 

$1,850,000 

1889 

2,065,000 

1890. . . 
1891... 

250,000 
300,000 

50,227 
88,800 

2,580,000 
3,196,000 

Total  tonnAge,  416,800. 


M    12. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA, 
REFERENCE  TO  PAST  REPORTS. 

For  ori^nal  project  see  page   1073,  Annual  Eeport  for  1881. 
modified  project  see  page  1196,  Annual  Report  for  1889. 

ORIGINAL  CONDITION. 


For 


Wappoo  Cut  was  a  narrow,  crooked  tidal  stream,  with  but  little 
depth,  connecting  Ashley  and  Stono  rivers. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  securing  a  sufficiently  straight  and  continuous 
channel  60  feet  wide  "between  low  water  lines  and  6  feet  deep  at  low 
water  from  Ashley  to  Stono  rivers.  The  bulk  of  the  work  is  dredging. 
To  maintain  the  channel  two  training  walls  at  Stono  entrance  and 
three  closing  dams  are  to  be  made  and  some  bank  protection  done. 
The  estimated  cost  is  $88,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

One  hundred  and  seventy  thousand  seven  hundred  and  nine  cubic 
yards  of  dredging  had  been  done.  A  number  of  snags,  stumps,  and 
overhanging  trees  had  been  removed,  and  a  bulkhead  had  been  built 
across  the  mouth  of  Pomi)ey  Cut.  The  south  side  of  Elliott  Cut  had 
been  revetted  with  stone  for  a  length  of  1,300  feet. 

WORK  OF  PAST  YEAR. 

No  work  has  been  done,  as  the  balance  could  be  used  to  better  advan- 
\  tage  in  connection  with  the  next  appropriation  for  the  work. 

REMARKS. 

One  new  transi)ortation  line  has  been  established  through  this  cut 
during  the  year.  During  the  year  the  freight  passing  over  this  stream 
has  aggregated  140,000  tons. 
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With  the  balance  of  $2,583.23  on  hand  July  1, 1892,  a  dam  will  be 
built  across  the  old  slough  to  the  south  of  the  new  cut,  and  the  banks 
of  Elliott  Cut  wil\  be  revetted  as  far  as  the  funds  will  allow  in  accord- 
ance with  the  revised  project. 

This  work  is  in  the  coUeotion  district  of  Charleston,  S.  C,  which  is  the  port  of 
entry.    Amount  of  duties  coUoctod  in  the  calendar  year  of  1891,  $24,308.47. 

IJhe  following  appropriations  have  been  made  for  this  improvement: 

By  act  of  Congress — 

Approved  March  3, 1881 $10,000 

Passed  August  2, 1882 10,000 

Approved  July  5, 1884 ^ 3,000 

Approved  August  5, 1886 5,000 

Of  August  11, 1888 5,000 

Approved  September  19, 1890 10,000 

Total : 43,000 

Total  expenditures  to  June  30, 1892,  $40,416.77, 

Money  statement. 

July  1,1891,  balance  unexpended $2,586.23 

June  30,  1892,  amount  expended  during  fiscal  year  ; 3. 00 

July  1, 1892,  balance  unexpended 2,583.23 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12, 583. 23 

{Amount  ^estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  35, 000.  W 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  ^d 
harbor  acts  of  1866  and  1867. 


LETTER  OF  MR.  K.  WILLIS. 


Charleston,  S.  C,  May  Sly  1899, 
Wappoo  Cut,  South  Carolina. — This  narrow,  crooked,  sluggish  tide  stream,  the 
waterway  from  Charleston  to  Stono  River,  rorming  inland  passage  to  Savannah, 
Beaufort,  and  Florida,  by  the  wisdom  of  the  U.  8.  Government,  by  straightening  the 
out,  by  dredging^  and  connecting  it  with  EUiott  Cut,  has  transformed  it  into  a  pleas- 
ant, short,  and  now  reliable  route,  removing  all  the  annoyance  to  navigatioh  for- 
merly experienced,  and  allaying  all  risk  to  sail  vessels  and  steamers  and  flats,  now 
being  water  enough  for  regular  communication  at  all  times  with  the  city. 

Commercial  Btatiatioa,  Wappoo  Cut,  South  Carolina, 


ArtlcldB. 

1888. 

1880. 

1801. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Phosphate  rock tons . . 

Sea  islftnd  ootton ba^s . . 

Ttice bnsh.- 

60,000 

6,000 

150,000 

120.000 

2,000 

20,000,000 

$300,000 
360,000 
150,000 
240,000 
30,000 
160.000 

70.000 

10,000 

250,000 

80,000 

2  500 

22,500,000 



$476,000 
750,000 
262,500 
125,000 
40,000 
190,000 

25,000 

75,000 

12,000 

240,000 

90,000 

1,400 

25,000,000 

$525,000 
800,000 
250,000 
160,000 
21,  GOO  « 
200,000 

20  000 

Vegetables crates . . 

Fertiliaera tons.. 

Lamber feot.. 

Shingles,  ties,   and    other 

Total 

1,240,000 

1,867,500 

1,976,000 

Total  tons  transported  through  the  cut — 

1890 134,000 

1891 140,000 
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M  13. 

IMPROVEMENT  OF  EDISTO  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examinatioDS,  see  page  1140,  Annual  Keport  for  1881. 
For  modified  project,  see  page  1168,  Annual  Report  for  1889. 

ORIGINAL  CONDITION. 

The  river  was  choked  with  snags  and  had  many  half-formed  natural 
cut-offs. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  snagging,  etc.,  to  give  easy  navigation  for 
rafts  and  flat  boats  from  Guignards  Landing  to  the  mouth  of  the  river, 
a  distance  of  about  260  miles,  at  an  estimated  cost  of  $33,385. 

WORK. PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  x)oints  227  miles  and  no  miles 
above  the  mouth,  26,497  logs,  snags,  and  overhanging  trees,  etc.,  hav- 
ing been  removed  from  the  channel  and  banks.  Numerous  outlets  into 
the  swamps  had  been  closed,  and  one  large  natural  cut-off  had  been 
opened  and  made  the  main  channel  of  the  river. 

The  North  Fork  was  roughly  cleared  for  raft  navigation  for  width  of 
60  feet  and  depth  of  18  inches  at  low  water  between  Orangeburg 
Bridge  and  8  miles  below. 

WORK  OF  PAST  YEAR. 

The  river  and  harbor  act  of  September  19, 1890,  in  providing  for  this 
improvement,  contains  a  requirement  that  the  money  appropriated 
should  be  spent  in  equal  portions  in  the  North  and  South  Forks.  In 
accordance  therewith  work  was  commenced  near  Orangeburg,  on  the 
North  Fork,  and  at  New  Bridge,  on  the  South  Fork,  and  no  work  was 
done  on  the  main  river  below  the  "  forks."  The  original  project  did 
not  provide  for  any  work  on  the  North  Fork  of  the  Edisto  Eiver,  and, 
therefore,  the  $2,600  provided  for  such  work  should  not  be  charged 
against  the  original  estimated  cost  of  this  improvement. 

The  average  cost  of  removing  obstructions  was  about  38  cents  for  the 
North  and  54  cents  for  the  South  Fork. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  James  P.  Allen,  who  has 
shown  his  usual  zeal  and  ability. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year.  With  the  balance  of  $172.26  on  hand  July  1,  1892, 
nothing  can  be  done. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
132,580  tons. 

ENG  92 78 

Digitized  by  VjOOQ IC 


1234   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  V.   S.  ARMY. 

This  river  is  tributciry  to  the  collection  district  of  Charletston,  S.  C'  Charleston 
on  the  north  and  Beaufort  on  the  south  are  the  nearest  ports  of  entry.  Duties  on 
imports  collected  in  the  calendar  year  1891  at  the  custom-house  at  Charleston, 
$24,308.47;  at  Beaufort,  S.  C,  $31,50. 

For  this  improvement  the  following  approi)riation8  have  been  made: 

By  act  of  Congress — 

Passed  August  2,  1882 $8,000 

Approved  July  5,  1884 5,000 

Approved  August  5,  1886 3,000 

Of  August  11.  1888 5,000 

Approved  September  19.  1890 5,000 

Total.... 26,000 

Total  expenditures,  including  June  30, 1892,  $25,827.74. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  Charles- 
ton, S.  0.,  see  this  year's  annual  report  for  Charleston  Harbor.  For 
table  of  commercial  statistics  furnished  by  the  collector  of  Beaufort, 
S.  C,  see  this  year's  annual  report  for  Salkahatchie  River. 

Money  statement, 

July  1, 1891,  balance  uuexpeudcd .• $4, 193. 25 

June  30,  1892,  amount  expended  during  fiscal  year 4, 020. 99 

July  1,  1892,  balauce  unexpended 172. 26 

Amount  appropriated  by  act  approved  July  13,  1892 7, 385. 00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1893 7, 557. 26 


beport  ov  mb.  james  p.  aujsn,  assistant  engineer. 

United  States  Engineer  Office, 

Charleston,  8,  C,  June  $0, 1892, 

Captain:  I  bare  the  honor  to  submit  the  following  report  for  Edisto  River,  South 
Carolina. 

The  following  work  was  done  on  the  North  Fork :  Seventeen  hundred  and  thirty* 
three  trees  and  378^  cords  of  brush  were  cut  from  the  banks,  and  1,381  logs,  423 
stnraps,  537  large  snags,  and  47i  cords  of  small  snags  were  removed  from  the  chan- 
nel, covering  26  miles  in  length  of  river  between  Orangeburgandthe  junction  of  the 
North  and  South  Forks.  The  channel  is  60  feet  wide  and  18  inches  deep  at  low  water. 
Of  the  total  amount  expended  six-tenths  were  used  on  the  banks  and  four- tenths  in 
the  channel.    The  average  cost  of  obstructions  removed  was  38  cents. 

On  the  South  Fork,  440  trees  and  122  cords  of  brush  were  cut  from  the  banks,  and 
361  logs,  400  stumps,  1,006  large  snags,  and  76  cords  of  small  snags  were  removed 
from  the  channel,  which  is  60  feet  wide  and  18  inches  deep  at  low  water.  Of  the 
total  amount  expended  one-fourth  was  used  on  the  banks  and  three-fourths  were 
used  in  the  channel.  The  average  cost  of  obstructions  removed,  54  cents.  This  work 
was  done  between  New  Bridge  and  the  junction  of  the  North  and  South  Forks. 

Inclosed  is  a  statement  of  the  business  of  the  whole  nver,  which  has  been  pre- 

Sared  by  Mr.  J.  D.  Ackerman.    Mr.  Ackerman  has  superintended  the  work  on  the 
brth  Fork,  and  Mr.  B.  G.  Willis  that  on  the  South  Fork.    They  have  both  been 
active  and  efficient  in  the  discharge  of  their  duties. 
Very  respectfully,  your  obedient  servant, 


James  P.  Aij.en, 
AssUtant  Engineer, 


Capt.  Frederic  V.  Abbot, 

Corps  of  EnyincerSf   U.  S»  A^ 
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COMME&CIAL  STATISTICS. 


COTTAGEVILLE,  S.  C,  JttlW  4^  1892, 

I  bef?  heTOTvith  to  Bond  you  a  report  of  the  commerce  ptiflsing  over  the  Edisto 
River,  1891: 


Articles. 


1887. 


Quantity.       Yalne. 


Quantity.       Value. 


1889. 


Quantity.       Value. 


Sawed  lumber. .  .feet  B.  M. 

Hewn  timber feet. . 

Ilound  timber  .  .linear  Teot. 

Cross-ties foet. 

Kice bushels. 

Naval  stores barrels . 

Wood 

Phosphate tons 

Miscellaneous,    cord- wood, 
etc 


30,000,000 

15.000,000 

1,500,000 

'    38,000 

134,082 


$240,000.00 

90,000,00 

75,000.00 

3,500.00 

149,970.40 


32,000.000 

15, 000, 000 

2,000.000 

60,000 

130, 114 


$250,000.00 

90,000.00 

100,000.00 

4,800.00 

156, 136. 68 


32,500,000 

18,000.000 

1,500,000 

2,000;  000 

128,340 


$200,000.00 
126,000.00 
75, 000. 00 
160,000.00 
154,0ii8.00 


$8,000 


6,000.00 


Total. 


568,478.40 


614.936.68 


781, 008. 00 


Articles. 


1800. 


Quantity.         Value. 


1891. 


Quantity.         Value. 


Sawed  lumber feetB.  M. 

Hewn  timber feet. 

Round  timber linear  feet. 

Cross-ties feet. 

Bice bushels.. 

Naval  stores barrels. 

Wood 

Phosphate tons . 

Miscellaneoas,  cord-wood,  etc 


35,000,000 

17,000,000 

1,500,000 

2,  500, 000 

128, 796 

900 


$280,000.00 
102,000.00 
75,000,00 
200,000.00 
154, 555. 20 
3,600.00 


37,000,000 

12,000,000 

1,500,000 

2,000,000 

130, 760 

6,200 


8,000.00 


25,000 


$296, 000. 00 
72, 000, 00 
75, 000. 00 
160, 000. 00 
156,  912. 00 
4, 800. 00 
7. 000.  00 
125,  OOU.  UO 


Total  . 


823, 155. 20 


896,712.00 


132^.580  tons,  including  105,500  tons  timber. 
RcHi^ertfully  8iibiuitt<>d. 
Your  obedient  servant^ 

Capt.  F.  V.  Abbot. 


J.  D.  ACKKRMAN. 


M  X4. 

IMPROVEMENT  OF  SALKAHATCHIE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliDDiinary  examination,  see  page  1144,  Annual  Eeport  for  1881. 

ORIGINAL.  CONDITION. 

The  river  was  choked  with  logs  and  snags,  and  in  some  places  was 
divided  into  small  branches  by  numerous  low-lying  islands. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  clearing  the  channel  for  rafts  and  flat-boats 
from  a  point  5  miles  above  Tobys  Bluff  to  Hickory  Hill,  46  miles  above 
the  river  mouth,  a  total  length  of  77  miles,  at  an  estimated  cost  of 
$18,000, 
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WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  46  miles  and  123  miles 
above  the  mouth,  12,800  logs,  suags,  overhanging  trees,  etc.,  having 
been  removed  from  the  channel  and  banks.  Over  181  outlets  into  the 
swamp  were  closed;  a  dam  was  built  to  remove  a  local  shoal;  one  natu- 
ral cutoff  was  widened  and  made  the  main  channel  of  the  river,  and 
one  bad  cutoff  was  closed. 

WORK  OF  PAST  YEAR. 

No  work  was  done,  as  the  river  was  in  a  sufficiently  navigable  condi- 
tioDL  for  the  business  parsing  over  it. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  the  river  dur- 
ing the  year.  With  the  balance  of  $1,517.07  on  hand  July  1,  1892,  the 
river  will  be  maintained  in  fair  rafting  order. 

As  the  appropriation  of  September  19, 1890,  comi)letes  the  estimated 
cost  for  this  improvement  a  ccmsiderable  balance  will  be  held  in  hand 
to  maintain  the  river  in  a  navigable  condition  in  the  future.  During 
the  year  the  freights  passing  over  this  stream  liave  aggregated  13,300 
tons. 

This  river  is  tributary  to  the  colloctiou  district  of  Charleston,  S.  C.     Beaufort  ia 
the  nearest  port  of  entry.    Duties  on  iiuporte  collecte<l  at  the  custom-house  at  Beau- 
fort, S.  C,  in  1891,  $31.50. 
For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  passed  August  2,  1SS2 $5, 000 

Approved  July  5,  1884 3,000 

Approved  August  5,  1886 2,000 

Of  August  11,  1888 3,000 

Approved  Septombe*  19,  1890 5,000 

Total • 18,000 

Total  expenditures,  including  June  30,  1892,  $13,482.93. 

Money  statement, 

July  1,  1891,  balance  unexpended $4, 524. 80 

Juno  30, 1892,  amount  expended  during  liscal  year 7. 73 

July  1,  1892,  balance  unexpended , 4,517.07 


COMMERCIAL  STATISTICS. 

Arrival  and  clearances  of  vessels  and  commerce  at  Bemifort,  S,  C.,from  January  I,1SS8, 

to  December  51,  1891. 

ARRIVED. 


Coastwise. 

Foreign  porta. 

Total. 

Year. 

American  voftsela. 

Foreign  vessels. 

No. 

Tons. 

Crow. 

No. 

Tons. 

1.003 
1,461 
2.987 
1,567 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1889.... 
1890.... 
1891.... 

103 
98 
43 
37 

121, 207 

128,  834 
49,173 
40,145 

2,630 

2,728 

927 

786 

3 

2 
7 
3 

26 
19 
75 
26 

30 
58 
52 
22 

21,785 
54,464 
48,656 
21.503 

422 

1,096 

972 

416 

186 
158 
102 
02 

144,085 
230, 193 
10u,816 
63,215 

8.078 
3,853 
1,074 
1,222 

CLEARED. 

1888.... 
1889 

57 
57 
12 
7 

63.287 

73, 744 

6,436 

3,921 

1,566 

1,872 

127 

75 

3 

1.465 

33 

78 
98 
88 
51 

85,523 
99,898 
94,285 
56,300 

1,561 

1,944 

1,828 

932 

188 
155 
101 
58 

150.275 
173,  642 
100, 822 
60,221 

3.160 
3,816 
1,969 
1,007 

1890.... 
1891... . 

1 

101 

14 

Digitize 

dby  VjU 

.^^ic 

APPENDIX  H — ^REPORT  OP  CAPTAIN  ABBOT. 


1237 


Arrival  and  clearances  of  veeeels  and  commerce  at  Beaufort,  S,  €.,  etc, — Continued. 

OOMHBBCS. 


Tear. 

Yalne  of  ex- 
ports. 

Yalne  of  im* 
ports. 

Duties  col- 
looted. 

1888 

$860,393.00 

1,083,085.00 

1,040,197.00 

e27,85L00 

$65,645.86 
24,266.00 
41,005.00 

187,942.64 

$17.00 

1889 

160.00 

1890 

1891 

8L60 

BOBBBT  ShaIXS, 

Colleotor. 


LBTTKR  OF  MR.  W.  D.  NILBfl. 

Salkahatchie  River,  South  Carolina,  June  10, 189i, 
Dear  Sir:  Ton  will  find  below  a  tabulated  statement  of  commercial  statistics  of 
Salkahatchie  River,  South  Carolina,  for  the  year  1891;  the  data  for  this  statement  I 
obtained  from  the  written  statements  of  the  men  doing  the  business  on  the  river.    I 
herewith  inclose  said  statements. 


Articles. 

1887. 

1888. 

1889. 

Quantity. 

Value. 

Quantity. 

Xalne. 

Quantity. 

Value. 

Lumber,  sawed feet,  B.  M. . 

Timber do 

4,450,000 

132,050 

3,000,000 

400,000 

40,000 

170,000 

2,000 

8,000 

$30,000 

2,000 

12,000 

200,000 

36,000 

16,000 

4,000 

3,500,000 

160,000 

17,000 

175,000 

2.000 

8.000 

$31,500 
800 

Cross-ties number.. 

Rice bushels.. 

Naval  stores casks.. 

Rosin barrels.. 

41,000 

200,000 

2,125 

9,798 

13,120 

250,000 

38,875 

15,000 

4,590 
218,750 
84,000 
12,000 
10,000 

Total 

342,046 

800,000 

3U,640 

Articles. 

1800. 

1891. 

Quantity. 

Value. 

Quantity. 

Value. 

Lumber,  sawed ft 

80t,B.M.. 
do 

3,000,000 

«27,000 

100,000 

3,500,000 

16,000 

175,000 

116 

1,125 

$900 
31,500 

Timber 

Oross-iles                          

TiiimltAr^ 

4  500 

Rice bushels.. 

Naval  stores casks.. 

Rosin barrels.. 

liriiKMfllan^nR                                r-  - 

200,000 

450 

4,500 

250,666 
8,100 
6,750 
5,000 

200.000 
2,300 
1,400 

l^otal 

296,850 

240,600 

NOTB.— rif^res  for  1887  to  1890,  inclusive,  were  added  in  XT.  S.  Engineer  Office,  Charleston,  S.  C,  from 
previous  reports. 

TOTAL  TONS. 

1889 16,000 

1890 13,000 

1891  13,300 

Rice  Ih  shipped  only  over  that  part  of  the  river  called  Coinbahee.    Total  tonnage 
of  the  above  is  about*  13,300. 
Respectfolly,  yours, 

W«  IJ*  £(IU£S« 

Capt.  F.  V.  Abbot, 

Corpt  of  Engineers,  U,  8.  A. 
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M  IS. 

IMPROVEMENT  OF  BEAUFORT  RlVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1235,  Annual  Beport  for  1890. 

ORIGINAL  CONDITION. 

t 

There  was  a  thoroughly  good  7-foot  channel  between  the  town  of 
Beaufort  and  Goosaw  Eiver,  except  at  a  point  called  Brickyard,  near 
Goosaw  mouth.  The  least  depth  here  was  about  4  feet  at  low  water, 
and  the  channel  when  deep  enough  was  too  narrow. 

PLAN  OP  IMPROVEMENT. 

It  is  proposed  to  deepen  and  widen  the  channel  by  dredging  suffi- 
ciently to  give  a  continuously  wide  7-foot  channel  at  low  water  all  the 
way  through.    The  estimated  cost  is  $25,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

Three  thousand  seven  hundred  and  fifty  four  cubic  yards  have  been 
dredged  from  the  mouth  of  the  Brickyard  Greek. 

WORK  OP  PAST  YEAR. 

Dredging  under  contract  with  Mr.  Thomas  Young,  of  Gharleston,  8. 0., 
continued  till  May  26, 1892,  at  which  time  the  contract  was  comi^leted. 
Twenty-eight  thousand  five  hundred  and  twelve  cubic  yards  were 
dredged  during  the  year.  A  7-foot  channel  all  the  way  through  has 
been  secured.  For  details  of  work  done  and  commercial  statistics 
reference  is  made  to  the  report  of  my  assistant  engineer,  Mr.  James  P. 
Allen,  who  has  shown  his  usual  zeal  and  ability. 

BK  lit  A  K  K  S. 

Fo  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year. 

The  balance  of  $2,916.05  on  hand  July  1, 1892,  will  be  retained  until 
further  funds  are  provided  by  Gongress. 

During  the  year  the  freight  passed  over  this  stream  has  aggregated 
about  202.235  tons. 

This  river  is  in  the  ooUection  district  of  Beaufort,  S.  C.  Beaufort  is  its  port  of 
entry.    Amount  of  duties  collected  in  the  calendar  year  of  1891,  $31.50. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  approved  September  19^  1890^  $12,500. 

Total  expenditures  including  June  30, 1892,  $9,584.95. 

For  table  of  commercial  statistics,  famishei  by  the  collector  of  Beau- 
fort, S.  0.,  see  this  year's  annual  report  for  Salkahatchie  Biver,  South 
Carolina. 
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Money  atatemeniL 

July  1, 1891,  balance  unexpended $11,896.83 

June  ^,  1892,  amount  expended  during  iiscal  year ^ 8, 981. 78 

July  1, 1892,  balance  unexpended 2,915.05 

Amount  appropriated  by  act  approved  July  13, 1892 12, 500*  00 

Amount  available  for  fiscal  year  ending  June  30, 1893. 15, 415. 05 


BSPORT  OF  MR.  JAMS8  P.  ALUSK,  ASSISTANT  BKOIKESK. 

UmTBD  States  Engineer  Office, 

Charleston,  S.  C.,June  SO,  1892. 

Captain:  I  have  the  honor  to  submit  the  following  report  for  Beaufort  River, 
South  Carolina. 

Work  under  the  contract  of  Mr.  Thomas  Young,  of  Charleston,  8.  C,  was  continued 
durins  the  year  until  May  26,  on  which  date  the  last  dredging  under  this  contract 
was  done.  Mr.  Tonne's  contract  was  extended  twice  upon  his  request,  first  from 
December  31,  1891,  to  March  31, 1892,  and  later  from  March  31, 1892,  to  June  30,  1892. 

The  dredging  was  done  on  three  ranges,  the  first  over  a  shoal  just  within  tiie  mouth 
of  Brickyard  Creek,  the  second  beginning  about  1,400  feet  from  where  the  first  ended, 
and  extended  to  the  next  bend,  and  the  third  continuing  the  channel  from  this  bend 
through  a  portion  of  the  next  reach.  These  have  been  aesignated  Ranges  1, 2,  and  3 
respectively.  The  greater  part  of  the  dredging  on  Range  No.  1  was  through  mud, 
but  at  the  inner  end  of  this  range  a  sand  shoal  was  encountered  where  the  work  was 
more  difficult.  A  out  was  made  at  this  point  1,000  feet  long,  150  feet  wide,  and  7 
feet  deep  at  low  water,  and  14,591  cubic  yards  of  material  were  removed. 

On  Range  No.  2  a  channel  1,100  feet  lon^,  175  feet  wide,  and  7  feet  deep  at  low 
water  was  secured,  the  material  removed  being  mud,  and  amounting  to  3,473  cubic 
yards.    . 

On  Range  No.  3  the  cutting  was  about  900  feet  long  to  obtain  a  channel  200  feet 
wide  and7>feet  deep  at  low  water,  mainly  through  mud.  Ten  thousand  four  hun- 
dred and  forty-eight  cubic  yards  of  material  were  removed.  * 

When  the  contract  was  made  it  was  supposed  that  rock  would  be  encountered  in 
some  places  at  a  less  depth  than  7  feet  at  low  water,  but  this  did  not  prove  to  be  so 
and  no  payment  was  made  for  tbe  removal  of  rock,  llie  dredgings  were  d|Lmped  at 
first  in  Coosaw  River,  about  a  quarter  of  a  mile  outside  of  the  mouth  of  the  creek, 
but  complaint  was  made  that  they  were  being  dumped  too  near  the  channel  entering 
Brickyard  Creek  from  Coosaw  River,  and  examination  proved  this  to  be  the  case. 
The  Brickyard  Creek  Channel  at  this  point  was  both  shallow  and  narrow,  and  there 
was  not  sufficient  room  to  dump  between  it  and  the  marsh  on  the  south  side ;  conse- 
quetntly  the  dredgings  were  removed  to  the  frirther  side  of  Coosaw  River,  making  it 
necessary  to  pay  the  greater  towage  for  a  large  portion  of  the  balance  of  the  work. 
Later  still  the  materisQ  was  dumped  in  McCaUey  Creek,  which  proved  to  be  a  very 
good  dumping  ground,  except  that  the  towboat  could  not  get  into  it  at  all  stages 
of  the  tide,  five  thousand  one  hundred  and  fifty-five  cubic  yards  of  material  were 
dumped  a  quarter  of  a  mile  outside  of  the  mouth  of  Brickyard  Creek,  less  than  one 
mile  tow;  11,258  cubic  yards  were  duipped  on  the  north  side  of  Coosaw  River,  more 
than  1  and  less  than  2  miles ;  1,916  cubic  yards  were  dumped  in  McCalley  Creek,  less 
than  1  mile  from  dredge,  and  10,183  cubic  yards  were  dumped  in  McCalley  Creek 
more  than  1  and  less  than  2  miles  from  dredge. 

The  contract  work  was  very  judiciously  and  faithfully  inspected  by  Mr.  W.  D. 
Niles.  After  the  completion  of  the  dredging  a  careful  hydrographic  survey  of  a 
portion  of  the  creek  was  made  by  Mr.  W.  A.  Leland,  assisted  by  Mr.  w.  M.  Smith  and 
Mr.  J.  H.  Du  Prd.  Mr.  Leland  deserves  credit  for  the  prompt  and  thorpugh  manner 
in  which  the  survey  was  made.  A  copy  of  his  map  is  herewith  submitted.  A  7-foot 
channel  is  shown  entirely  through,  except  at  the  junction  of  ranges  1  and  3. 
Here  the  channel  is  slightly  less  than  7  feet.  The  7-foot  channel  is  too  narrow  in 
several  places,  more  especiidly  beyond  the  point  where  this  year's  dredging  ended, 
and  should  be  widened  under  another  appropriation.  The  cut  on  Range  No.  1  should 
be  widened  considerably  and  a  shoal  which  is  shown  in  the  channel  from  Coosaw 
River  into  Brickyard  Creek  should  be  cut  through .  Rock  wUl  probably  be  encountered 
in  making  this  last-mentioned  cut.  This  rock  is  the  phosphate  rock  which  abounds 
in  the  localil^  and  should  be  removed  at  comparatively  small  expense,  as  its  market 
value  will  offset  the  cost  of  removal  to  a  contractor. 
Very  respectfully,  your  obedient  servant^ 

James  P.  Alubn, 
Assistant  Engineer, 

Capt.  Frbdsric  V.  Abbot, 

Carps  of  Engineers,  U,  8,  A,,  C^  \ 
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OOBOIERCIAL  STATISTICS. 


Beaufort,  S.  C,  June  10, 189^. 
Sir:  Toa  will  find  below  a  tabnlated  statement  of  the  commerce  passing  over  that 
part  of  Beaufort  River,  Sonth  Carolina,  known  as  Brickyard  Creek,  for  fear  1891. 
The  data  for  this  statement  I  obtained  from  the  written  statement  of  the  bosmess  men 
doing  business  through  said  Brickyard  Creek. 


Articles. 


1891. 


Quantity.      Yaloe, 


Ltunber,  timber,  railroad  ties. 

Shingles 

Wood 

Coal. 


Phoaphate,  rock 1 

General  merchandise,  machinery,  hardware,  etc  . 

Lint  cotton,  seed  cotton 

Bonghorice 


feet.. 

.number. . 

cords 

tons.. 

do... 

do... 

do... 

do... 


4,120,000 

100,000 

600 

7,300 

173,000 

0,150 

1,000 

1,000 


$37,600 

600 

1,800 

^,000 

820,000 

300,000 

140,000 

50,000 


Total. 


1.378.800 


Aggregate  tons  of  freight  transported  through  Brickyard  Creek  dnriug  the  year 
was  ^,235  tons. 

Aggregate  tonnage,  value,  and  number  of  trips  of  vessels  passing  through  that  part  of  Beau- 
fort Biver,  South  jOaroUna,  known  as  Briohyard  Creek  during  the  year  1891, 


Ko. 


Class. 


Passenger  boats 

Tagboats 

Dredges,  wash  boats,  lighters. 

CoaMwise  vessels 

Steam  pleasure  yacht 

Small  boats  from  2  to  50  tons  . 

Pilot  boats 

Kevenuo  cutter 

Buoy  tender 

Fish  Commission  boat 

Total 


ggregate 
ton. 


000 

1,000 

6,000 

10,000 

250 

400 

100 

1,100 


10,750 


Aggregate 
valuQ, 


$40,000 
170,000 
280,000 
500.000 
203,000 
12,000 
10,000 

160,000 


Aggre- 
£ate  num- 
ber trips. 


1,875,000 


140 

1,500 

5,500 

20 

16 

500 

76 


7,780 


Five  thousand  passengers  passed  over  the  creek  during  the  year. 

Capt.  F.  V.  Abbot, 

Corps  of  Engineers,  U.  S.  A, 


M  i6. 


W.  D.  NiLKS. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 


On  May  2, 1892,  two  wrecks  in  Quinby  Creek,  the  eastern  branch  of 
the  Eastern  Branch  of  the  Cooper  River,  were  reported  to  me  as  being 
dangerous  to  navigation,  and  idso  a  third  wreck  in  the  Eastern  Branch 
of  Cooper  Biver  not  far  below  the  month  of  Quinby  Creek.  The  matter 
was  reported  to  the  Chief  of  Engineers  and  an  allotment  of  $100  was 
asked  and  obtained  to  make  an  examination  looking  to  their  removal. 
This  examination  was  made  on  June  17, 1892.  All  three  wrecks  were 
found  to  be  obstructions  to  navigation  and  of  a  dangerous  character. 
It  is  estimated  that  they  can  be  removed  for  the  following  amounts,  viz : 
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The  lower  wreck  is  that  of  a  tugboat,  the  B.  F.  Huger^  past  which 
all  the  commerce,  reported  in  the  appended  letter  of  Gapt.  John  Ball, 
is  carried.    It  can  be  removed  for  $160. 

The  second  and  third  wrecks  are  the  remains,  respectively,  of  a 
schooner  and  sloop,  and  past  them  the  commerce  to  and  from  Quinby 
Bridge  Landing  and  Quinby  Landing  is  carried.    The  schooner  can  be  , 
removed  for  $400  and  the  sloop  for  $200.    All  three  wrecks  come  plainly 
under  the  provision  of  the  law. 


STATISTICAL  IXTTKR  OP  CAPTAIN  JOHN  BALL. 

Cooper  Bivbr  and  Quinby  Creek,  South  Carolina, 

Charleston,  S.  C,  July  1, 1S9S. 
Bear  Sir:  At  your  request  I  endeavor  to  give  you  as  near  as  possible  the  amount 
of  freight  that  passes  the  wrecks  reportea  sometime  ago  in  Quinby  Creek,  viz : 
From  the  bridge  landing,  Quinby  Creek,  about  12,000  to  13,000  cross-ties,  valued 
s),  $295  a  thousand.  Wood,  oak,  dnd  pine,  about  2,500  cords,  average  value,  $3  a 
cord.  Naval  stores,  2,500  barrels  rosin,  $2.75  to  $3.50  per  barrel.  Three  hundred 
casks  spirits  turpentine,  value  $15  a  cask.  Merchandise  up  to  bridge,  $10,000  to 
$12,000.  From  Huger's  bridge  and  Inabinet's  landings,  about  3,500,000  feet  of  lumber 
(by  boat),  2,500  barrels  rosin,  300  casks  spirits  turpentine,  500  cords  wood,  and  mer- 
chandise up  rivOT.  $8,000  to  $10,000.  From  Quinby  landing,  wood,  2,500  to  3,000  cords, 
average  value,  $3  a  cord.  Cross  ties,  13,000,  at  $295  per  thousand:  merchandise  up 
river,  about  $500.  The  above  is  the  best  I  can  find  out,  and  hope  will  be  satisfactory. 
£espectfully,  yours, 

John  Ball.    - 
Capt.  F.  V.  Abbot. 
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IMPEOVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  ANt> 
OF  CUMBERLAND  SOUND,  GEORGIA. 


BEPOnT  OF  CAPTAIN  0.  M.  CARTER,  CORPS  OF  ENGTNEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Savannab  Harbor,  Georgia. 
2^  Savannab  River,  Georgia. 

3.  Darien  Harbor,  Georgia. 

4.  Altamaba  River,  Georgia. 

5.  Oconee  River,  Georgia. 

6.  Ocmnlgee  River,  Georgia. 


7.  Branswick  Harbor,  Georgia. 

8.  Jekyl  Creek,  Georgia. 

9.  Cumberland  Sound,  Georgia. 

10.  Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 

11.  Inside  route  between  Doboy  and  Sapelo,  Georgia. 

12.  Inside  route  between  Savannah,  Georgia,  and  Femandina,  Florida. 
IB.  Brunswick  Outer  Bar,  Georgia. 


United  States  Engineer  Office, 

Savannah,  Oa.,  July  i,  189J9. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  of  river  and 
harbor  improvements  then  in  my  charge. 

-  Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


N  I. 

improvement  of  savannah  HARBOR,  GEORGIA. 

Operations  for  improving  this  harbor  have  been  carried  on  during 
the  last  fiscal  year  in  accordance  with  a  project  of  improvement  ap- 
proved by  the  Secretary  of  War  July  22, 1890,  and  printed  as  part  of 
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Appendix  O  1,  ADnual  Report  of  the  Chief  of  Engineers  for  1890.  For 
a  special  history  of  past  work,  see  pages  1012-1023,  Annual  Report  of 
the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  same 
of^cer  since  that  date. 

OSiaiNAL  CONDITION. 

In  1873,  before  the  work  of  improvement  was  inaugurated,  the  usual 
draft  of  vessels  navigating  the  river  at  high  water  was  14.5  feet.  The 
mean  rise  and  fall  of  the  tide  was  about  0.5  feet  at  the  city  of  Savannah, 
and  7  feet  at  the  mouth  of  the  river. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement  under  which  operations  have  been  carried 
on  during  the  last  fiscal  year  provides  for  the  establishment  of  a  chan- 
nel depth  of  26  feet  at  mean  high  water  from  the  city  of  Savannah  to 
the  sea.  The  mean  rise  and  fall  of  tides  varies  from  6.97  feet  at  Fort 
Pulaski  to  6.07  feet  at  the  barge  office  in  the  city  of  Savannah.  The 
principal  features  of  the  project  of  improvement,  which  is  printed  as  a 
•  part  of  Appendix  O  1,  Annual  Report  of  the  Chief  of  Engineers  for 
1890,  are: 

(1)  The  enlargement  of  Drakie  Cut. 

(2)  The  entire  or  partial  removal  of  King  Island. 

(3)  The  construction  of  a  deflecting  jetty  from  Argyle  Island. 

(4)  The  partial  removal  of  Marsh  Island  and  the  closing  of  the  chan- 
nel north  of  it. 

(5)  The  construction  of  a  training  wall  from  Marsh  Island  to  Kinsey 
Point  and  the  enlargement  of  the  river  near  there. 

(6)  The  construction  of  a  training  wall  at  Garden  Bank. 

(7)  Spur  jetties  or  bank  protection  in  the  Wrecks  Channel,  and  a 
deflecting  jetty  at  Mackay  Point. 

(8)  The  removal  of  a  portion  of  Dam  No.  15. 

(9)  The  closing  of  Duck  Puddle. 

(10)  The  construction  of  shore  protection  and  of  training  walls  be- 
tween the  wing  dams  in  North  Channel  from  the  Upper  Flats  to  the 
Oyster  Bed. 

(11)  The  construction  of  training  walls  extending  eastward  from 
Cockspur  Island  and  the  Oyster  Bed. 

(12)  Dredging  is  provided  for  between  the  Cross  Tides  and  Tybee 
Koads. 

The  estimated  cost  of  this  improvement  is  $3,500,000,  providingiiinds 
are  regularly  and  adequately  supplied. 

Prior  to  1826  an  expenditure  of  about  $100,000,  raised  by  a  tax  upon 
shipping  entering  the  harbor,  was  made  under  the  direction  of  the  com- 
missioners of  pilotage  in  clearing  the  river  of  wrecks,  and  in  otherwise 
improving  its  condition,  and  between  1867  and  1871  an  expenditure  of 
$157,000  was  made  by  the  city  of  Savannah  in  dredging  on  the  shoals 
between  Cross  Tides  and  the  sea.  From  1826,  the  date  of  the  first 
appropriation  made  by  the  United  States  for  the  river,  up  to  the  date 
of  beginning  operations  according  to  the  26-foot  plan  of  improvement, 
appropriations  aggregating  $1,879,096.64  were  made  by  Congress  for 
the  work. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

In  1872  the  United  States  Engineer  Department  resumed  charge  of 
the  improvement  of  the  harbor^  and  from  that  time  up  to  July  1, 1874 
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(since  which  date  operations  have  been  carried  on  in  accordance  with 
the  22-foot  plan  of  improvement  described  on  page  1246,  Annual  Keport 
qfithQ  Chief  of  Engineers  for  1890),  there  were  removed  from  the  chan- 
nel 6  vessels,  16  cribs,  and  1  sunken  lighter,  besides  166,498  cubic  yards 
of  material,  dredged  from  the  wrecks,  the  shoals  abreast  of  Elba  Island 
and  at  the  Oyster  Beds,  and  from  Tybee  KjioU. 

Under  the  22- foot  project  the  following  work  has  been  accomplished: 

At  Gross  Tides  a  dam  has  been  constructed,  extending  from  the  rice 
dike  on  Argyle  Island  to  that  on  Hutchinson  Island,  with  the  object 
of  diverting  a  large  volume  of  water  at  ebb  tide  into  the  Front  River. 
This  dam  was  originally  designed  to  be  a  pile  structure,  and  was  be- 
gun in  1876.  During  the  next  year  it  was  so  much  injured  by  a  freshet 
that  work  upon  it  was  suspended.  In  December,  1878,  the  present 
dam  was  begun.  It  is  composed  of  log  and  brush  mattresses,  and 
brush  fascines  loaded  with  riprap  stone,  and  is  located  273  feet  above 
the  abandoned  pile  structure. 

As  soon  as  the  dam  was  brought  up  above  the  level  of  mean  low 
water  considerable  settlement  occurred,  due  to  scour  caused  by  the  ebb- 
tide overpour.  To  prevent  further  scour  an  apron  of  log  mattresses 
was  placed  along  its  downstream  face,  and  the  dam  was  raised  in  1885 
with  brush  fascines  and  stone  to  the  level  of  high  water  by  building  on 
the  up-stream  side  of  the  crest,  utilizing  the  old  stru(5ture  as  an  addi- 
tional apron. 

Since  that  time  further  settlement  has  occurred,  and  the  work  has 
also  been  damaged  by  fishermen  and  other  parties  who  throw  large 
quantities  of  stone  off  the  dam  to  open  a  short  water  route  from  Back 
River  to  the  city  of  Savannah. 

About  70  linear  feet  of  the  old  Kings  Island  Jetty,  near  Cross  Tides, 
was  removed  in  1880-'81  to  facilitate  the  flow  of  water  into  Front 
River. 

Three  wing  dams  were  constructed  in  1882-'83  for  the  improvement 
of  the  Garden  Bank  Shoal  in  front  of  the  city.  They  spring  from  Fig 
Island  and  contract  the  waterway  which  was  formerly  from  ^  to  1,050 
feet  in  width  to  about  560  feet.  A  short  spur  jetty  was  built  in  1883 
about  800  feet  above  the  lower  end  of  Fig  Island  to  regulate  the  ebb 
flow  from  Front  River  into  the  Wrecks  Channel. 

To  properly  confine  the  ebb  currents  in  the  Wrecks  Channel  a  train- 
ing wall  rising  to  mean  high  water  was  built  for  a  length  of  about  6,750 
feet  downstream  from  a  point  a  little  above  the  lower  end  of  Fig  Islaud, 
with  which  it  is  connected  by  a  return  work  160  feet  in  length. 

This  training  wall,  begun  in  1881,  and  extended  and  raised  at  inter- 
vals since  then,  runs  about  parallel  to  the  right  bank  of  the  river  and 
is  provided  on  the  channel  side  with  11  short  spurs  placed  at  right 
angles  to  the  axis  of  the  channel,  which  has  a  low -water  width  increas- 
ing from  680  feet  at  the  upper  end  to  880  feet  at  the  lower. 

Two  dams,  numbered  6  and  llj,  respectively,  and  designed  to  in- 
crease the  flow  of  water  in  the  main  channel,  were  built  in  1883  to  close 
lateral  channels  on  either  side  of  Barnwell  Islaud,  opposite  Fort  Ogle- 
thorpe. 

A  low-siU  dam,  designed  to  increase  the  ebb  flow  in  the  north  chan- 
nel, was  built  in  1881  across  the  south  channel  a  short  distance  below 
the  head  of  Elba  Island. 

A  wing  dam,  numbered  15,  was  built  in  1883  for  the  improvement  of 
the  channel  at  the  Obstructions.  It  extends  eastward  from  Barnwell 
Island,  No.  3,  and  contracts  the  waterway,  which  was  formerly  about 
1,960  feet  in  width,  to  about  1,000  feet 
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Three  pairs  of  wing  dams  have  been  built  for  the  improvement  of  the 
crossing  at  the  Upper  Flats.  Those  numbered  4  and  23,  built  in  1883, 
constitute  the  upper  pair  and  are  situated  at  the  eastern  end  of  SpiHt. 
Island.  Those  numbered  6  and  25,  constituting  the  second  pair,  and 
those  numbered  10  and  27,  constituting  the  third  pair,  are  situated  at 
distances  below  the  first  of  about  800  and  1,000  yards,  respectively. 

The  original  low- water  width  of  the  river  at  this  crossing  varied  from 
2,000  to  4,000  feet  It  is  reduced  by  these  dams  to  1,050  feet  at  the 
upper  and  to  1,200  feet  at  the  lower  pair.  These  dams  rest,  with  the 
inper  ends  of  the  respective  pairs,  upon  opposite  banks  of  the  river, 
with  the  exception  of  the  one  numbered  27,  between  whose  inner  end 
and  the  shore  there  is  a  gap  of  about  500  yards. 

Three  wing  dams  have  been  built  for  the  improvement  of  the  cross- 
ing at  the  Lower  Flats.  At  the  upper  end  of  this  crossing,  dams  num- 
bered 14  and  29  were  built  in  1883-'86.  They  spring  from  the  opposite 
banks  of  the  river,  and  contract  the  waterway  from  over  2,400  feet  to 
1,250  feet.  At  the  lower  end  of  this  crossing  a  partially  completed 
dam,  numbered  13,  was  built  in  1883.  It  springs  from  Islands  1  and  2, 
and  leaves  a  waterway  1,250  feet  in  width  between  its  outer  end  and 
the  opposite  shore  of  Jones  Island. 

The  lateral  channel  at  Philbricks  Cut,  Big  Gap,  and  Dutch  Gap  are 
closed  by  dams  built  in  1882. 

Two  pairs  of  wing  dams  have  been  built  for  the  improvement  of  the 
Long  Island  Crossing. 

Dams  numbered  26  and  33,  constituting  the  upper  pair,  were  built  in 
1885.  They  reduce  the  low-water  width  of  the  river  from  3,100  to 
1,300  feet.  Dams  numbered  28  and  35,  constituting  the  lower  pair, 
were  built  in  1886-'87  and  reduce  that  width  from  4,500  to  1,350  feet 
The  inner  ends  of  these  dams  are  connected  with  the  shore,  with  the 
exception  of  number  35,  between  whose  inner  end  and  the  shore  of 
Jones  Island  there  is  a  gap  of  500  feet. 

To  prevent  the  diversion  of  the  ebb  flow  from  the  main  ship  channel 
a  dam  numbered  31,  and  about  3,600  feet  in  length,  was  built  in  1885, 
to  close  the  old  channel  north  of  the  Oyster  Beds. 

For  the  improvement  of  the  channel  across  Tybee  Knoll,  a  training 
wall  extending  from  the  Oyster  Beds  eastward  a  distance  of  10,031  feet, 
was  begun  in  January,  1889.  Two  courses  were  completed  during  that 
fiscal  year,  and  during  next  year  the  third  course  was  extended  3,660.6 
feet,  and  an  additional  load  of  riprap  was  placed  on  the  entire  crest. 

All  of  the  structures  described  are  composed  of  log  and  brush  mat- 
tresses, or  brush  fascines,  or  both,  loaded  with  riprap  stone.  In  their 
original  construction  and  the  repairs  which  it  has  been  necessary  to 
execute  up  to  July  1, 1890,  there  have  been  used  438,679.49  square  yards 
of  log  and  brush  mattresses,  105,853.28  cubic  yards  of  brush  fascines, 
95,353.58  cubic  yards  of  riprap  stone,  and  1,591.87  cubic  yards  of  shells, 
while  973  cubic  yards  of  stone  have  been  removed  iu  repairing  the  Fig 
Island  training  wall. 

During  this  i)eriod  the  river  channel  was  widened  at  the  lower  end  of 
Fig  Island,  and  more  or  less  dredging  was  done  upon  the  vaiious  shoals 
between  Cross  Tides  and  Tybee  Knoll.  Up  to  July  1, 1890,  the  total 
dredged  material  removed,  consisting  of  sand,  mud,  and  shells  amounted 
to  2,076,857.52  cubic  yards. 

TTp  to  July  1, 1890,  the  total  expenditures  on  Savannah  Harbor  by 
the  United  States  since  1826,  including  outstanding  liabilities,  amounted 
to  $1,875,219.03. 

Under  the  present  project,  the  following  work  was  accomplished 
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prior  to  July  1,  1891:  The  Oyster  Bed  training  wall  was  extended 
1,084.1  feet,  making  its  total  length  12,016.1  feet.  In  addition  to  the 
stone  used  in  sinking  the  mattresses,  the  crest  of  the  training  wall  was 
heavily  loaded  with  riprap  stone,  being  brought  up  to  mean  low  water 
for  a  distance  of  7,000  feet.  There  were  used  72,178.4  square  yards  of 
log  and  brush  mattresses  and  26,160.5  cubic  yards  of  riprap  stone. 

For  the  protection  of  caving  banks  there  were  built  at  Elba  Island 
17  spur  dams  of  piles  and  brush,  aggregating  1,248.2  feet  in  length,  and 
at  Jones  Island  27  similar  dams,  aggregating  2,845.8  feet  in  length. 
There  were  used  in  these  dams  1,131  piles,  12,114.17  cubic  yards  of 
brush  fascines,  and  315.93  cubic  yards  of  stone.  In  the  closing  dam  at 
Duck  Puddle,  532  feet  in  length,  there  were  used  275  piles,  6,218.90 
cubic  yards  of  brush  fascines,  and  778.39  cubic  yards  of  stone. 

In  the  southern  Elba  Island  training  t^U  there  were  used  933  piles, 
7,492.41  cubic  yards  of  brush,  and  40  cubic  yards  of  stone. 

There  were  removed  by  dredging  from  the  various  shoals  between 
the  Ocean  Steamship  Company's  wharves  and  Tybee  Knoll  396,144.66 
cubic  yards  of  materiaL 

The  total  expenditures  under  the  present  project,  up  to  July  1, 1891, 
including  all  outstanding  liabilities,  amounted  to  $277,943.49. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Jetty  work  under  contract  with  Mr.  John  F.  Gaynor  was  continued 
until  August  11, 1891. 

There  were  placed  on  the  crest  of  the  Oyster  Bed  training  wall  683.77 
cubic  yards  of  stone. 

.  The  Elba  Island  and  Jones  Island  spur  dams  were  completed.  There 
were  placed  in  the  former,  1,067.44  cubic  yards  of  brush  fascines,  134.82 
cubic  yards  of  stone;  and  in  the  latter,  5,751.41  cubic  yards  of  brush 
fascines,  and  546.23  cubic  yards  of  stone.  In  the  southern  Elba  Island 
training  vail  there  were  used  340  piles,  12,623.97  cubic  yards  of  brush, 
and  570.03  cubic  yards  of  stone.  In  the  northern  Elba  Island  training 
wall  there  were  used  594  piles,  9,526.19  cubic  yards  of  brush,  and 
353.38  cubic  yards  of  stone.  % 

At  the  ends  of  the  Elba  and  Jones  Island  spur  dams  there  were 
driven  44  clusters  of  fender  piles. 

Dredging  under  contract  with  Mr.  P.  Sanford  Eoss  was  continued 
until  July  31, 1891.  There  were  removed  during  that  time  from  the 
channel  at  Tybee  Knoll,  35,506.2  cubic  yards  of  materiaL  On  the  27th 
and  28th  of  JN*ovember,  1891,  som*  lumps  were  dredged  from  the  chan- 
nel opi)osite  the  Savannah,  Florida,  and  Western  Bail  way  wharves. 
This  work  was  done  in  open  market  at  the  lowest  price,  the  rate  being 
the  same  as  under  the  previous  contract.  There  were  removed  664,3 
cubic  yards  of  material. 

CONDITION  OP  WORK  JUNE  30,  1892. 

Cross  Tides. — The  condition  of  this  work  is  about  as  described  in 
former  reports.  The  general  crest  is  now  at  an  average  height  of  1.5 
feet  above  mean  low  water. 

City  of  Sava/nnah. — ^The  depth  of  water  between  the  Ocean  Steam- 
ship Company's  wharves  and  the  city  waterworks  shows  no  apprecia- 
ble change  during  the  year.  The  channel  across  the  shoal  neai:  the 
upper  rice  mill  has  maintained  its  depth  fairly  weU.  There  are  consid- 
erable areas  over  18  feet  in  depth,  and  the  least  depth  in  the  channel 
is  16.2  feet  at  mean  low  water.  On  the  Garden  Bank,  opposite  the 
barge  office,  there  is  a  shoal  separating  the  15-foot  areas«  and  carmng 
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a  minimum  depth  of  14  feet  at  mean  low  water.  Some  slight  dredging 
was  done  at  this  point  in  November^  1891.  The  Garden  Bank  wing 
dams  are  in  good  condition. 

Wrecks  Channel. — There  is  a  gap  about  5  feet  deep  and  100  feet  long 
near  the  lower  end  of  the  Fig  Island  training  wall.  With  this  excep- 
tion the  work  is  in  good  condition,  and  shows  no  settlement.  The 
least  depth  in  this  channel  is  about  16  feet,  and  the  18-foot  curves  cover 
considerable  areas,  except  near  the  upper  end,  where  they  disappear. 
No  dredging  has  been  done  here  during  the  past  year. 

Obstructions, — Wing  Bam  15  is  in  good  condition,  but  the  head  of 
Elba  Island,  opposite,  is  cutting  badly.  No  work  has  been  done  here 
during  the  year.  In  the  channel  the  15-foot  areas  are  separated  at 
only  one  point,  where  a  depth  of  14.4  feet  is  found.  Elsewhere  the 
depth  is  from  15  to  18  feet  at  mean  low  water. 

Upper  Flats. — ^The  wing  dams  and  training  Wcolls  built  for  the  im- 
provement of  this  crossing  are  in  good  condition.  At  the  lower  end  of 
this  crossing  where  the  dredging  was  done  in  1891,  there  is  at  one  point 
a  minimum  depth  of  16  feet.  Elsewhere  the  depths  exceed  18  feet  at 
mean  low  water. 

Lower  Flats. — All  of  the  wing  dams  in  this  locality  are  in  good  con- 
dition. In  the  channel  the  upper  and  lower  15-foot  areas  have  ap- 
proached each  other  since  the  year  1890,  and  between  them  is  now  a 
minimum  depth  of  14.2  feet  at  mean  low  water. 

Long  Island  Crossing. — The  wing  dams  at  this  crossing  are  in  good 
condition.  No  work  has  been  done  here,  but  the  channel  has  main- 
tained  its  depth  and  the  18-foot  area  has  slightly  enlarged  since  1890. 
The  15-foot  area  is  continuous  throughout  the  channel  and  the  least 
depth  is  15.2  feet. 

Oyster  Beds. — Dam  31  is  in  good  condition.  The  channel  at  that 
point  has  been  well  maintained  during  the  year. 

Tyhee  Knoll. — ^The  Oyster  Bed  training  wall  is  in  good  condition. 
Dredging  on  the  Knoll  was  suspended  July  31, 1891.  During  that 
month  a  cut  from  45  to  135  feet  wide  and  about  3,180  feet  long  was 
dredged  on  the  lower  eii^  of  the  KnoU..  Tliis  cut  has  maintained  its 
depth  well  during  the  jrear,  and  there  is  now  a  continuous  channel 
whose  depth  exceeds  15  feet,  except  at  the  bend,  where  a  depth  of  14.5 
feet  at  mean  low  water  is  found. 

Shore  protection. — Some  of  the  spur  dams  built  at  Elba  and  Jones 
islands  for  the  protection  of  the  caving  banks  have  been  slightly 
iiyured  by  passing  vessels.  They  have,  however,  been  very  successfiil, 
all  erosion  having  been  arrested,  and  fhe  spaces  between  their  heads 
are  rapidly  filling  up  with  silt. 

Closing  dams. — ^All  of  the  closing  dams  upon  the  river,  with  the  ex- 
ception of  those  at  Philbrick  Cut  and  Big  Gap,  are  in  good  condition. 
Some  breaks  have  taken  place  in  the  closing  dams  at  Philbrick  Gut  and 
Big  Gap,  which,  when  completed,  were  at  the  level  of  mean  high  water, 
A  great  deal  of  stone  has  been  thrown  off  those  dams  by  negro  fisher- 
man to  open  a  waterway  through  into  the  South  Channel,  and  these 
small  gaps  have  rapidly  enlarged  under  the  influence  of  storms.  All 
of  the  other  closing  dams  are  in  good  order,  although  they  have  settled 
slightly  in  some  cases. 

OOMMBBOE  AND  NAVIGATION. 

A  full  statement  and  discussion  of  the  commerce  of  Savannah  were 
given  in  my  last  annual  report,  to  which  I  respectfully  refer  for  details 
in  this  connection. 
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The  railroads  now  centering  in  Savannah  are  the  Charieston  and 
Savannah^  the  South  Bound,  the  Central  of  Georgia,  the  Savannah, 
Americus  and  Montgomery,  and  the  Savannah,  Florida  and  Western. 
Bailroads  under  construction  are  the  Macon  and  Atlantic,  t^e  Middle 
Georgia  and  Atlantic,  and  Macon  and  Dublin. 

In  addition  to  the  railroads  the  Savannah  Biver,  navigable  as  far  as 
Augusta,  a  distance  of  202  miles  by  the  river,  for  boats  drawing  from  4 
to  5  feet,  afifords  another  means  of  communication  with  the  interior, 
and  a  number  of  small  steamerd  and  sailing  craft  ply  tilie  waters  of  the 
inland  route,  along  the  adjacent  coast,  gathering  the  products  of  the 
sea  and  of  the  coast  plantations  for  trans-shipment  at  Savannah. 

These  avenues  of  commerce  bring  to  Savannah  the  cotton,  lumber, 
naval  stores,  and  farm  and  mineral  products  of  large  portions  of  the 
States  of  Georgia,  South  Carolina,  Florida,  Alabama,  and  Tennessee, 
as  well  as  other  classes  of  through  freights  from  the  west  and  north- 
west. 

Begular  lines  of  steamships  have  been  es^blished  between  this  port 
and  Boston,  New  York,  Philadelphia,  and  Baltimore.  These  lines  com- 
prise a  total  of  12  steamships,  of  which  7  are  to.  New  York,  2  to  Boston, 
2  to  Baltimore,  and  1  to  Philadelphia.  They  make  yearly  more  than 
400  voyages  and  carry  about  673,000  tons  of  freight. 

During  the  p&st  year  nearly  100  foreign  steamships,  with  an  aggregate 
tonnage  of  125,000  tons,  have  cleared  from  Savannah  for  foreign  ports 
with  cargoes  of  cotton  and  naval  stores. 

On  the  ililand  waters  there  are  seven  small  steamers  plying  between 
Savannah  and  adjacent  ports,  making  annually  from  500  to  600  trips 
and  carrying  about  60,000  tons  of  freight,  valued  at  over  $4,000,000. 

The  steamships  mentioned  above  carry  nearly  one-half  of  the  ex])orts 
from  Savannah.  A  larger  portion  is  carried  by  sailing  vessels,  of 
which  there  are  annually  about  525  clearances,  with  an  aggregate  tonnage 
of  about  260,000  tons.  Of  these  the  American  vessels  number  312,  wi  th 
a  tonnage  of  about  132,000,  and  the  foreign  vessels  number  213,  with  a 
tonnage  of  128,000.  Practically  all  of  the  foreign  trade  is  carried  in  for- 
eign lK)ttoms. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  present  annual  shipments  may  be  given  in  round  numbers, 
as  follows:  Of  cotton,  1,140,000  bales;  of  lumber,  over  100,000^)00  feet; 
and  of  naval  stores,  196,000  barrels  of  turpentine  and  770,000  barrels  of 
rosin. 

There  are  also  large  shipments  of  fruits  and  vegetables  to  northern 
ports  aggregating  over  1,000,000  packages  annually,  and  some  of  the 
phosphate  rock  from  the  Florida  mines  is  seeking  an  outlet  to  foreign 
ports  at  Savannah. 

The  total  annual  tonnage  of  the  port,  inward  and  outward  bound,  is 
over  2,000,000  tons,  and  the  annual  value  of  the  exports  alone  is,  in 
round  numbers,  $84,000,000.  The  total  annual  value  of  the  commerce 
of  Savannah  is  about  $153,000,000. 

Past  improvement  of  the  harbor  has  resulted  in  increasing  the  availa- 
ble depth  at  high  water  from  14.5  feet  to  from  21  to  22  feet.  The  increase 
in  the  value  of  exports  since  the  year  1873,  when  the  work  was  begun, 
is  proportioQ^al  to  the  cube  of  the  increase  in  the  depth  of  water  during 
the  same  period.  If  the  same  proportion  should  hold  till  a  depth  of  26 
feet  is  reached,  the  value  of  the  exports  alone  would  then  be  about 
$150,000,000.  The  annual  saving  in  freight  rates  alone,  due  to  the  in- 
creased depth,  amounts  to  more  than  the  total  sum  of  money  expended 
BNa  92 79 
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by  the  United  States  upon  the  harl^or.    Bates  of  marine  insurance  have 
also  been  reduced. 

Table  I.—CotUm  receipts  at  Savannah  from  1872  to  1891, 


SeaaoUy  August  31  to  September  1- 


1872-'73 
1873-'74 
1874-75 
1875-'76 
1878-'77 
1877-'78 
1878-79 
187»-'80 
188ft-'81 
1881-'82 


Number 
bales. 


612, 794 
630. 3T2 
614,478 
523,244 
477,435 
697.440 
693,764 
741, 018 
889,383 
737,056 


SeaBon,  August  31  to  September  1- 


1882-'83 
1883-'84 
1884-'85 
1885-'86 
1886-'87 
1887-'88 
1888-'89 
1889^*90 
1890-'91 


Number 
bales. 


817, 670 
655.749 
728,087 
803,359 
804.412 
892,318 
828, 168 
956,617 
1, 139, 560 


Table  II. — Steanidhip  lines. 


Lines. 


Savanuab  to— 


Steamers. 


Voyage. 


Freight. 


Ocean  Steamship  Co 

New  England  and  Savannah  Steamship  Co* 
MerchauU  and  Miners  Transportation  Co.. 
Ocean  Steamship  Co , 


New  York.... 

Boston 

Baltimore.... 
Philadelphia. 


Total. 


12 


221 
66 


U 


^409 


471.393 
91, 112 
75,426 
35.122 


673,053 


*  Controlled  by  Ocean  Steamship  Company. 
^      MISOBLLANEOUS. 


The  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
port  of  entry.  Amount  of  duties  coUected  in  1891,  $56,714.50.  The  nearest  light- 
houses are  those  upon  the  river,  and  Forts  Oglethorpe  and  Pulaski  are  Ihe  nearest 
forts. 

It  is  desired  again  to  invite  attention  to  the  fact  tliat  the  work  has 
not  progressed  satisfactorily,  and  that  its  cost  has  been  much  increased 
owing  to  irregular  and  inadequate  appropriations.  Future  operations 
should  be  carried  on  simultaneously  throughout  the  whole  extent  of  the 
river,  and  to  secure  successful  and  permanent  results  dredging  should 
be  accompanied  or  promptly  followed  by  contracting  wofts.  To  secure 
the  fullest  benefits  from  the  improvements  already  executed  and  in 
order  that  the  future  growth  of  the  port  may  not  be  seriously  retarded, 
it  should  be  enabled  to  furnish  an  outlet  for  the  rapidly  growing  com- 
merce brought  from  the  interior.  It  is  proposed  to  expend  any  ftinds 
which  may  become  available  during  the  year  in  the  construction  of 
training  walls  and  in  dredging,  as  provided  for  in  the  project  for  secur- 
ing a  depth  of  26  feet  at  mean  high  water. 

A  vigorous  and  an  ecimoniical  prosecution  of  the  work  will  be  jx^sible 
only  with  regular  and  adequate  appropriations.  The  insufdcient  and 
irregular  appropriations  of  the  past  have  rendered  satisfactory  progress 
impossible  and  have  increased  the  cost  of  the  work  in  some  instances 
as  much  as  100  per  cent.  The  sum  asked  for  during  the  next  fiscal  year 
is  $1,000,000.  The  most  desirable  and  satisfactory  results  can  not  be 
obtained  with  an  expenditure  during  the  year  of  a  less  amount. 

Since  the  existing  project  for  improving  Savannah  Harbor  was 
adopted  one  appropriation  of  $350,000  has  been  made  and  an  unex- 
pended balance  of  $4,035,05  transferred  from  a  former  appropriation. 
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The  total  expenditures  under  the  present  project  to  June  30, 189^, 
including  all  outstanding  liabilities,  were  $346,377.80. 

Money  statement 


July  1, 1891,  balance  unexpended $141, 886. 14 

June  30, 189K2,  amount  expended  during  fiscal  year 133, 322. 39 


8,563.75 
,     906.50 


July  1, 1892,  balance  unexpended 

July  1, 1892,  outstanding  liabilities 

July  1,  1892,  balance  available 7,657.25 

Amount  appropriated  by  act  approved  July  13, 1892 318, 750. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 326, 407. 25 


Amount  (estimated)  required  for  completion  of  existing  project 2, 831, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAI.  STATISTICS. 


Cotton  atatisHos  of  the  port  of  Savantiah,  Ga,,  for  the  commeroial  year  ending  August 

SI,  1891. 

[Compiled  by  J.  P.  Merrihew,  siiperintendent  Qotton  Exchange.] 


Keceipts  from  all  sources. 


Quantify. 


Weight. 


Valae. 


Upland 

Sea  Island. . 

Total - 


BdUs. 
),  093, 978 
45,e80 


Pound; 

540, 066, 938 

18,298,542 


$62,445,005 
3,723,406 


1,139,608 


558,365,480 


56,168,413 


Exports  from  Savannah. 


Upland. 


Sea  Island. 


Coastwise 

Great  Britain 

France 

Other  continental  ports 

Hill  consumption  and  burnt. 
Ketthipped  to  interior 


Total. 


517,373 

106,395 

35,423 

433,544 

1,961 

600 


Bale: 

21,848 

20,062 

2,172 

200 


1,095,296 


43,782 


Total  exports,  etc. 


Quantity. 


Weight. 


Value. 


Upland 

Sea  Island.. 

Totel. 


BoXet. 
1,095,296 
43,782 


Fovndt. 
540,737,635 
17,557,457 


$52,508,800 
3,572,611 


1, 139, 078 


558,305,092 


56, 081, 501 


Foreign  exports : 

Upland bales. .  577, 023 

Seal8lan<l do...    22,434 


Coastwise  export>s : 

Upland bales..  517,373 

Sea  Island do...    21,348 


Average  value  tmt  balfc : 

Upland $47.94 

Sea  lalaod 81.60 


Average  weight  per  bale; 

Upland pounds . .  493. 52 

Se»  IftUwd do*,,.  401.09 
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Arrival  and  clearance  of  vcsaeU  and  commerce  at  Savannah,  Ga.,  from  January  1,  187S, 

to  Deceinher  31,  189L 

ARRIVED. 


' 

Foreign  ports. 

• 

Coastwise. 

Total. 

II 

Year. 

American  vessels. 

Foreign  Tesselii. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crow. 

No. 

Tons. 

Crew. 

1873... 

463 

381,595 

11,934 

34 

16, 140 

383 

213 

119. 316 

2,990 

710 

517, 051 

15,316 

Feet, 
17.50 

1874... 

418 

354,700 

10,048 

66 

41,030 

847 

284 

182, 517 

4,232 

768 

578,247 

15,127 

17.50 

1875... 

370 

310, 877 

10, 102 

07 

39,  832 

781 

222 

145, 748 

3,290 

659 

495. 923 

14,173 

17.60 

1876... 

355 

320,  015 

10,348  1  58 

40, 298 

987 

260 

169. 640 

3,805 

673 

530,  496 

15,200 

17.75 

1877... 

333 

379, 828 

10,867 

54 

40.948 

951 

287 

168.  247 

3,950 

674 

589,021 

15,768 

18.35 

1878... 

322 

385, 532 

10.688 

61 

45,208 

hlQ 

32G 

2:J5,  787 

5.814 

709 

666,527 

18,078 

18.60 

1879... 

319 

414, 794 

8,235 

30 

21,094 

1,576 

279 

198.040 

3,960 

628 

634,828 

12,634 

17.75 

1880... 

338 

446,881 

9,996 

14 

7,724 

439 

244 

172.224 

3,633 

596 

626,829 

13,699 

18.33 

1881... 

383 

508.422 

11,069 

21 

10,729 

170 

254 

151.463 

3,474 

658 

670. 614 

14.780 

19.00 

1882... 

391 

514,488 

12,605 

11 

4,865 

237 

204 

11.5.061 

2,718 

606 

666,374 

16.429 

10.00 

1883... 

380 

468,226 

10, 659 

10 

4,115- 

106 

160 

87,020 

1.965 

550 

559,366 

12,714 

18.25 

1884... 

388 

482, 917 

13,735     14 

5,632 

90 

287 

174,676 

3,984 

689 

663,225 

17,835 

10.00 

1885... 

395 

493, 610 

14. 622     12 

5,058 

116 

251 

163, 321 

3,416 

658 

668,989 

18,163 

20.75 

1886... 

303 

503, 073 

14, 534 

10 

5, 952 

125 

268 

177,229 

3.719 

671 

686,254 

18,438 

20.00 

1887... 

430 

543,235 

15,127 

8 

2,725 

185 

231 

130, 136 

2,800 

669 

676,096 

17,987 

20.40 

1888... 

411  !  539,576 

14,907 

8 

3,560 

60 

229 

146,075 

3,288 

648 

689,211 

18,306 

20.67 

1880... 

409     561.403 

15,547 

12 

6,563 

111 

809 

215, 865 

4,530 

730 

783,891 

20,231 

20.70 

1890... 

483     717, 561 

19, 178 

9 

2,303 

69 

300 

193,263 

4,058 

792 

918,217 

23,305 

20.00 

1891... 

484     710,328 

10,014 

13 

4,778 

123 

325 

238,123 

4,790 

822 

962,229 

23,927 

20.00 

CLEARED. 


1873... 

466 

398, 050 

13, 749     65 

30,102 

669 

224 

129.164 

3,194 

755 

557, 316 

17.632 

17.50 

1874... 

480 

407,295 

12, 748     71 

40, 397 

822 

229 

145. 038 

3,437 

780 

592, 730 

17,007 

17.50 

1875... 

319 

234, 831 

9.37tf     72 

39.311 

804 

195 

128, 086 

2.  924 

.586 

452,228 

13.  IIM 

17.50 

1876... 

410 

361,999 

11.222 

80 

49,483 

1, 16.3 

185 

119, 699 

2,  827 

675 

531,781 

15, 212 

17.75 

1877... 

400 

430, 370 

12,081 

65 

44,820 

1,066 

161 

103,342 

2,489 

626 

587,  .541 

15.736 

18.25 

1878... 

378 

418,  9.W 

10. 475 

64 

40. 128 

1.255 

260 

183.  757 

5,375 

702 

642,843 

17, 105 

18.50 

1879... 

365 

U2,  Hi 

h.8:m 

36 

24. 891 

497 

223 

156, 470 

3,129 

624 

624,095 

12,460 

17.75 

1880... 

310 

4.34, 864 

10,  108  1  26 

12, 536 

271 

1M2 

168.2.'>5 

3,446 

578 

615, 655 

13.  825 

18.33 

1881... 

369 

508, 422 

11,458  1  22 

13. 0,VJ 

253 

261 

180,  579 

3,745 

652 

702. 053 

15, 456 

19.00 

1882... 

350 

.506,  213 

11,917 

23 

9,155 

205 

209 

135, 375 

3,023 

582 

650,743 

15, 145 

19.00 

1883... 

355 

415,  720 

9, 780 

10 

4,115 

90 

165 

87,400 

2,015 

5.30 

507,235 

11,885 

18.25 

1884... 

360 

452.802 

13.  .363 

15 

.5.634 

131 

288 

194, 075 

4,315 

063 

652,411 

17.809 

19.00 

1885... 

414 

502. 773 

14, 672 

20 

8,722 

148 

228 

154,858 

.3,  344 

662 

666,353 

18,164 

20.17 

1886... 

,T78 

473, 134 

13, 912 

3 

939 

24 

262 

194,793 

3, 970 

643 

668.867 

17,906 

20.00 

1887... 

380 

480, 030 

14. 167 

4 

C78 

29 

269 

202,656 

4,180 

653 

683.  ,364 

18.382 

20.00 

1888... 

382 

.507, 075 

14.231 

8 

2, 583 

63 

233 

167,836 

3.  557 

623 

677. 494 

17,851 

1889... 

395 

540. 293 

15,  .505 

7 

1, 323 

51 

307 

226, 181 

4, 601 

711 

767, 747 

20, 157 

1800... 

452 

eOTi  227 

18.H15 

14 

4.087 

161 

323 

248.  013 

5,078 

789 

915,  327 

24.054 

20.75 

1891... 

445 

670,900 

IH, 200 

4 

9,909 

208 

339 

271.  067 

5,429 

788 

957,  876 

23, 837     2a  75 

Capt.  O.  M.  Carter, 

Corpe  of  Engineer e,  U,  S,  A, 


T.  F.  Johnson, 

Collector, 


COMMERCE. 


Years. 


1877.... 
1878.... 
1879.... 
1880. . . . 
1881.... 
1882.... 
1K8:{.... 
IRSI.... 


Value  of 
exports. 


$32, 103,  Ka 
40, 028, 988 
40,901.421 
47,a36.4U 
58, 985, 901 
52,004.248 
.5:{.  915.  9.34 
.Ui.4L'-...'r5 


Value  of 
imports. 


$30, 307, 908 
42,948,465 
43,064,472 
45. 523, 480 
48.716,900 
4.'»,  9.52, 105 
47, 69!».  796 
411,112,310 


Duties 
coll  w  ted. 


934. 950. 03 


27, 
78. 
356. 
61. 
65. 
49. 


364.35 
778. 73 
458. 41 
^•iO.  22 
148.70 
245.34  I 
147.2.^ 


Years. 


Value  of 
exports. 


1885 

1886 

1887 

1888 

1H89 

IHW 

1891 


I 


,$48,813,216 
61.033,190 

54,774,082 
56,435.601 
62,  892, 429 
84.  584,  .326 
83, 367. 157 


Value  of 
Imports. 


$40,881,080 
.51,118,524 
52, 659, 223 
53,412,920 
.55, 062, 710 
68. 229, 825 
07, 248. 000 


Duties 
collected. 

$45,161.40 
35,465.53 
48,837.12 
98, 213. 75 
58,815.54 
57,542.67 
56, 714. 90 


I. 


1 
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N2. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGU. 

The  Savannali  Eiver  is  formed  by  the  junction  of  the  Tiigaloo  and 
Keowee,  and  flows  in  a  southeasterly  direction  to  the  sea. 

A  detailed  description  of  this  river  is  found  in  my  report  of  the  ex- 
amination and  survey  of  the  portion  above  Augusta,  printed  as  House 
Ex.  Doc.  No.  213,  Fifty-iirst  Congress,  first  session,  and  in  my  report  of 
the  survey  of  the  river  between  Augusta  and  Savannah,  dated  June 
30,  1890,  and  printed  as  Appendix  O  2,  Annual  Eeport  of  the  Chief  of 
Engineers  for  1890,  pages  1328-1363. 

For  a  special  history  of  past  work  see  page  1029,  Annual  Report  of 
the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  same 
officer  since  that  date. 

'original   CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  4  to  5  feet  of  water,  but  during  the  low- water  season 
there  are  various  shoals  in  the  upper  portion  of  the  river  with  low- 
water  depths  of  not  more  than  about  3  feet.  The  chief  obstruction  to 
navigation  consists  of  sand  and  gravel  bars,  overhanging  trees,  snags, 
and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  June  30, 1890, 
provides  for  the  establishment  of  a  navigable  steamboat  channel  5  feet 
deep  at  ordinary  summer  low  water  between  the  cities  of  Augusta  and 
Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars; 
(2)  regulating  portions  of  the  river,  revetting  caving  banks,  and  clos- 
ing incipient  cut-offs ;  (3)  removing  snags  and  logs  from  the  channel 
and  overhangiifg  trees  from  tlie  banks  of  the  stream. 

Tlie  cost  of  the  imi)rovement  is  estimated  in  round  numbers  at 
$332,000,  provided  funds  are  regularly  and  adequately  sux)plied. 

SUMMARY  OF  OPERATIONS  PBIOB   TO  JULY   1,   1891. 

The  first  appropriation  ever  made  for  the  Savannah  River  was  ex- 
pended on  a  snag  boat  built  for  use  upon  this  river  and  the  Altamaha. 
This  boat  began  work  upon  the  river  on  February  17, 1882,  and  has  been 
employed  at  intervals  since  that  date,  continuous  work  having  been 
impossible  on  account  of  insufficiency  of  funds.  Irregular  and  inade- 
quate appropriations  have  prevented  the  selection  of  the  most  suitable 
seasons  for  doing  work.  Then,  too,  the  boat  has  been  tied  up  for  months 
at  a  time  in  a  climate  where  decay  is  very  rapid.  As  a  result  numer- 
ous and  costly  repairs  have  had  to  be  made  which  would  not  have  been 
needed  had  the  boat  been  kept  in  commission.  In  1889  the  boat  had 
become  rotten  and  unserviceable  and  was  rebuilt  at  Abbeville,  Ga., 
under  contract  with  Messrs.  M.  A.  Sweeney  &  Bro.,  of  Jeft'ersonville, 
Ind.,  and  outfitted  at  Savannah.  In  all  the  boat  was  employed  685  days 
upon  the  river  between  Augusta  and  Savannah,  removing  during  that 
time  1  sunken  steamboat,  82  piles,  1,578  snags,  logs,  and  stumps,  and 
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4,935  overbaiig^ing  trees,  besides  a  ntimbcr  of  wrecked  flats  and  a  uum- 
ber  of  other  minor  obstructions.  Many  of  the  obstacles  were  very- 
large  and  troublesome,  and  their  removal  without  a  suitable  snag  boau 
woold  have  been  impossible. 

In  1883-1885  wing  dams,  projecting  from  the  South  Carolina  bank, 
were  built  for  the  improvement  of  Gardner  Bar,  opi)08ite  the  city  of 
Augusta,  contracting  the  low  water  way  from  650  to  350  feet.  In  the 
same  year  shore  protection  aggregating  in  length  1,375  feet  was  put  in 
at  eight  different  points  along  the  city  front.  Since  then  contracting 
works  have  been  constructed  at  Course  Bar,  Sand  Bar  Ferry,  and  Blue 
House  Bar,  situated  2,  4,  and  6  miles,  respectively,  below  the  city  of 
Augusta. 

At  Course  Bar  7  wing  dams  have  been  built,  3  on  the  right  bank  and 
4  on  the  left,  reducing  the  low- water  way  from  660  to  350  feet.  At  Sand 
Bar  Ferry  5  wing  dams  were  built,  1  on  the  right  bank  and  4  on  the  left, 
reducing  the  low- water  way  from  650  to  400  feet,  and  in  1889  two  addi- 
tional wing  dams  were  constructed  on  the  right  side  of  the  river  and  the 
old  work  was  raised  and  repaired,  reducing  the  low-water  width  to  350 
feet. 

At  Blue  House  Bar  7  wing  dams  were  built,  4  on  the  right  bank  and 
3  on  th«  left,  reducing  the  width  of  the  low-water  way  from  650  to  400 
feet.  In  1889,  the  channel  having  shifted,  a  new  dam,  580  feet  long, 
was  constructed,  springing  from  the  right  bank,  and  three  additional 
short  spurs  were  built  on  the  left  bank.  Portions  of  the  old  dams  were 
removed  and  the  resulting  low-water  channel  was  350  feet  in  width. 

These  various  works  have  been  built  of  brush  fascines,  loaded  with 
gravel  and  riprap  stone.  In  their  construction  there  have  been  used  a 
total  of  17,619.61  cubic  yards  of  brush  fascines  and  9,424.09  cubic  yards 
of  gravel  and  stone. 

AH  work,  with  the  exception  of  that  done  by  the  snag  boat,  has  been 
done  by  contract. 

Up  to  July  1.  1891,  the  total  expenditures  for  the  work,  including 
outstanding  liaoilities,  amounted  to  $100,891.43,  including  $2,500  re- 
ceived from  other  appropriations  for  use  of  snag  boat. 

OPERATIONS  DUBINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Active  operations  during  the  fiscal  year  consisted  in  constructing, 
under  contract  of  September  9, 1891,  with  Mr.  John  F.  Gaynor,  7  spur 
dams  of  brush  fascines  and  stone  for  the  protection  of  the  caving 
banks  on  the  Georgia  side  of  the  river  below  the  city  of  Augusta  and 
in  repairing  some  of  the  old  dams  at  Gardner  Bar,  Course  Bar,  and 
Sand  Bar  Ferry.  The  caving  of  the  banks  threatened  to  widen  the 
river  excessively  at  this  point,  and  large  quantities  of  the  eroded  mate- 
rial were  deposited  on  the  troublesome  bars  below  to  their  serious 
detriment.  The  work  done  has  thus  far  successfully  prevented  further 
damage  of  this  nature.  Work  was  begun  October  5  and  ended  Novem- 
ber 20, 1891,  the  funds  available  having  been  exhausted.  There  were 
used  in  the  new  dams  2,179.25  cubic  yards  of  brush  fascines  and  1,382.73 
cubic  yards  of  stone,  and  in  the  repairs  to  the  old  dams,  2,682.15  cubic 
yards  of  brush  fascines  and  1,969.73  cubic  yards  of  stone,  making  a 
total  of  4,861.4  cubic  yards  of  fascines  and  3,352.47  cubic  yards  of 
stone. 

CONDITION  OF  WORK  JUNE  30,   1892. 

The  depth  of  water  along  the  city  wharves  at  Augusta  is  ample. 
The  spur  dams  at  Gardner  Bar,  opposite  the  city,  are  now  in  good 
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condition,  the  breaks  in  them  having  been  repaired  during  the  past 
year  and  their  ccests  raised  to  a  uniform  height  of  about  2  feet  above 
summer  low  water.  The  spurs  designed  to  protect  the  river  bank  below 
the  city  of  Augusta  are  in  good  condition  and  have  thus  far  accom- 
plished their  purpose.  Two  of  the  dams  at  Cciurse  Bar  and  two  at 
Sand  Bar  Ferry  were  also  repaired  and  brought  to  a  height  of  about  2 
feet  above  low  water  during  the  past  year.  All  the  dams  at  these 
points  are  now  in  good  condition  and  the  depth  of  water  on  the  shoals 
is  about  6  feet.  The  dams  at  Blue  House  Bar  remain  as  described  in 
my  last  annual  report.  Though  damaged  to  some  extent,  they  still 
fulfill  their  object  and  maintain  a  sufficient  depth  on  the  shoal.  At  the 
Port  Royal  and  Augusta  Railway  bridge  the  main  current  and  best 
channel  pass  to  the  left  of  the  draw  opening,  thus  rendering  it  difficult 
for  boats  to  pass  through,  since  their  approach  is  at  an  angle  with  the 
direction  of  the  current. 

No  snags  have  been  removed  during  the  past  fiscal  year.  A  freshet, 
which  reached  a  height  at  Augusta  of  36.7  feet  on  the  gauge,  and  a  long 
period  of  high  water  have  occurred  since  snagging  operations  were 
suspended,  bringing  into  the  river  a  nun^)er  of  snags  and  logs  that 
should  now  be  removed. 

COMMERCE  AND  NAViaATION. 

A  detailed  statement  of  the  sources  whence  the  commerce  of  this 
river  is  derived,  of  its  value,  and  of  the  probable  effect  of  the  comple- 
tion of  the  works  of  improvement  is  given  in  my  report  on  the  survey 
of  the  river,  dated  June  30, 1890,  and  printed  as  part  of  Appendix  O  2, 
Annual  Report  of  the  Chief  of  Engineers  for  1890. 

Prior  to  the  inauguration  of  the  works  of  improvement  the  commerce 
of  the  river,  especi^y  in  the  way  of  through  shipments,  was  unimpor- 
tant, as  the  condition  of  the  channel  rendered  navigation  tmcertain  and 
unsafe. 

The  improvement  of  the  river  has  been  accompanied  by  a  steady  in- 
crease in  the  volume  of  river  traffic  and  by  a  decrease  in  the  rates  of 
freight,  both  of  which  are  more  than  commensurate  with  the  expendi- 
tures involved.  In  fact,  the  annual  commerce  has  increased  at  the 
rate  of  $10  for  evefy  dollar  expended  by  the  United  States  and  freight 
rates  have  been  reduced  about  20  per  cent. 

The  exports  from  the  river  valley  are  mainly  cotton,  naval  stores, 
lumber,  and  wood,  while  the  imports  are  fertilizers,  camp  and  mill 
supplies,  cotton-ties  and  bagging,  and  manufactured  articles.  Three 
or  four  steamers  are  engaged  in  the  river  traffic,  carrying  annually 
about  39,000  tons  of  freight,  valued  at  $2,340,000.  In  addition  to  the 
freights  carried  by  the  various  steamers,  the  river  valley  affords  logs, 
hewn  and  sawed  timber,  spars,  and  cord  wood.  The  timber  is  rafted 
down  the  river.  A  large  portion  of  the  cord  wood  is  lightered  to  Sa- 
vannah, while  the  remainder  is  used  as  fuel  by  the  river  boats.  The  hard 
wood  sawed  and  the  shingles  split  along  the  river  are  shipped  to  Sa- 
vannah by  boat.  It  is  estimated  that  about  23,000  tons  of  logs,  timber, 
and  cord  wood,  valued  at  about  $80,000,  are  annually  rafted  or  lightered 
to  Savannah  and  other  places  along  the  river.  This  makes  the  total 
annual  shipments  of  the  Savannah  River  62,000 '  tons,  valued  at 
$2,420,000. 

It  is  almost  impossible  to  obtain  accurate  statements  of  the  annual 
commerce  on  the  river,  as  the  figures  furnished  by  the  steamer  agents 
are  nothing  more  than  estimates,  and  those  who  might  and  ought  to 
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be  able  to  collate  and  furnish  satisfactory  and  true  figures  seem  disin- 
clined to  do  so.  It  is  believed  that  the  figures  herein  given,  when  not 
specific,  are  close  approximations  to  the  true  values. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Savannah,  Ga.-  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1891,  $56,714.50.  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts  and  the  nearest  light-houses  are  those  upon 
the  river  below  Savannah. 

Since  the  existing  project  for  improving  the  Savannah  River  was 
adopted  one  approx)riation  of  $25,000  has  been  made  and  an  unexpended 
balance  of  $19.91  transferred  from  a  former  appropriation. 

The  total  expenditures  under  the  present  project  up  to  June  30, 1892, 
including  all  outstanding  liabilities,  were  $24,076.76. 

It  is  proposed  to  expend  any  available  funds  and  any  funds  that  may 
become  available  during  the  year  in  the  removal  of  obstructions,  in  the 
construction  of  works  of  shore  prote<5tion,  and  in  the  improvement  of 
shoals  in  the  river,  according  to  the  plan  contained  in  my  report  of 
June  30, 1890. 

The  sum  of  $76,000  can  be  advantageously  and  economically  expended 
during  the  coming  year.  • 

No  permanent  improvement  can  be  effected,  as  new  obstructions, 
caused  by  snags  and  logs,  tbrm  during  every  high-water  season.  They 
should,  however,  become  fewer  in  number  each  year.  From  $3,000  to 
$6,000  will  be  required  for  the  annual  maintenance  of  the  completed 
work. 

M(mey  statement. 

July  1,  1891,  balance  unexpended $17,608.67 

June  30, 1892,  amount  expended  during  fiscal  year 16, 665. 51 

July  1, 1892,  balance  unexpended 948.16 

Amount  appropriated  by  act  approved  July  13, 1892 35, 000. 00 

Amountr  available  for  fiscal  year  ending  June  30,  1893 35, 943. 16 

{Amount  ^estimated)  required  for  completion  of  existing  project 272, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahatract  of  proposals  for  constructing  and  repairing  wing  dams  and  share  protection  in 
the  Savannah  Miver  bel^w  Augusta,  Ga,,  opened  on  August  1,  1891,  by  Capt,  O.  if. 
Carter,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


Hattreaaes.     Stone. 


Price  for— 


Jacob  Friday,  Charleston,  S.C 

Samuel  W.  Skinner  and  Thomas  E.  Wallace,  Wilmington,  K.  C. 
John  F.  Gaynor*,  FjtyettevlUe,  N.Y 


Chuyd. 
$1.61 
2.10 
1.29 


Cu.yd* 
$3.15 
3.10 
2.60 


*Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  moat 
suitable  services. 

Amount  available,  about  $15,000. 
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report  op  mr.  f.  c.  armstrong,  assistant  engineer. 

United  States  Engineer  Office, 

Savannahf  Go.,  February  15,  189S, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  snagging  operations 
on  the  Savannah  River,  Ga.,  for  the  fiscal  year  ending  June  30,  1892 : 

No  snag  work  has  been  done  since  June  1, 1891,  on  account  of  lack,of  funds,  and 
there  are  still  large  numbers  of  troublesome  obstructions,  which  were  especially  so 
for  some  weeks  this  last  fall,  when  the  river  was  at  its  lowest  stage. 

A  number  of  complaints  has  been  made  by  steamboat  men ;  but  in  some  cases  they 
were  due  to  the  exceptionally  low  water.  The  master  of  the  steamer  Katie  stated 
that  he  reached  the  clay  reel  below  Canoe  Gut  (194),  but  could  not  pass  it.  Hereto- 
fore steamboats  have  passed  this,  but  were  troubled  by  shoal  water  above  Canoe  Gut. 

Kings  Creek  (114-116)  will  need  continuous  attention  for  some  time  or  until  it  is 
of  sufficient  size  to  carry  the  full  volume  of  the  river.  Every  year  the  old  river 
becomes  shallower  and  a  corresponding  increase  is  made  in  the  volume  carried  by 
Kings  Creek.  The  result  is  a  continuous  caving-in  of  Kings  Creek  and  continuous 
work  for  the  snag  boat. 

When  work  is  resumed,  the  snag  boat  should  remove  the  worst- obstructions  over 
the  entire  length  of  river  and  then  devote  attention  to  the  bad  localities.  A  list  of 
such  places  can  be  made  while  making  the  first  run. 

The  only  accident  due  to  snags  was  the  sinking  of  the  Katie  at  Bay  Bush  Point 
(31),  and  in  this  case  the  boat  was  not  In  its  usual  channel. 
Very  respectfully,  your  obedient  servant. 


Capt.  O.  M.  Carter, 

Corps  of  Engineer  By  U,  S,  A, 


F.  C.  Armstrong, 
Assistant  Engineer. 


N  3. 

IMPROVEMENT  OF  DARIEN  HARBOR,  GEORGIA. 

About  12  miles  above  the  town  of  Darien,  the  Altamaha  Eiver  di- 
vides into  several  branches.  The  northerly  main  branch  forms  the 
Darien  Eiver.  That  portion  of  Darien  Eiver  between  Darien  and  Do- 
boy  Sound  is  known  as  Darien  Harbor. 

Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  submitted  to  the  Chief  of  Engineers 
by  Gen.  Gilhnore,  the  officer  then  in  charge,  dated  January  30,  1885, 
and  printed  as  Appendix  N 16,  Annual  Eeport  of  the  Chief  of  Engineers 
for  1885. 

ORIGINAL  CONDITION. 

Darien  Harbor  is  at  seven  points  and,  covering  a  total  distance  of  9.7 
miles,  more  or  less  obstructed  by  shoals  with  minimum  low-water  depths 
on  them  of  from  6.3  to  10.6  feet.  The  readies  between  these  shoals  have 
nOAvhere  less  than  12  feet  depth  at  mean  low  water.  The  mean  rise  and 
fall  of  tide  in  the  river  are  about  6.5  feet. 

PLAN  OF  IMPROVEiyiENT. 

The  plan  of  improvement  contemplates  the  establishment  of  a  navi- 
gable channel  between  Darien  and  Doboy  with  a  minimum  low-water 
depth  of  12  feet.  This  is  to  be  accomplished  by  dredging  to  a  minimum 
depth  of  12.5  feet  and  by  the  construction  of  wing  dams  at  five  of  the 
shoals  for  maintaining  the  depth  of*  the  improved  channel. 

The  estimated  cost  of  the  improvement  is  $170,000. 
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SUMMARY   OF  OPERATIONS  PRIOR  TO  JULY   1,  1891. 

Five  of  the  shoals  at  Darieii  Harbor  were  temporarily  improved  by 
dredging,  in  1879,  by  means  of  an  appropriation  of  $8,000,  made  by  act 
of  Congress  approved  June  18, 1878. 

The  first  work  under  the  present  project  was  done  under  a  contract 
for  dredging  executed  on  May  5, 1891,  with  Mr.  P.  Sanford  Boss.  Work 
was  begun  June  11, 1891,  at  Shoal  No.  3,  below  Pico  Out.  There  were 
removed  up  to  July  1,  1891, 13,194.6  cubic  yards  of  material. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JTTNE  30,  1892. 

Dredging  under  the  existing  contract  with  Mr.  P.  Sanford  Boss  was 
continued  until  JTovember  13, 1891,  when  the  funds  available  for  the 
work  were  exhausted. 

There  were  removed  during  the  year  from  the  various  shoals  73,445.6 
cubic  yards  of  material 

CONDITION  OP  WORK  JUNE  30,  1892. 

When  dredging  was  discontinued,  November  13, 1891,  cuts  had  been 
made  through  four  of  the  shoals  in  the  harbor.  The  excavation  was 
carried  to  an  average  depth  of  12  feet  at  mean  low  water.  An  examina- 
tion of  these  cuts  was  made  during  the  month  of  May,  1892.  At  Shoal 
No.  4  the  cut  was  536  feet  long  and  60  feet  wide.  Its  depth  is  now 
from  10.5  to  12  feet  at  mean  low  water.  At  Shoal  No.-  3  a  cut  about 
2,700  feet  long,  and  from  30  to  90  feet  wide,  was  dredged.  The  depths 
here  have  held  fairly  well  and  vary  from  10  to  12  feet.  A  numb^  of 
logs  were  found  in  and  near  the  channel.  The  cut  at  Shoal  ]^o.  2  is 
1,700  feet  long  and  from  30  to  60  feet  wide.  In  this  cut  the  depth  is 
now  nowhere  less  than  11  feet  at  mean  low  water.  At  Shoal  No.  1 J  a 
single  cut  30  feet  wide  and  2,993  feet  long  was  excavated.  Its  depth  is 
now  from  11  to  13  feet  throughout.  There  were  formerly  on  these  shoals 
depths  of  from  7  to  9  feet. 

COMMERCE  AND  NAVIGATION. 

The  commerce  of  Darieii  is  entirely  dependent  upon  water  carriage, 
It  consists  principally  of  shipments  of  lumber,  timber,  naval  stores. 
and  rice,  which  are  brought  down  the  Altamaha  from  the  region  bor- 
dering that  river  and  its  tributaries.  But  little  cotton  seeks  an  outlet 
at  this  port.  The  total  annual  trade  amounts  to  about  125,000  tons, 
valued  at  $1,500,000,  the  freight  on  which  is  about  $600,000. 

The  outlet  of  Darien  Harbor  is  by  way  of  Doboy  and  Doboy  Bar, 
but  the  shoaling  of  the  latter  renders  the  entrance  of  deep-draft  ves- 
sels impossible,  and  much  of  the  timber  that  would  otherwise  be  shipped 
from  Darien  is  now  rafted  to  Sapelo  and  St.  Simons,  at  an  increased 
cost  of  about  25  cents  per  1,000  feet.  These  shipments,  amounting  an- 
nually to  about  20,000,000  feet,  are  not  included  in  the  Darien  exports, 
although  it  all  passes  through  the  harbor. 

There  is  also  a  large  number  of  small  sailing  craft  carrying  rice,  fish, 
vegetables,  etc.,  plying  on  the  inland  waters  around  Darien,  and  on 
the  inland  route  there  are  two  steamers  per  week  to  Savannah  and 
eight  steamers  per  week  to  Brunswick. 
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MISCELLAT^OUS. 

The  work  id  Rituated  in  the  collection  district  of  Brnnswick,  6a.  Darien  is  the 
nearest  port  of  entry.  Duties -collected  in  1891,  none.  Sapelo  Light  is  the  nearest 
light-house  and  Forts  Oglethorpe  and  Pulaski  are  the  nearest  forts. 

By  act  of  Congress  approved  June  18,  1878,  an  appropriation  of 
$8,000  was  made  for  this  work. 

Since  the  existing  project  for  the  improvement  of  Darien  Harbor  was 
adopted,  in  1886,  one  appropriation  of  $26,000  has  been  made  for  this 
work.  The  total  expenditures  under  the  present  project  of  improve- 
ment to  June  30,  1892,  including  all  outstanding  liabilities,  were 
$24,321.97. 

It  is  proposed  to  expend  the  funds  on  hand  and  any  that  may  be- 
come available  during  the  year  in  the  removal  of  the  shoals  by  dredg- 
ing and  in  the  constraction  of  works  of  contraction  in  accordance  with 
the  existing  project. 

The  sum  of  $100,000  can  be  economically  and  advantageously  ex- 
pended during  the  coming  year. 

Money  statement, 

July  1, 1891,  balance  unexpended $^^164.27 

Jane  SK),  18S«,  amount  expended  during  fiscal  year 22, 431. 2i 

July  1, 1892,  balance  unexpended .' 733.03 

July  1, 1892,  outstanding  liabilities 55.00 

July  1, 1892,  balance  available 678.03 

Amount  appropriated  by  act  approved  July  13, 1892 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 25, 678. 03 

{Amount  ^estimated)  required  for  completion  of  existing  project 120, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  endi  ng  J  une  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Arrivals  and  clearances  of  vessels  at  Darien,  Georgia,  from  Jaunary  1, 1875,  to  Deeemher 

31,  1891, 


ARRIVED. 


Year. 


No.    ToDB.     Crew 


Coastwiae. 


Foreign  ports. 


American  Teasels. 


No.    Tons.     Crew, 


Foreign  vesselB. 


No.    Tons.     Crew. 


No.    Tons.     Crew. 


Total. 


187S 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
]887 
1888 
1889 
1890 
1891 


28,053 
23,105 
24,827 
29.264 
23,276 
21,530 
40,619 
48.208 
38,173 
34,412 
27,763 
44,389 
57,ai5 
76, 64r» 
69,763 
58, 058 
56,818 


647 

611 

1,257 

IWl 

487 

489 

849 

999 

815 

714 

691 

Sri2 

1,059 

1.558 

1,341 

1,  l.''»8 

1,124 


674 
1,051 
1,199 


453 


13 


606 
652 


2,349 
402 
4,349 
1.964 
2,377 


47,  600 
70,368 
50,913 
60,109 
57, 710 
68,072 
84.457 
51,421 
49.290 
50, 178 
42.587 
20.772 
13,023 
13, 423 
19,837 
1,086 
17,853 


1,198 

1.897 

1,231 

1,628 

1,407 

1,608 

1,991 

1,155 

1,135 

1,133 

975 

483 

298 

273 

453 

308 

308 


75,663 
<J3,  473 
106, 414 
90,424 
82,184 
90,270 
—  126,295 
208  1 100, 082 


188 
175 
160 
150 
1.58 
208 
213 
202 
167 
jigiti. 


87,963 
85,193 
71,002 
66,161 
72,407 
91, 470 
93,949 
61,108 
77,048 
fid  hv  VbOO 


1.845 
2,508 
2,510 
2,289 
1,919 
2,140 
2,869 
2,163 
1,960 
1,863 
1,673 
1,835 
1,402 
1,840 
1,656 
1,507 
1.478 
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Arrivals  and  clearances  of  vessels  at  Barieti^  Gem-gia,  etc. — Continued. 
CLEARED. 


Foreign  ports. 

1 

Year. 

Vyuoatwisu. 

American  vessels. 

Foreign  vessels. 

xuuu. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1 

O 

1875    

22 
39 
44 
28 
40 
.% 
80 
93 
66 
59 
46 
93 
126 
155 
1.55 
171 
127 

12. 214 
9.300 
13,209 
7,842 
14,052 
17,076 
28,492 
34,098 
25,019 
20,037 
16,649 
38,295 
56.592 
64,749 
63,347 
58,810 
63,880 

328 

270 

314 

181 

301 

393 

617 

709 

610 

457 

339 

719 

1,016 

1,318 

2,091 

1,174 

1,031 

11 
4 
4 
6 
7 
7 
8 
6 
9 

11 
8 

10 

12 
2 
6 
3 
3 

4,055 
1,553 

842 
3,000 
2,765 
3,589 
3,120 
1,962 
3,633 
3,977 
8,354 
3,682 
1,144 

638 
4,333 

972 

896 

97 
32 
21 
62 
57 
72 
7C 
46 
72 
85 
62 
80 
17 
15 
66 
23 
20 

104 
180 
169 
149 
125 
168 
184 
116 
108 
119 
98 
60 
16 
36 
46 
31 
26 

55, 759 
87,489 
92, 795 
83, 385 
65,433 
84,172 
95,353 
63,626 
66,411 
66,337 
52,742 
24,376 
8,612 
23,742 
26,488 
16, 569 
18,006 

1,372 

2,263 

2,154 

1,947 

1.538 

2,016 

2,164 

1,434 

1,340 

1,478 

1,198 

664 

189 

453 

628 

336 

266 

137     72, 028 
223     98, 342 
217    106.846 

1,797 
2,565 
2,489 
2,190 
1,896 
2,481 
2,851 
2,189 
1,931 
2,020 
1,699 
1,363 
1,222 
1,786 
2,685 
1,533 
379 

PL 
22 

1876 

21 

1877 

20 

1878  ...; 

183 
172 
230 
272 
214 
183 
189 
152 
163 
144 
193 
207 
205 
156 

94,236 
82,250 
194,837 
126  965 
99,585 
84,963 
90,951 
72,745 
66,358 
65.700 
89,029 
94,168 
75,351 
72,792 

20 

1879 

1880 

19* 

1881 

IQ? 

1882 

19 

1883        

19 

1884 

19 

11*85 

18* 
19 

1886 

1887 

1888 

19 

1889    

1890 

1891.. .1 

Timler  shipments  from  port  of  Darien,  Qa.,from  January  1, 1875^  to  December  31,  1891, 


Foreign. 

Coastwise. 

Total. 

Year. 

Superficial 
%et. 

Valne. 

Superficial 
feet. 

Value. 

Superficial 
feet. 

Value. 

1875 

41,447,024 
60, 762, 000 

64,  378, 000 
59, 697, 124 
47, 217, 818 
74,  612, 520 

65,  420, 876 
36, 639, 379 
42, 385, 000 
60,656,000 
40, 101, 000 
19,960,000 
12, 023, 6U 
17, 975, 371 
20, 772, 265 
10,962,017 
13,786,333 

$557,524 
736,099 
776,856 
716, 365 
666, 613 
896,350 
785,050 
439,072 
608,020 
607.872 
501,262 
219,500 
138, 476 
216, 706 
237,652 
140,746 
274,674 

10, 992, 600 
8, 370, 000 
11, 888, 100 
7, 057,  800 
12, 646, 800 
15,368,500 
25, 642, 800 
30, 688, 200 
22, 517, 100 
18, 673, 300 
14, 984, 100 
24,465,000 
60,349,600 
66,998,200 
50,  607, 660 
68,223,683 
46,519,707 

$181,377.00 
138, 105. 00 
196, 153. 66 
116, 453. 70 
208, 672. 20 
253, 678. 60 
423, 106. 20 
606, 355. 30 
371, 532. 16 
306,459.46 
247, 937. 65 
661,440.00 
912, 220. 00 
1,121,960.00 
760. 144. 00 
949,762.00 
910,718.10 

52, 439, 624 
69, 132, 000 
76, 266, 100 
66, 754, 924 
59, 804, 618 
89, 981, 020 
91,06,3,676 
67, 327, 579 
64,  902, 100 
69,  229. 300 
55, 085, 100 
54, 425,  000 
62,373,211 
83, 975, 571 
71,449,865 
79,185,700 
69,305,040 

$738. 901. 00 
873, 204. 00 

1870 

1877 

973,009.65 
832, 818. 70 
775  285  20 

1878 

1870 

1880 

1,148,928.60 
1  908  156  2») 

1881         

1882 

946  027  30 

1883 

880, 152. 16 
914,331.45 
749  199  65 

1884     . 

1885 

1886 

870, 940. 00 
1, 056. 960. 00 

1887 

1888 

1,337,665.00 

1889 

997, 816. 00 

1890 

1, 090, 508. 00 

1891 

1,185,391.80 

Commerce, 


Year. 

Value  of 
exxH)rt8. 

Value  of 
imports. 

Total  col- 
lections. 

1880 

$1,621,904 
1,137.490 
1, 073, 008 

969,834 
1,038.186 

860,500 
1, 037, 330 
1,221,000 
2, 100, 000 

997, 816 

140, 746 
1,530,000 

$5,600 

3,356 

1,025 

2,334 

11 

$11,806.72 
18,980.02 
11, 254. 19 

1881 

1882 

188,'i 

11,067.37 

1884 

9,688.20 
2,369.01 

1885 .              ,     ... 

1886 

1887 

1888 

2,600 
None. 
None. 
None. 

964.13 

1889 

None. 

1890 

None. 

1891 

None. 

C.  Lawton, 

Deputy  %Ms^MBmJ^m^^ 
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IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

The  Altamaha  Eiver  is  formed  by  the  junction  of  the  Oconee  and  Oc- 
mulgee  rivers,  in  the  southeastern  part  of  Georgia,  and  flows  in  a  south- 
easterly direction  to  the  sea. 

A  detailed  description  of  this  river  is  given  in  my  report  of  a  survey, 
dated  June  12, 1890,  which  is  printed  as  part  of  Appendix  O  5,  Annual 
Eeport  of  the  Chief  of  Engineers  for  1890,  pages  1372-1386. 

For  a  special  history  of  past  work  see  page  1038,  Annual  Eei)ort  of 
the  Chief  of  Engineers  for  1888  and  the  annual  reports  of  the  same  offi- 
cer since  that  date. 

ORIGINAL  CONDITION. 

The  chief  obstruction  to  the  navigation  of  the  Altahama  Eiver  con- 
sists in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
logs.  The  rock  ledges  were  confined  to  the  upper  plortion  of  the  stream, 
while  the  other  obstructions  were  found  throughout  its  entire  course. 
The  low- water  depths  at  some  points  did  not  exceed  1  foot. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  outlined  in  my  report  of  June  12, 1890, 
provides  for  the  establishment  of  a  navigable  steamboat  channel,  3  feet 
deep  at  ordinary  summer  low  water,  between  the  junction  of  the 
Oconee  and  Ocmulgee  rivers  and  the  town  of  Darien. 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand 
bars;  (2)  building  deflecting  dikes  and  closing  incipient  cut-offs;  (3) 
removing  snags  and  logs  from  the  channel  and  overhanging  trees  from 
the  banks  of  the  stream;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement  is  estimated  in  round  numbers  at 
$129,000,  provided  fiinds  are  regularly  and  adequately  supplied. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

The  first  appropriation  ever  made  for  the  Altamaha  ($5,000)  was 
expended  on  a  snag  boat,  which  was  built  for  use  upon  this  river  and 
the  Savannah.  This  boat  began  to  work  upon  the  river  on  October  1, 
1883,  and  has  been  employed  at  intervals  since  that  date,  regular  work 
having  been  impossible  on  account  of  the  insufficiency  of  funds.  She  was 
thoroughly  repaired  in  1889.  Operations  have  been  carried  on  between 
Darien  and  the  junction  of  the  Oconee  and  Ocmulgee  rivers.  There 
have  been  removed  in  all  2  piles,  1,256  snags  and  logs,  and  2,628  over- 
hanging trees:  16  logs  were  cut  up  on  bank, 5  trees  were  deadened, 
and  4  trees  pulled  back. 

In  1883  channels  100  feet  in  width  and  4  feet  in  depth  at  ordinary 
low  water  were  opened  through  the  rock  ledges  at  Town  Bluff  and 
Piney  Bluflf  by  the  removal  of  319  and  1,480  cubic  yards  of  rock  at 
these  points,  respectively. 

In  1884-'85  a  training  wall  was  built  at  Beards  Bluff  for  the  improve- 
ment of  a  shoal  at  that  locality,  and  shore  protection  was  constructed 
for  the  protection  of  caving  banks.  J.n  the  execution  of  this  work  811.2 
cubic  yards  of  stone,  428.44  cubic  yards  of  gravel,  and  3,545.38  cubic 
yards  of  brush  fascines  were  used. 

AU  work,  with  the  exception  of  that  done  by  the  snag  boat,  was  done 
by  contract. 
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Up  to  July  1, 1891,  the  total  expenditures  for  this  work,  inclading 
outstanding  liabilities,  amounted  to  $67,223.38. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1892. 

The  snagboat  Toccoa  continued  operations  on  the  river  until  August 
31, 1891,  when  she  was  transferred  to  the  Ocmulgee. River.  It  wjuj  in- 
tended to  resume  snagging  operations  on  January  15,  when  the  boat 
returned,  but  the  high  water  compelled  the  suspension  of  work.  There 
were  removed  521  snags  and  stumps  and  1,011  overhanging  trees.  In 
addition  8  logs  were  cut  up  on  the  river  bank. 

The  steam  hoister,  rigged  as  a  pile-driver,  began  work  October  26, 

1891,  at  Beards  Bluff,  in  the  construction  or  wattled  pile  spur  dams 
and  in  repairing  the  old  training  wall  for  the  improvement  of  the  sand 
bar  at  that  point.    Operations  were  suspended  at  the  end  of  January, 

1892,  owing  to  high  water,  but  were  resumed  May  5  and  are  still  in 
progress,  the  work  being  nearly  completed.  In  this  work  239  piles 
have  been  driven,  1,914  linear  feet  of  piling  have  been  wattled  with 
poles,  1,231  linear  feet  of  brush  mattresses  18  feet  wide  have  been  sunk 
and  covered  with  141  cubic  yards  of  stone,  and  the  banks  at  the  ends 
of  the  ten  dams  constructed  have  been  cut  down  and  jirotected  with 
brush  and  stone. 

CONDITION  OF  WORK  JUNE  30,  1892. 

A  detailed  description  of  the  condition  of  the  river,  containing  a 
statement  of  the  localities  needing  improvement,  is  given  in  my  report 
of  June  12, 1890.  The  river  is  now  in  a  better  condition  than  it  has 
ever  before  been.  The  most  dangerous  obstructions,  due  to  snags  and 
overhanging  trees,  have  been  removed,  and  the  work  accomplished  at 
Beards  Bluff  during  the  past  year  has  increased  the  depth  on  that  bar 
by  from  2  to  3  feet.  Boats  were  formerly  compelled  at  low  water  to 
partially  unload  and  lighter  their  cargoes  across  this  bar.  They  can 
now  pass  without  difficulty. 

Work  is  now  most  needed  at  Marrow  Bone  Bar  and  at  the  rock  shoals 
on  the  upper  portion  of  the  river. 

OOMMBROE  AND  NAVIGATION. 

The  commerce  passing  over  the  Altamaha  Eiver  is  derived  not  only 
from  the  region  bordering  it,  but  also  from  the  country  bordering  its 
tributaries,  the  Ocmulgee  and  the  Oconee  rivers. 

About  one-half  of  the  counties  bordering  the  Altamaha  Eiver  is 
wholly  dependent  upon  the  river  for  transportation,  while  the  remain- 
der is  served  in  part  by  two  railroads — the  East  Tennessee,  Virginia 
and  Georgia,  running  approximately  parallel  to  the  river  on  its  south- 
ern side  at  an  average  distance  of  about  15  miles  from  it,  and  the  Savan- 
nah, Florida  and  Western,  crossing  the  river  at  Doctortown  at  about 
right  angles  to  its  general  direction.  The  territory  dependent  upon 
the  river  for  the  transportation  of  its  produce  and  supplies  is  composed 
of  one- third  of  the  counties  of  Appling,  Wayne,  Glynn,  and  all  of  Tat- 
nall  and  Mcintosh. 

An  immense  business  in  lumber  and  naval  stores  has  been  developed 
in  the  region  adjacent  to  the  Altamaha  and  its  two  tributaries,  and  this 
business  is  entirely  dependent  upon  these  rivers  for  cheap  and  remu- 
nerative carriage  to  the  ports  of  Darien  and  Brunswick.  The  quantities 
shipped  increase  yearly,  and  those  interested  in  the  naval  stores  busi- 
ness believe  that  this  increase  will  continue  for  14  or  15  years  to  come; 
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and  then,  the  activity  of  the  lumber  and  naval  stores  business  being 
checked,  attention  will  be  devoted  to  the  raising  of  cotton  and  grain  on 
the  cleared  land,  and  these  products  will  seek  a  market  by  the  way  of 
the  river,  which  will  in  all  cases  offer  the  cheapest,  and,  in  many 
inatances,  the  only  Yneans  of  transportation. 

The  following  boats  were  engaged  in  traffic  on  this  river  durfng  the 
past  fiscal  year,  viz,  the  Swarij  running  from  Crisp  to  Brunswick,  and 
the  William  M.  Wadky,  discharging  her  freight  at  Doctortown,  whence 
it  is  taken  by  rail  to  Savannah.  These  steamers  carry  annually  about 
18,000  tons  of  freight,  valued  at  more  than  $000,0i)0. 

From  the  Oconee  and  Ocmulgee  Eivers  nearly  all  of  the  lumber  cut 
has  gone  through  to  the  coast  over  tlie  Altamaha.  It  is  believed  that 
70,000,000  feet,  or  169,400  tons,  valued  at  $030,000,  is  a  conservative  es- 
timate of  this  business  for  the  past  year.  This,  added  to  the  steamboat 
commerce,  gives  the  total  tonnage  of  the  river  for  the  past  twelve 
months  as  187,400  tons,  valued  at  $1,53.0,000. 

When  thcOconee  and  Ocmulgee  Eivers  are  opened  to  navigation  as 
far  as  Milled geville  and  Macon,  resiiectively,  and  a  low- water  channel 
3  feet  in  Hepth  is  secured  on  all  three  rivers,  the  commerce  of  the 
Altamaha  will  undoubtedly  be  largely  increased.  It  is  impossible  to 
give  a  close  CvStimate  of  the  increase  of  business  that  would  follow  the 
completion  of  the  works  of  improvement,  but  it  is  possible  that  it  would 
increase  nearly  200  per  cent. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
coHected  in  1891,  $5,982.07.  Sapelo  Light  is  the  nearest  light-house  and  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts. 

.  Since  the  present  project  for  improving  the  Altamaha  Eiver  was 
adopted,  one  appropriation  of  $16,000  has  been  made  for  the  work  and 
an  unexpended  balance  of  $223.41  transferred  from  a  former  appropri- 
tion. 

The  total  expenditures  under  the  present  project  to  June  30, 1892^ 
including  all  outstanding  liabilities,  were  $8,369.11. 

It  is  proposed  to  expend  the  funds  on  hand  and  any  that  may  become 
available  during  the  present  fiscal  year  in  the  removal  of  obstructions 
and  in  the  improvement  of  the  shoal  places  in  the  river,  according  to  the 
revised  project  of  1890. 

The  sum  of  $46,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  Ko  i)ermanent  improvement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every 
freshet  stage.  They  should,  however,  diminish  in  number  from  year  to 
year.  From  $3,000  to  $5,000  will  be  required  for  the  annual  mainte- 
nance of  the  completed  work. 

Money  statement. 

July  1, 1891,  balance  unexpended $13, 276. 62 

June  30^  1892,  amount  expended  during  fiscal  year 6, 135. 96 

July  1, 1892,  balance  unexpended 7, 140. 66 

July  1, 1892,  outstanding  liabilities 286.36 

July  1, 18^2,  balance  available 6,a54.30 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  i^YaU^ble  for  ^soal^ear  ending  June 30, 1893..*, ,, 21,854.30 

■     .      It  igg 
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{Amount  (efitimated)  rociuired  for  completion  of  existing  project $99, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  encQng  June  30, 1894    46, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


rbpokt  of  mr.  f.  c.  armstroxg,  assistant  engineer. 

United  States  Engineer  Office, 

Savannah,  Ga,,  February  15, 1S92, 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  snagging  operations 
on  the  Altamaha  River,  Georgia,  for  the  fiscal  year  ending  June  30,  1892: 

The  snag  boat  Toccoa  continued  operations  .from  July  1,  1891,  to  August  31,  1891, 
and  intended  to  resume  on  January  15,  1892,  but  the  high  water  corapefled  a  suspen- 
sipn  of  operations,  so  the  boat  was  taken  to  Savannah  and  put  out  of  commission. 

Detailed  statenwnt  of  work  done  to  date. 


1883  to  1891.    (R*^port  Chief  of 

Engineers,  U.  S.  A.,  1891) 

1891-^2 


Snags.* 


176 

j  38 


741  :m 

327  ,138 


_!.. 


Total 214  il  068  i517 


Overhanging 
Treea'. 


6  910 
18  1    7 


Cut. 


2«7 


ti-a 


732 
717 


24  |917  '1,273    1.449 


Lbg 
15 


15 


if 


a  yds. 
1.799 


a 


1,744.2 


1,799  il,744.2 


*Fir8t'-clnsSHnagsan>inoro  than  2  f«rt  in  dinniotor  at  hiitt.  Sccond-cla«8  snags  are  more  than  8 
inclios  in  diameter  at  butt.  ThirdcbiHs  snag8  ace  iiudor  8  inches  in  diameter  at  butt.  All  trees  aud 
logs  under  water  arc  cousideretl  snags. 

Summary  of  worh  by  monthe,  1891-92:  Snag  boat  Toccoa, 


i^ 

Snags. 

p. 
1 

Overhanging  trees. 

1. 

Month. 

=1  «. 

1^  ll-"i 

1 

Third 
class. 

85 
53 

PhIIwI 
back. 

Cut. 

J?  irsi 
class. 

class. 

Over  8 
inches. 

Under  8 
inclies. 

1 

July,  1891 

27 
26 
5 

23 
23 

1 

24 
14 

178 

146 

3 

15 
3 

89 

273 
423 

•21 

Angust,  1891 

Janiary,  1892 

7 

184 
14 

8 



Total 

58 

47 

38 

327 

138 

18 

7 

287 

717 

8 
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Summai^y  of 

work  Jry  localities,  1891-''92: 

Snag  boat  Toocoa, 

III 

Snags. 

i 

Overhanging 

trees, 
at. 

Locality. 

First 
class. 

Second 
class. 

Third 
class. 

Pulled 
back. 

C 

h 

Over  8 
inches. 

Under  8 
inches. 

1 

Marmwlxnie  Ronnd r - t , - .  ,-- 

Miles. 
61 

1? 
i 

96 
97 
98 
103 

lOH 

112 

114 

116i 

116 

117 

123 

124i 

127 

i" 

2 

1 

2 
11 

4 

OfflethoTDe  Bluff 

4 
1 

1 

1 

Lower  Sister  Bluff 

TTpTwr  RistftT Blxiff r -  -  .-- 

2 

27 

8 



1 
135 
20 

OnooDoe  River 

3 
3 
7 
31 
2 

TAnniilA  CrAAk 

7 

7* 

6* 

5* 

8 

2* 

3 

1 

i5 

9 

50 

12 

23 

17 

45 

4 

2 

57 

39 

9 

Ohoopflfl  Whit*  PInff-  -  -     -  - 

1 

10 

Iron  Mine  Re«c-h » 

Iron  Mine  Shoals 

28 

100 

Rtrinlf-n cm  T.iHidincni 

MayhawBIeht 

9 
12 
2 

.  .     ' 

14 
14 
30 

15 

4 

105 

Baokhom  Bluff ,^-,,. 

^1 

SharjM  Landing 

3 

Coblm  Creek    .1 

1 

EnirlishEddv 

23 
19 

4 

i  ' 

26 

5o 

Baldwins  Sign 

2 
2 

"Rftrlil AVH  T^ndinflT 

........ 

2 
37 

3 
30 
51 
14 

1 
97 

8 
60 
94 
21 

Bullardif  Ctw*1c 

Greys  Landing  (below) 

Halls  Ferry 

1 

15 
10 

8 
2 

5 

1 

Half  Moon  Bight 

7 

Town  Bluff  .n 

3 

Total 

38 

327 

130 

18  i         7 

287 

717 

g 

No  accidents  dne  to  snags  have  been  reported.  When  work  is  resumed  the  snag 
boat  should  commence  at  the  month  and  work  upstream,  removing  obstructions  and 
cutting  overhanging  trees. 

The  boilers  of  the  steamers  Tar  Heel  are  in  the  channel  at  Oswalds  Cut  (58),  and 
should  be  removed  and  placed  on  the  bank.  The  owners  of  the  steamer  Wadley  have 
built  a  new  hull,  named  it  the  Altamakay  and  will  transfer  the  machinery  from  the 
Wadleif.  They  have  also  purchased  the  steamer  Americue,  and  contemplate  running 
both  boats.  During  a  iK>rtion  of  the  year  the  steamer  Swan  has  run  from  Brunswick 
and  Doboy  to  Crisp,  on  the  Oomulgee  River. 

Very  respectfully,  your  obedient  servant; 

F.  C.  Armstrong, 
Assistant  Engineer. 
Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U,  S,  A, 


N5. 
IMPROVEMENT  OP  OCONEE  RIVER,  GEORGIA. 

The  Oconee  Biver  rises  in  the  northeastern  part  of  Georgia,  flows  in 
a  southeasterly  direction,  and  unites  with  the  Ocmulgee  to  form  the 
Altamaha.  A  detailed  description  of  this  river  is  given  in  my  report 
of  the  preliminary  examination  and  survey,  printed  as  House  Ex.  Doc, 
No.  211,  Fifty-first  Congress,  first  session.  For  a  special  history  of 
past  work,  see  page  1253,  Annual  Eeport  of  the  Chief  of  Engineers  for 
1889. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  irom  3  to  4  feet,  but  during  the  low-water  season  there  are 
various  shoals  with  low- water  depths  of  not  more  than  2  feet.    The 
ENG  02 80 
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chief  obstructions  to  navigation  consist  of  sand  bars,  rock  shoals,  over- 
hanging ^rees,  snags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  5, 
1890,  provides  for  the  establishment  of  a  navigable  steamboat  channel 
3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville  to  the 
river's  mouth. 

This  is  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks, 
and  closing  incipient  cut  ofts;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  Cvstimated  at  $171,000  provided  funds 
are  regularly  and  adequately  supplied. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

Between  1812  and  1842  about  $45,000  were  expended  by  the  State  of 
Georgia  in  the  improvement  of  this  river,  and  between  1874  and  1875 
about  $8,575  were  expended  by  the  Oconee  Steamboat  Company  between 
Dublin  and  the  Central  Bridge,  a  distance  of  28  miles.  Operations 
under  the  project  adopted  in  1878  were  begun  in  1878,  and  have  been 
carried  on  at  irregular  intervals,  as  the  available  funds  allowed,  ever 
since.  A  specific  appropriation  of  $1,500  for  imi)roving  the  section  of 
the  river  between  Skull  Shoals  and  the  Georgia  Railroad  Bridge  was 
expended  so  as  to  give  a  least  depth  in  that  reach  of  20  inches  at  extreme 
low  water. 

In  all  there  have  been  removed  from  tlie  river  5,289  snags,  stumps, 
and  logs,  17,795  overhanging  trees,  and  487  cubic  yards  of  rocks;  some 
small  brush  jetties  have  been  built,  539  trees  have  been  deadened,  and 
26  logs  cut  up  on  bank.  Six  hundred  (600)  cubic  yards  of  stone  were 
quarried  and  place<l  in  a  closing  dam  at  Fislitrap  Cut.  At  Old  Boat 
Yard  19  piles  were  driven,  and  330  linear  feet  of  brush  mattresses,  18 
feet  wide,  were  sunk  in  constructing  c(mtracting  works  at  that  point. 
A  new  snag  boat  was  partially  built  at  Abbeville,  Ga.,  under  contract 
with  Messrs  M.  A.  Sweeney  &  Bro. 

Up  to  July  1, 1891,  the  total  expenditui'cs  for  the  work,  including  all 
outstanding  liabilities,  amounted  to  $52,919.13. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Active  operations  during  the  year  consisted  in  the  removal  of  snags, 
logs,  stumps,  overhanging  trees,  and  drift  material,  and  in  the  con- 
struction of  wattled  pile  and  brush  dams  at  Old  Boat  Yard. 

The  snag  boat  Ocmulg€eh(}giiu  work  November  30, 1891,  and  continued 
until  January  16, 1892,  when  operations  were  suspended  owing  to  high 
water.  There  were  removed  between  the  mouth  of  the  river  and  Birds 
Cut,  li6J  miles  above,  485  snags  and  stumps,  and  55  overhanging  trees. 
In  addition  7  trees  were  girdled  and  23  logs  cut  up  on  the  bank. 

A  bank  party  operated  between  Milledgeville  and  Dublhi,  Ga.,  a 
distance  of  68  miles,  from  August  24  to  December  20,  1891,  and  re- 
moved from  the  river  and  its  banks  86  snags  and  stumps  and  16,603 
overhanging  trees;  109  trees  were  deadened,  113  h)gs  were  cut  u])  on 
the  bank,  and  366.5  cords  of  drift  material  were  cut  up.  Much  of  this 
work  was  done  at  Sweeneys  Cut,  which  was  tilled  up  with  logs,  stumps, 
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trees,  two  rafts,  two  lattice  bridges,  and  a  bridge  trestle.  In  clearing 
out  this  cut,  605.5  pounds  of  high  explosives  were  used. 

The  operations  of  the  steam  bolster  and  pile  driver  at  Old  Boat  Yard 
were  resumed  in  August,  and  the  work  was  completed  in  October. 
During  this  period,  146  piles  were  driven,  935  linear  feet  of  piling  were 
wattled  5  and  661  linear  feet  of  brush  mattresses,  18  feet  wide,  were 
sunk  and  covered  with  stone.  In  addition,  13  snags  and  stumps  were 
removed  and  the  banks  at  the  ends  of  the  dams  were  protected  with 
brush  and  stone. 

The  work  of  building  a  new  snagboat,  the  Satilla^  under  contract 
with  Messrs.  M.  A.  Sweeney  &  Bro.,  was  continued  and  .the  boat  was 
completed  October  3, 1891. 

CONDITION  OP  WORK  JUNE  30,  1892. 

The  river  is  in  fair  condition  where  work  has  been  done,  but  still  needs 
much  attention,  the  upper  portions  especially.  The  work  already  done 
has  been  of  great  benefit  to  navigation,  boats  now  running  at  stages  of 
water  ftom  2  to  3  feet  lower  than  before  the  improvements  were  begun. 
The  spur  dams  at  Old  Boat  Yard  are  in  good  condition  and  have  in- 
creased the  depth  on  the  shoal  so  that  boats  now  cross  it  without  diffi- 
culty. In  1889  the  depth  was  but  2.6  feet  at  low  water.  The  dam 
closing  Fish-trap  Gut  has  caused  a  deepening  of  the  bar  that  existed  in 
the  main  channel.  A  shoal  stlQ  exists  in  the  wide  portion  of  the  river 
below  the  cut. 

The  removal  of  the  overhanging  trees  above  Dublin  and  the  opening 
of  Sweeneys  Cut  have  done  much  toward  placing  this  portion  of  the 
river  in  a  navigable  condition.  It  is  still,  however,  impassable  at  low 
water,  owing  to  the  numerous  snags  and  logs  that  obstruct  the  chan- 
nel. A  year's  work  by  the  snagboat  and  the  deepening  of  several 
shoals  will  be  necessary  to  make  the  navigation  of  this  portion  of  the 
river  safe  and  profitable. 

COMMERCE  AND  NAVIGATION. 

The  Oconee  River  is  navigable  from  the  mouth  to  Milledgeville,  a 
distance  of  147  miles.  The  boats  engaged  in  the  river  traffic  during 
the  year  were  the  Lumber  Gityj  running  from  Little  Oakey  Bluff,  34 
miles  from  the  forks  to  Ocmulgee  station,  where  the  East  Tennessee, 
Virginia  and  Georgia  Railway  crosses  the  Ocmulgee  River  12  miles 
from  the  forks;  and  the  steamer  ioMwa,  running  from  Dublin  (79  miles) 
to  Red  Bluff  (41  miles),  and  also  making  irregular  trips  up  the  river 
from  Dublin.  The  Lumber  City  during  a  portion  of  the  year  ran  to 
Dublin. 

List  and  descHjplion  of  steamers  plying  an  the  Oconee  Biver, 


'Name. 

Registered 
tonnage. 

Draft. 

Connecting  with 

Light. 

Loaded. 

railroad  at— 

Louisa 

220 
227 

Inehet. 
20 
22 

Feet. 
5 

4, 

Dublin,  Ga. 

Lumber  City 

Lumber  City,  Ga. 

These  boats  carry  annually  about  20,000  tons  of  freight,  valued  at 
$725,000.  The  freights  consist  of  iron,  spirits  of  turpentine,  cotton, 
guano,  and  general  merchandise.  In  addition  to  the  freights  carried 
by  the  steamers,  it  is  estimated  that  there  are  annually  drifted  down 
the  river  25,000,000  feet  or  60,000  tons  of  timber,  valued  at  $225,000. 
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The  total  annual  commerce  of  this  river  is  therefore  80,000  ton  8^  valued 
at  $950,000.  Freight  rates  have  been  reduced  50  per  cent  since  the 
work  01  improving  the  river  began  in  1878. 

An  estimate  of  the  commerce  that  would  probably  be  developed  when 
the  river  is  in  a  thoroxighly  navigable  condition  from  Milledgevillo  to 
the  mouth  is  gi^en  in  Mr.  A.  S.  Cooper's  rei)ort  on  tlie  survey  of  the 
Oconee  River,  printed  as  part  of  Appendix  O  11,  Keport  of  the  Chief 
of  Engineers  for  1890,  to  which  I  respectfully  refer. 

With  the  further  improvement  of  the  river,  regular  and  more  frequent 
trips  can  be  made,  and  heavier  loads  carried  during  low- water  stages. 
A  large  section  of  farming  and  timber  land  will  be  opened  up,  and 
increased  dependence  will  be  placed  on  the  river  as  a  means  of  trans- 
portation for  all  classes  of  freight.  In  the  counties  bordering  the 
Oconee  River  the  poi)ulation  is  about  90,000,  the  area  of  cultivated 
lands  about  607,000  acres,  and  the  value  of  all  property  from  $10,000,000 
to  $11,000,000.  The  area  tributary  to  the  river  is  about  1,900  square 
miles. 

In  view  of  the  information  collected,  it  is  estimated  that  the  commerce 
on  the  river  after  improvement  will  amount  to  three  times  its  present 
value. 

MISCELLANEOUS. 

The  work  is  located  in  the  coUection  district  of  Brans  wick,  Ga.  Amonnt  of  duties 
collected  in  1891,  $5,982.07.  Sapelo  Light  is  the  nearest  hght-house,  and  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts. 

Since  the  existing:  project  for  improving):  Oconee  River  was  adopted 
one  appropriation  of  8-5,000  has  been  made  for  the  work  and  an  unex- 
l)ended  balance  of  $201.18  transferred  from  a  former  appropriation. 

The  total  expenditures  under  the  present  project  to  June  30, 1892, 
including  all  outstanding  liabilities,  were  $22,403.61. 

As  outlined  in  my  project  of  February  5, 1890,  it  is  proposed  to  ex- 
pend the  available  finds  and  any  funds  that  may  become  available 
during  the  year  in  the  removal  oi  obstruction  and  in  the  improvement 
of  the  shoals  in  the  river  between  Milledgeville  and  the  mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  permanent  improvement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  high- 
water  season.  They  should,  however,  become  fewer  in  number  each 
year.  From  $1,000  to  $5,000  will  be  required  for  the  annual  mainte- 
nance of  the  completed  work.  The  work  of  removing  obstructions  has 
been  in  the  local  charge  of  Mr.  F.  0.  Armstrong,  assistant  engineer, 
whose  report  is  appended  hereto. 

Money  statement 

July  1, 1891,  balance  unexi>euded *$17, 081. 12 

June  30, 1892,  amount  expended  during  fiscal  year 14. 283. 30 

July  1, 1892,  balance  unexpended 2, 797. 82 

Amount  appropriated  by  act  approved  July  13, 1892 25,  006. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27, 797. 82 

{Amount  (estimated)  required  for  completion  of  existing  project 121, 000.  (X) 
Auiountthat  fan  bcprofitably  expended  iufi8calyearendingJuno30,1894      50,000.00 
Snbuiitiod  in  compliance  with  requirements  of  suctions  2  of  river  and 
harbor  acts  of  18(50  and  1807. 

*C'apt.Hoxie  deposited  25  cents  on  December  1,  li>88.  (See  letter  from  Chief  of 
Engineers,  dated  November  30, 1891.) 
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report  of  mr.  f.  c.  armstrong,  assistant  rngineer. 

United  States  Engineer  Office, 

Savannah,  Qa,,  February  IS,  1892. 

Captain  :  I  haye  the  honor  to  submit  the  following  report  of  snagging  operations 
on  the  Oconee  River,  Georgia,  for  the  fiscal  year  ending  June  30,  1892 : 

The  snag  boat  OemuZ^oa  commenced  work  at  the  Forks  (0)  November  30, 1891,  and 
continued  operations  upstream  to  Birds  Cut  (26^),  which  was  reached  January  16, ' 
1892.  High  water  compelled  a  suspension  of  operations;  the  boat  was  taken  to 
Savannah  and  put  out  of  commission.  A  bank  party  was  started  from  Milledgeville 
(147)  on  August  24, 1891,  and  completed  its  worlc  to  Dublin,  Ga.  (79),  on  December 
20, 1891.    Sweeneys  Cut  (120),  around  the  raft,  was  opened  by  high  explosives. 


Detailed  statement  of  work  done  to  date. 
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trees. 
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Summary  of  work  by  months,  ISBl-^OiS:  Snag  boat  Oomulgee, 


Honth. 


■I 


o  q  o 

Ill 


Snags.* 


Overhang- 
ing trees 
cut. 


-8 

Si 
5^ 


M% 


I 
Pi 


Novcmihor,  1801  . 
December.  1891.. 
January,  1892  ... 


Total. 


4 
1G2 
94 


26  , 

14, 


79 


260  I     141  j 


36         40  i 


23 


U9. 


«* 


*  First-class  snags  are  more  than  2  feet  in  diameter  at  butt ;  second-class  sna^  are  more  than  8 
inches  in  diameter  at  butt;  third-class  snags  are  under  8  inches  in  diameter  at  uutt.  Alllogsand 
treee  under  winter  are  considered  snags. 

Summary  of  work  by  months,  1891-^99:  Bank  party. 
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54 

1 
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1 
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3 
2 

20 
5 

8 
7 

26 
5 

1834 
183 

852 

November 

December 

248  1,121  1  2,741 
92   1,796  1  3,325 

33 
16 

2534 

Total 

105 

98 

5 

25 

15 

81 

732  5, 677  |lO,  294 

1            1 

109 

143 

3661 

605* 
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Summary  of  work  by  localities,  1801-92:  Slnag  boat  Ocmnlyec,  and  bank  party. 


• 
e 

"it 

t 

Snags. 

i 

i 

Overh 

M 

1 

angini 
C 

?  treca. 

I 

1 
§ 

1 

1 

Cordi 

C 

1 

1 
g 

ut. 

1 

cality. 

si 

i) 

> 

M 

YotVb 

MiUt. 
0 

1 

? 
1 

11 
12 
12i 

la 

13 

14 

15 

16 

17| 

IR 

18 

19 

22 

284 

80 

82 

88 

96 
103 
106 
107» 
108 
109 

lie 

111 

112 

113 

114 

114* 

115 

IIS*. 

117 

1174 

118 

B 

120 

4 
9 
6 
1 
1 

17 

•    7 

3 

12 
2 

4* 

i 

1 

I 

4 

28 

23 

11 

5 

45 

16 

15 

19 

2 

4 

9 

12 

0 

6 

28 

11 

6 

21 

22 

3 

2 

24 

5 

6 

10 

4 

4 

13 

Lbt. 

Old  Roftt  Vard         

6 
6 

DevilflKlbow 



6 
13 

6 

7!      2 

Tumblebaz  lalnnd 

2 

4 

3 

1 

1 

TlnliA  T  Jinf IT f  1  ^          .. 

1 

L&DB6A  Cut  ..•••«••.•••.•••.. 

............ .....j^   ........ 

DoiiIiIa  Lanniis                .  •   •  •  • . 

2 

4 
3 

4 

4 

1 

} 

StAVB  LRfiuin^ ••••.•. 

1    «» 

iirowninipi  Did  Fiel<l 

Browninflrii  TjJindinir  .   ..... 

5 

...... 

5 

,-:-• 

McArthura  Landing 

2 
3 
2 

1 

Bamt  Swamp 

1 

1 1.::"" 

ClarkiiBlair           

1 

1 

7 

1 

1 

8  1 

1 
1 

1 

Frj'ing  Pan  Point 



6 

-.  .  .   1 

I 

12 
2 

5 

1 

1 
2 

::;::::i     !:::  i 

McLood  Lake      

4 

Birds  Cut 

14 

ITAAn^a  T^Tii1in<r           .. 

1 
2 
2 

• 

7 

14 

5 

6 

7 

8 

10 

5 

7 

4 

6 

11 

26 

8 

13 

15 

13 

8 

25 

13 

24 

30 

11 

76 

12 

13 

16 

12 

15 

20 

13 

22 

20 

20 

6 

6 

7 

25 

24 

24 

13 

11 

15 

15 

16 

16 

5 

8 

13 

146 

114 

142 

171 

135 

75 

110 

119 

123 

96 

95 

102 

100 

128 

125 

101 

73 

48 

32 

70 

48 

78 

70 

86 

68 

88 

126 

59 

326 

55 

79 

73 

90 

97 

144 

123 

99 

158 

136 

132 

69 

90 

108 

64 

130 

100 

175 

154 

135 

160 

76 

10 

26 

25 

5,617 

21 
163 
189 
205 
247 
215 
340 
278 
234 
195 
157 
225 
200 
196 
166 
295 
289 
142 
150 
41 
175 
212 
147 
219 
161 
173 
206 
238 
170 
774 
122 
183 
176 
157 
233 
273 
207 
132 
230 
200 
179 
110 
157 
117 
101 
161 
160 
182 
187 
247 
203 
46 
28 
22 
51 
10,316" 

'.'.'.'. 

15!...::: 

3  i 

1 

Onvtonfi  Blnff    .   .......... 

Parsons  Shoal   

... 

Toms  Point 



:;:::i::::::r":;: 

^Vliirltelff 

!::     1     : 

G«ntziJBal1road  bridge 

"i' 

: 

1 
3 

. 

1 

1 

1 

; 

■■■■y    2!:::::: 

2 

' 

...    j    ... 

..... 

2 

1 

"2 

4 
I 

2 
0 
1 

1 

1 

::::::i'"":: 

.!..*i..!.. 

: 

i 

t 

1. 

1 

,'  *■ 

■ 

3 
3 

9 

1           . 

11         6 

j...-. 

i    ."! ...  i:::/ 

3  i 

6     . 

Hickorv  Blnff - 





' 

Sweenovs  Cut 

121 

1214 

122 

1224 

122  i 

123 

1234 

124 

1244 

125 

1254 

127; 

128 

129 

130 

1304 

131 

132 

1334 

135 

137 

140 

143 

144 

146 

6 

25 

15       31 

"i' 
2 

1 

90  j  3604  1 

6054 

1 

1 

"::i::::::"::: 

t • 

1 

3 

1 

, 

::::'i:::: 

! 

■ 

1         1 

1         ^ ...... 

Swecnoys  Perry • 

1 

....  1 '..:... 

1 

Schiiiholsters  Field • . . 

1 

7 
3 
4 

5 

4 
4 

1 1 

Whltakers  Field 



' 

1 1 

1      1 

' 

:::-—- 1 

1 

'.'.'.'.:::.: 

:";"j 

1 

1 
1 
5 

6 
6 

! 

1 

i  ... 

1 

Tucker  Ferry....... 

1....: 

1 

:.:.;t 

, 

Camp  Creek  Blufif 



. . .  ."^ 

"lie 

166 

Total 

8. 

2s:> 

i5g',  "«7 

732 

3064 

612~ 

APPENDIX    N — REPORT   OP   CAPTAIN   CARTER.  1271 

The  dam  in  Fish  Trap  Cut  (72f )  ha«  answered  its  purpose,  and  little  water  is  pass- 
ing through  the  cut.  I  found  SwtH'neys  Cut  (121)  filled  up  with  logs,  stumps,  trees, 
two  rafts,  two  town  lattice  bridges,  and  a  bridge  trestle.  This  cut  was  entirely 
closed ;  and  if  work  had  not  been  done,  another  raft  would  have  formed.  The  river 
was  exceptionally  low,  and  the  weather  good  while  the  party  was  at  work  at  the  cut. 
Work  was  commenced  at  the  lower  end  of  the  cut,  and  everything  was  cut  down  to 
the  water.  Where  obstructions  interfered  with  running  drift,  saws  and  high  explo- 
sives were  used.  The  bridges  and  a  large  proportion  of  cGriftwood  were  cut  up,  hauled 
out  on  the  bank  and  burned.  Trees  were  cut  back  30  feet  from  the  banks.  I  believe 
no  further  trouble  will  be  had  at  this  point,  aud  that  the  snag-boat  will  find  plenty  of 
water  to  pass  through,  but  will  have  some  ten  days'  work  in  the  out.  All  sloughs  or 
sucks  should  be  closed,  where  possible,  and  no  work  should  be  done  with  th^  inten- 
tion of  shortening  or  straightening  the  river.  Center  Cut  (38)  should  be  opened,  and 
Jouefi  Old  River  closed. 

The  Central  Railroad  Bridge  (107f )  has  been  provided  with  a  drawspan.  The  Dub- 
lin, Wrightsville  and  Tcnnille  Railroad  and  the  county  highway  bridges  at  Dublin 
(79)  are  completed  and  provided  with  drawspans,  as  required.  The  Savannah, 
Americus  and  Montgomery  Railroad  Bridge  (130)  has  progressed  as  far  a«  masonry 
piers,  but  I  am  informed  that  one  of  them  is  faulty  aud  will  delay  the  work. 

When  work  is  resumed,  the  snag  boat  should  commence  at  the  Forks  (0)  and  con- 
tinue upstream.  For  the  first  30  miles  and  above  Sweeneys  Cut  (121)  there  will  be 
little  to  do. 

The  steamer  Lumher  City  ran  to  Dublin  a  portion  of  the  year,  but  was  withdrawn, 
and  now  runs  only  to  the  lower  end  of  the  river.  The  steamer  Louisa  continues  to 
connect  at  Dublin. 

Very  respectfully,  yonr  obedient  seryant^ 

F,  C.  Armstrong^ 
Attistant  Engineer* 

Capt.  O.  M.  Carter,  * 

Corps  of  Engineers,  U.  3  .A, 


N6. 

IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  Ocmnlgee  Kiver  is  formed  by  the  junction  of  the  South  and  Yel- 
low rivers,  about  20  miles  below  Covington,  and  flows  thence  in  a  south- 
easterly direction  about  250  miles,  where  it  unites  with  the  Oconee  to 
form  the  Altamaha.  A  detailed  description  of  this  river  is  found  in  my 
report  of  the  preliminary  examination  and  survey,  printed  as  House 
Ex.  Doc.  No.  215,  Filty-first  Congress,  first  session.  For  a  special  his- 
tory of  past  work,  see  page  1258,  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1889. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low- water  season  there  are 
various  shoals  with  depths  of  not  more  than  2  feet.  The  chief  ob- 
structions to  navigation  consist  of  rock  shoals,  sandbars,  overhanging 
trees,  snags,  and  sunken  logs. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  5, 
1890,  provides  for  the  establishment  of  a  navigable  steamboat  channel 
3  feet  deep  at  ordinary  summer  low  water,  from  Macon  to  the  river's 
mouth. 

This  is  to  be  obtained  by:  (1)  Removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-oflfs  and  revetting  caving  banks;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream. 
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The  cost  of  the  improvement  is  estimated  at  $210,000,  provided  faiids 
are  regularly  and  adequately  supplied. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

Between  1817  and  1837  the  State  of  Georgia  expended  about  $60,000 
in  the  improvement  of  the  river,  $10,000  of  whtch  were  used  above 
Macon.  In  August,  1877,  operations  were  begun  under  the  project 
approved  by  Congress  in  1870,  and  the  work  has  been  carried  on  at 
intervals,  as  the  funds  were  available.  In  all  there  have  been  removed 
from  the  river  7,891  snags  and  stumps,  22,512  overhanging  trees,  359 
cubic  yards  of  rock,  and  1,869  cubic  yards  of  earth;  146  logs  were  cut 
up  on  the  banks;  850  trees  were  deadened;  2  jetties  were  built  at  Till- 
man Bar,  2  snag  dams  at  Ashley  Landing,  and  1  at  Indian  Timber 
Landing.  Up  to  July  1, 1891,  the  total  expenditures  for  the  work,  in- 
cluding outstanding  liabilities,  amounted  to  $92,360.74. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Operations  during  the  year  consisted  in  the  removal  of  snags,  logs, 
and  overhanging  trees,  by  the  snag  boats  Ocmulgee  and  Toccoa^  and  by 
a  bank  party.  The  snag  boat  Ocmulgee  continued  operations  on  the 
river  until  November  24, 1891,  when  she  was  transferred  to  the  Oconee 
Eiver.  Most  of  her  work  was  done  above  HawkinsviUe^  between 
Grocery  Creek  and  Hollimans  Ferry,  a  distance  of  about  16  miles.  The 
snagboat  Toccoa  worked  between  the  mouth  of  the  river  and  Fodder- 
stack  Cut,  a  distance  of  60  miles,  from  September  15, 1891,  to  January 
15, 1892,  when  work  was  suspended,  the  ftinds  available  having  been 
exhausted.  The  snag  boats  removed  in  all  2,912  snags  and  stumps  and 
2,824  overhanging  trees;  in  addition,  35  logs  were  cut  up  ^n  the  bank. 

The  bank  party  continued  operations  until  August  5,  1891,  between 
Cotton  Box  Cut-off  and  Hawkinsville,  where  its  work  was  completed. 
There  were  removed  3,932  overhanging  trees;  19  trees  were  deadened, 
31  logs  cut  up  on  the  river  bank,  the  river  being  partially  improved  for 
a  distance  of  25}  miles. 

CONDITION  OP  WORK  JUNE  30,  1892. 

The  river  is  in  good  condition,  so  far  as  snags  and  overhanging  trees 
are  concerned,  from  its  mouth  to  Hawkinsville.  The  work  of  the  snag 
boat  and  the  bank  party  above  Hawkinsville  during  the  past  year  has 
done  much  toward  placing  this  portion  of  the  river  in  a  navigable  con- 
dition, and  the.  steamer  J.  G.  Stewart  was  enabled  to  reach  Macon. 
Much  additional  work  will  be  required,  however,  before  the  navigation 
of  this  portion  of  the  river  will  be  safe  and  profitable  at  low  stages. 

The  condition  of  the  spur  dams  at  Tillman  Bar  remains  as  described 
in  my  last  annual  report.  There  is  now  on  this  bar  a.  least  channel 
depth  exceeding  4  feet  at  low  water  where  the  depth  was  formerly  but 
2.6  teet. 

COMMBROE  AND  NAVIGATION. 

In  the  early  navigation  of  this  river,  about  the  beginning  of  the  pres- 
ent century,  pole  boats  were  used.  Afterwards  small  steamers  were 
added  to  tow  upstream  the  flats  which  brought  cargoes  downstream 
with  the  current;  and  finally,  about  1830,  larger  freight  steamers  took 
the  place  of  towboats  and  flats.    Macon  was  originally  the  head  of 
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navigation,  and  through  freights  were  carried  from  there  to  the  coast. 
The  building  of  the  Central  Eailroad  to  Macon  in  1845  diminished  the 
traffic  on  the  upper  Ocmulgee,  and  finally  the  construction  of  a  high- 
way bridge  at  Hawkinsville  made  that  point  the  actual  head  of  naviga- 
tion, and  cut  off  the  fertile  and  finely  timbered  region  between  Haw- 
kinsville and  Macon  from  its  natural  means  of  communication  with  the 
markets.  Below  Hawkinsville  the  river  traffic  continued,  but  boats  were 
able  to  run  only  six  or  eight  months  of  the  year,  being  stopped  at  low 
water  by  snags,  bars,  and  ledges.  Now,  however,  owing  to  the  works 
of  improvement  begun  in  1877,  boats  are  rarely  stopped  at  low  water, 
running  at  a  stage  3  feet  lower  than  the  former  limiting  stage,  and 
freight  rates  have  been  reduced  at  least  40  per  cent.  The  operations 
of  the  snag  boat  and  bank  party  above  Hawkinsville  during  the  past 
year,  and  the  alterations  of  the  bridges,  have  opened  the  river  to  Macon ; 
but  further  improvements  are  required  before  navigation  of  this  portion 
of  the  river  will  be  safe  and  profitable. 

The  following  is  a  list  of  the  steamers  plying  the  Ocmulgee  Eiver 
during  the  fiscal  year  of  1891-^92. 


Name. 

EegU- , 
tereu  ton- 
nage. 

Draft. 

Connecting  with  railroad 

Liglit. 

Loaded. 

at- 

irnrrvO,  Day 

Lumber  Citv 

299 
330 
360 
235 

Inehe*. 
16 
16 
18 
18 

Feet. 

4 

1 

Lumber  City. 
Do. 

Swan *. 

Ahheville  and  Brunswick. 

J.  C.  Stewart 

Abbeville. 

These  boats  carry  annually  about  22,000  tons  of  freight,  valued  at 
$1,123,000.  JThe  freight  consists  mainly  of  rosin,  spirits  of  turpentine, 
guano,  and  general  merchandise.  In  addition  to  this  it  is  estimated 
that  there  are  annually  rafted  over  the  river  30,000,000  feet,  or  66,280 
tons  of  timber,  valued  at  $270,000.  The  total  annual  commerce  of  the 
river  is  therefore  78,280  tons,  valued  at  $1,393,000. 

A  full  and  carefully  prepared  statement  of  the  conditions  and  cir- 
cumstances that  will  aft'ect  this  commerce,  when  the  river  is  placed  in  a 
thoroughly  navigable  condition  from  its  mouth  to  the  city  of  Macon,  is 
contained  in  Mr.  J.  L.  Van  Omum's  report  on  the  survey  of  the  Ocmul- 
gee River,  accompanying  my  report  of  February  6, 1890,  and  printed 
as  part  of  Appendix  O  12,  Eeport  of  Chief  of  Engineers  for  1890,  to 
which  I  respectftdly  refer.  It  is  impossible  to  make  an  accurate  esti- 
mate of  the  increased  commerce  that  will  follow  such  improvement. 
But  remembering  that  new  boats  are  to  be  added  to  the  Lumber  City 
and  Hawkinsville  lines;  that  citizens  of  Macon  await  the  opening  of  the 
river  to  establish  a  line  of  steamers  to  the  coast;  that  more  frequent 
trips  can  be  made  and  larger  cargoes  carried;  and  that  a  new  region 
between  Hawkinsville  and  Macon  will  become  tributary  to  the  river,  it 
is  not  an  extravagant  estimate  to  say  that  the  commerce  of  the  river 
may  be  increased  100  per  cent  of  its  present  value. 

MISCELLANEOUS. 

The  work  is  located  in  the  coUection  districl;  of  Bninswick,  Ga.  Amonnt  of  dntiefl 
coUected  in  1891,  $5,982.07.  Sapelo  Light  is  the  nearest  light-house,  aud  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts. 

Since  the  existing  project  for  improving  the  Ocmulgee  Eiver  was 
adopted  one  appropriation  of  $30,000  has  been  made  for  the  work;  and 
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an  nnexpended  balance  of  $244.95  transferred  from  a  former  appropria- 
tion. 

The  total  expenditure  under  the  existing  project  to  June  30, 1892, 
amounted  to  $28,205.77. 

As  outlined  in  my  project  of  February  5, 1890,  it  is  proposed  to  ex- 
pend any  ^nds  now  available  or  that  may  become  available  during  the 
present  fiscal  year  in  the  removal  of  obstructions  and  in  the  improve- 
ment of  the  shoals  in  the  river  between  Macon  and  the  river's  mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  i)ermanent  improvement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every 
high-water  season.  They  should,  however,  become  fewer  in  number 
each  year.  From  $1,000  to  $5,000  will  be  required  for  the  annual  main- 
tenance of  the  completed  work.  The  work  of  removing  obstructions 
has  been  under  the  local  charge  of  Mr.  F.  O.  Armstrong,  assistant  en- 
gineer, whose  report  is  appended  hereto. 

Money  statement 

July  1,  1891,  balance  unexpended $17,669.06 

J une  30, 1892,  amount  expended  during  fiscal  year 15, 629. 88 

July  1,  1892,  balance  unexpended 2, 039. 18 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27, 039. 18 

{Amount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


rvport  of  mr.  f.  c.  armstrong,  assistant  eng inker. 

United  States  Engineer  Office, 

Savannahj  Oa.,  February  16, 189t, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  snagging  operations 
on  the  Oomulgee  River,  Ga.,  for  the  fiscal  year  ending  June  30, 1892: 

The  snag  boat  Oomulgee  continued  operations  on  the  river  below  HawkinsvUle, 
Ga.,  until  July  14,  1891,  when  it  was  transferred  to  the  river  above  HawkinsvUle. 
and  commenced  work  at  Grocery  Creek  (150i),  July  20, 1891.  The  intervening  17 
miles  between  this  point  and  Hawkinsville  were  so  obstructed  with  overhanging 
trees  that  I  decided  to  commence  work  at  the  lowest  point  reached  by  the  bank 
party,  which  was  Grocery  Creek,  the  same  date.  Snag  work  was  continued  up 
stream  to  a  point  (164f )  1  mile  below  Hollimans  Ferry  (165f ),  and  the  boat  then 
returned  to  complete  the  intervening  17  miles,  but  was  obliged  to  discontinue  work 
as  the  river  was  rising  and  there  was  a  prospect  that  the  boat  would  be  unable  to 
pass  under  the  Hawkinsville  highway  briage,  and  there  were  insufficient  funds 
available  for  an  extended  stay  above  it. 

The  bank  party  completed  the  work  from  Cotton  Box  Cut-off  (158i)  to  Hawkins- 
ville  (133)  on  August  5, 1891,  and  was  transferred  to  the  Oconee  River. 

The  snag  boat  Toocoa  commenced  work  at  the  Forks  (0),  September  15^  1891,  and 
continued  upstream  to  January  15, 1892,  when  it  reached  Fodderstack  Cut  (60),  and 
discontinued  work,  owing  to  lack  of  funds. 

I  give  the  following  tabulated  statements  of  work  done  during  the  fiscal  year. 
The  river  above  Hawkinsville  is  so  deficient  in  local  names,  and  the  work  was  so 
continuous,  that  the  record  is  given  principally  by  river  mileage.  All  distancM  are 
above  the  Forka  (0). 
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1877-1891  (Report  Chief 
of  Engineers,  IX.  S.  A., 
1891) 

1891-1892 


Total  . 


Snags.' 


994  5,327 
3381,624 


1,480 
83C 


1,332  6,951:2,200 

i        I 


Overhanging  treee. 
Cat. 


B 


2.599     9,630     9,504   855   146 
5M     3,174     4,0031     19     66 


3,155;  11,704!  13,507   874   212 


Lbs. 
37 
26| 


«3i 


►•5 
"a 


Ou,yd*. 
369 


Chi.  yds. 
1,861! 


1,860 


*Fimt-claiis  snags  are  more  than  2  feet  in  diameter  at  butt.  Second-class  snaxs  are  more  than  8 
inches  in  diameter  at  butt.  Third-class  snags  are  under  8  inches  in  diameter  at  butt.  All  logs  and 
trees  under  water  are  considered  snags. 

Summary  ofwoi^k  by  months  1891-*9^— Snag-boat  Oemulgee, 


Month. 


o  ^ 
H 


u 

hi 

5^1 


Snags. 


First 
class. 


Second 
class. 


Thirtl 


Overhanging  trees.      -5 


Pulled 
back. 


Cut. 


Over  8 
inches. 


fl 

Under  8  g> 
inches.  ^^ 


1891. 

July 

Au;;u8t 

September  ... 

October 

November.... 


Total. 


146 

98 
166 
239 
130 


62 

74 
138 
151 
132 


Lh9. 


4 


126 


110 


210 


769 


647 


71 


13 


104 


46     13 


18 


Summary  of  work  hy  months,  1891-* 92. Snag  boat  Toeeoa. 


10 

>* 

H 

to  . 
f| 

is 

Snags. 

1 
1 

Overhanging  trees. 

1 

Month. 

Third- 
class. 

Pulled 
back. 

Cut. 

11 

H 

First- 
class. 

Second- 
class. 

Over  8 
inches. 

Under  8 
inches. 

1891. 

September 

October 

U 
27 
25 
23 

13 

13 
25 
22 
22 

12 

11 
45 
28 
26 

14 

106 
246 
181 
212 

110 

25 
82 
51 
71 

64 

1 

17 
19 
26 

7 

8 
6 

22 
8 

1 

107 
137 
128 
301 

148 

113 
295 
204 
689 

897 

10 

1 

2 
6 

4 

\Lbs. 

November 

December 

m 

1892. 
Januarv ........... 

Total 

102 

94 

128 

856 

283 

69 

89 

821 

1,788 

22 

m 

Summary  of  work  by  months,  1891-92, — Bank  party. 


Month. 


Total 

days 

worked. 


Days  re' 
moving 
obstruc- 
tions. 


Overhanging  trees. 


Pulled 
back. 


Cut. 


Over  8 
Inches. 


Under  8 
inches. 


Trees 
girdled. 


Logs 
t»anK  < 


bans  cut. 


1811. 

July 

August 

Total 


428 
76 


905 
254 


1,689 
680 


19 


82 


604 


1.249 


2,169 


Jiyili^bJ  jv'' 


19 


11 
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Summary  of  work,  hy  locdUHeSf  1891-'9£.—8nag  hoaU  Oomulgee  and  Tocooa^  and  hank  party. 


LooAlity. 


fl^ 


Sna^. 


Overhangijig 
trees. 


Cut. 


»4    S 


I 

3 

M 

X6«. 


Forks 

Yellow  Bluff 

Round  Bluff. 

Camp  StaTc 

Quimis  Shoals 

kittle  Oomuleee  Kiver 

Qeo.  Wiloox  Landing  and  above. 

HublMffd  Shoals 

Bents  Landing  and  below 

Horseshoe  Landing 

Owl  Head 

Slaughter  Landing 

WinslowCut 

Upper  Winslow 

Doagee  Old  Boom  and  beloir 

Dodges  Old  Boom  and  above  — 

Horse  Creek 

Mosquito  Point 

Souffle  Bluff 

KubensCut 

Chicken  Cut 

Flat  Tub  Lake 

Bear  Lake 

Booky  Creek 

LittteBiyer 

Upner  Mouth 

Conise  Bluff  and  below 

Coffee  Bluff. 

Barrows  Bluff 

Stave  I«anding 

Lumpkins  Lake 

Blackshear  Cut 

Swains  Cut 

Jacksons  Landing 

Mark  Swains  Landing 

Jacksonville ^ 

Oeorges  Cut. . 


Moores  Landing. 

Diok Swifts  (below)  .... 

Dick  Swifts 

DonqJneys  Landing 

Foddftstack  Cut 

Cedar  Creek 

Bryants  Indian  Bluff. . . . 
Sinft  Lake  (lower  end) . . 
Swift  Lake  (upper  end)  . 

WUdBoar 

Ways  Landing 

Seven  Syoamore  Shoals  . 
Buttermilk  Shoal 


Big  Indian  Creek .... 

Neat  Bgg  Bluff 

XestBgg  Shoals 

Wlmbarlys  Old  Ferry 

Greeory  Greek 

Tajlon  Landing 


60 

6H 

62 

67* 

67j 

69 

60 
lUi 
114 
116 
117 
118 
120 
127 
134 
139 
131 
13! 

141 

141i 

142 

143 

144 

146| 

147 

1474 

148 

149 

140| 

150| 

151 

1514 

1511 

152 

152^ 


45 


29 


5 
258 


12 


14 


87 
18 
30 

110 
22 
77 

105 
63 

135 
81 
51 
20 

135 

155 
88 
6 
10 
28 

110 


6 

78 
124 


125 

159 

110 

67 

90 

113 

89 

40 

79 

176 

126 

60 

47 

87 

85 

24 

66 


13* 


11   17 


68 
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Summary  of  work,  by  localiHcSy  1801-^92.^-Snag  boats  Oemulgee  and  Toocoa,  and  bank 

jmrty — Continued. 


> 

o 

a 

5 

Snags. 

Overhanging 
trees. 

1 

'2 

♦a- 

g 

1 

§ 
1 

1 
J 

Locality. 

1 

V 
g 

1 

1 

1 

Cat. 

QO     . 

II 

II 

Willis  Lake 

MiUs. 
153 
1531 
154 
154} 
155 
155 
156 
157 
157* 
157j 
158 
158i 
150 
159^ 
160 
160^ 
160, 
160: 
161 
1611 
162 
16» 

1# 
\^ 

164 
164| 

2 

1 
3 

3 
6 

13 
15 
24 

10 
13 
31 
10 
11 
7 
15 

21 
41 
62 
34 
33 
30 
34 
1 

43 
55 
47 
37 
74 
21 
31 
8 

Lb8. 

'  '  2 

8 

22 

9 

2 

'3' 
3 

2 
2 

Weetlake 

GT^hftm  Lake 

FalkB  Landing 

14 

11 
3 

■"io" 

8 
6 
1 
45 
24 
37 
17 
10 
14 
36 
23 
36 
22 
25 
11 
10 
12 
20 
10 
39 
23 
31 

8 
...... 

3 

4 
82 
18 
87 
12 
10 
16 
25 

9 
16 
15 
10 

6 
15 

4 

10 
19 
48 
35 
20 

"2 

.... 

12 

42 

4 

65 

Cotton  Box  Cut-off 

4 
2 

19- 
5 

39 

63 

Beaver  Pond  (outlet) 

6 

5 

Flat  Creek 

4 
2 
3 

2 

3 

4 
4 
9 
7 
5 
6 

2 
2 

Dead  River 

3 

Savage  Creek 

1 
6 

Thompsons  Landing 

2 

1 

2 

1 
5 

8 

4 
2 

^ 

8 

2 

2i 

1 

Total 

338 

1,624 

830 

140 

656 

2,174  U  ftoa 

19 

66 

26* 

' 

The  river  from  the  forks  (0)  to  Fodderstack  Cnt  (60)  is  in  excellent  condition,  and 
as  regards  snags  is  in  good  condition  as  far  as  Hawkinsville  (133).  From  Hawkins- 
ville  (133)  to  Grocery  Creek  (150i)  little  has  been  done ;  bnt  from  the  latter  place  to 
a  point  1  mile  below  Hollimans  Ferry  (165f)  the  river  is  in  excellent  condition. 
From  Hollimans  Ferry  to  Macon  (203)  nothing  has  been  done.  When  work  is  re- 
snmed,  a  snag  boat  should  commence  at  the  Forks  (0)  and  ran  to  Hawkinsville  (133) 
removing  the  worst  obstructions;  then  complete  the  work  to  Grocery  Creek  (150^), 
and  from  below  Hollimans  Ferry  (165f )  to  Macon  (203).  This  mav  be  done  in  a  year, 
if  the  stage  of  water  is  favorable  to  snag  work ;  but  it  will  probably  take  two  years. 
No  rock  work  has  been  done  for  several  years,  as  the  snags  have  been  the  lim- 
iting obstnictions,  and  no  plant  was  available.  Most  of  the  snags  have  been  re- 
moved. The  next  appropriation  will  put  the  entire  river  in  excellent  condition.  I 
believe  the  time  has  come  when  a  suitable  plant  should  be  provided,  and  one  which 
is  to  some  extent  independent  of  the  stage  of  water.  I  believe  either  a  chisel  or 
drilling  scow  should  be  built  and  outfitted,  and  the  opinion  of  those  who  have 
workea  them  seems  to  favor  the  drilling  scow. 

There  is  quite  a  number  of  shoals  in  the 'river,  but  many  of  them,  with  proper  care, 
can  be  passed  at  all  stages  of  water.  I  would  suggest  working  the  more  important 
ones  first,  irrespective  of  location.  The  local  steamers  will  do  the  tewage  at  low 
rates.  Hadems  Shoals  (92),  Davis  Shoals  (110^),  and  Seven  Sycamore  ShoaiB  (126i), 
are  the  most  important,  and  should  have  gaps  cut  in  them  and  the  excavated  ma- 
terial deposited  in  dams.  Navigation  above  Hawkinsville  (133)  is  dependent  on  the 
improvement  of  the  shoals,  and  these  should  be  worked  next.  HawKinsville  Town 
Shoal  (133i)  should  have  a  channel  cut  next  the  left  bank,  the  material  deposited 
in  the  dam,  and  the  dam  built  up  of  such  loose  material  as  is  found  in  close  proximity. 
Buttermilk  Shoal  (134)  is  the  most  important  shoal  in  the  upper  river.  The  present 
channel  is  ouihe  left  bank,  which  is  tlie  best  location.  It  should  be  deepened  and 
the  training  wall  and  dam  built  up.  If  the  current  is  teo  swift  for  steamers,  there 
should  be  mcilities  for  warping.    The  people  of  Hawkinsville  have  been  in  the  habit 
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of  taking  Btone  from  the  dams  for  building  purposes,  and  I  wonld  snggest  that  they 
be  notified  that  it  is  against  the  law.  Tan  x  ara  Shoals  (135)  should  nave  a  channel 
cut  on  left  bank  and  l£e  material  deposited  in  dam  and  training  wall;  at  lower  end 
of  shoal  there  is  a  ledge  of  rock,  but  the  channel  on  the  right  bank  may  be  suffi- 
cient. Taylors  Bluff  Shoal  (135^^)  should  have  a  channel  cut  on  right  bank,  and  the 
material  deposited  in  a  dam.  Colliers  Bluff  Shoal  (138)  should  have  channel  cut  on 
right  bank  and  material  deposited  in  dam.  Nest  E^g  Shoals  (147) :  One  shoal  is  sit- 
uated in  lower  end  of  Indian  Bight,  and  the  other  m  the  middle  of  theWhite  Bight 
above.  A  channel  should  be  cut  in  both.  Wimberly  Old  Ferry  Shoal  (149^)  may 
need  some  attention,  and  also  a  shoal  at  157^ ;  but  I  do  not  think  either  will  be 
troublesome.  ^ 

The  highway  bridge  at  Hawkinsville  has  not  been  altered,  nor  has  the  Coving^n 
and  Macon  Railroad  Bridge  at  Macon.  The  Eiist  Tennessee,  Virginia  and  Georgia 
Railroad  has  cleared  the  channels  under  the  drawspaus  at  Lumber  City  as  directed, 
but  I  have  not  had  an  opportunity  to  see  if  it  was  proi>erly  completed. 

The  steamers  H,  G.  Day  and  Lumber  City,  connecting  at  Lumber  City,  the  J.  C 
Stewart,  connecting  at  Abbeville,  and  the  Swan,  from  the  coast  to  Crisp  and  Abbe- 
ville, are  the  only  boats  running  in  1891-'92.  llie  parties  owning  the  J.  C.  Sieicari 
failed  in  their  stave  business  and  the  boat  was  sold.  The  new  owner  ran  it  to  Macon, 
but  under  present  conditions  there  could  be  no  profitable  business,  so  the  boat  was 
taken  to  Abbeville. 

All  sloughs  or  sucks  should  be  closed,  where  possible,  and  no  work  should  bo  done 
with  the  intention  of  shortening  or  straight4?ning  the  river.  It  will  certainly  make 
matters  worse.  Short  bight*  are  very  little  trouble  to  steamboats,  as  it  takes  little 
time  to  work  them  if  too  short  to  steer.  Cut-offs  will  probably  have  to  be  made  at 
Tiger  Leap  (69f )  and  above  HoUingsworth  Ferry  (72f ),  as  it  would  cost  more  to  close 
than  to  open  them. 

Very  respectfully,  your  obedient  servant. 


Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U.  S»  A, 


F.  C.  Armstrong, 
Assistant  Engii 


N7. 
IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

About  2  miles  above  the  city  of  Brunswick,  Turtle  River  is  divided 
by  Buzzard  Islaud  into  two  branches,  the  smaller  one,  flowing  to  the 
eastward  of  the  island  and  upon  which  the  city  of  Bruswick  Is  situated, 
being  known  as  East  Eiver,  the  other  retaining  the  name  of  Turtle 
River.  These  streams  unite  again  about  1  ^  miles  below  the  city  to  fonii 
Brunswick  River.  The  louver  part  of  Bast  River  forms  what  is  known 
as  the  harbor  of  Bnmswick.  Operations  for  the  imi)rovement  of  this 
harbor  have  been  carried  on  in  a<?cordance  with  a  project  of  improve- 
ment prepared  by  Gen.  Gillmore,  the  officer  then  in  charge,  and  printed 
as  Appendix  M  12,  Annual  Report  of  the  Chief  of  Engineers  for  1886, 
This  project  is  an  enlargement  and  modifiwition  of  a  i^revious  one  sub- 
mitted by  the  same  officer  and  printed  as  Ai)pendix  J  7,  Annual  Report 
of  the  Chief  of  Engineers  for  1880. 

For  a  special  report  of  past  work  see  page  1047,  Annual  Report  CMef 
of  Engineers  for  1888,  and  the  annual  rei>oi'ts  of  the  same  officer  since 
that  date. 

ORIGINAL,  CONDITION. 

Turtle  and  Brunswick  rivers  have  low-water  depths  of  from  4  to  6 
fathoms.  Over  the  shoal  in  the  East  River,  in  front  of  the  city,  there 
was,  when  the  existing  i>roject  of  imj)rovement  was  adopted,  a  low- 
water  depth  of  only  1 J  fathoms.  The  mean  rise  and  fall  of  tide  is  about 
6.8  feet. 
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PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement; 

(1)  A  training  wall,  projecting  from  the  most  easterly  point  of  Buz- 
zard Island  and  located  approximately  parallel  to,  and  1,000  feet  or  less 
distant  from,  the  opposite  shore  of  East  River. 

(2)  A  low  dam  across  Turtle  River,  extending  obliquely  upstream 
from  the  upper  end  of  Buzzard  Island  to  the  opposite  shore  of  Blythe 
Island. 

(3)  Short  spur  jetties  in  the  lower  part  of  East  River. 

(4)  Dredging  in  the  vicinity  of  Turtle  River  Dam  and  on  the  shoal 
in  the  lower  part  of  East  River. 

The  training  wall  and  spurs  were  to  be  constructed  of  palmetto  cribs 
loaded  with  stone,  or  of  successive  courses  of  log  and  brush  mattresses 
loaded  with  riprap  stone.  The  works  were  intended  to  establish  and 
maintain  a  15-foot  low- water  channel  across  the  shoal  in  East  River. 
The  cost  of  the  original  project  was  estimated  at  $73,187.50,  and  as 
modified  at  $190,000. 

In  1836  an  appropriation  of  $10,000  was  made  for  the  removal  of  the 
shoal  in  Bast  River.  Since  the  adoption  of  the  existing  project  eight 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
$162,500. 

The  project  of  improvement  needs  revision. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

A  training  wall  was  constructed,  springing  from  a  point  on  the  east- 
em  side  of  Buzzard  Island,  and  extending  N.  77^  30'  E.  335  feet; 
thence  8. 14^  30'  650  feet;  thence  S.  12^  E.  3,549  feet  to  its  present 
end. 

The  return  work  (with  the  exception  of  a  shore  extension  36  feet  in 
length,  built  of  log  mattresses)  and  780  feet  of  the  main  training  wall 
were  constructed  of  palmetto  cribs;  the  rest  of  the  training  walls,  3,419 
feet  in  length,  of  double  raft  mattresses  loaded  with  riprap  stone. 
Forty-nine  cribs  were  used,  14  of  which  are  in  the  return  work.  Each 
crib  is  from  20  to  25  feet  in  length  and  from  9  to  13  feet  in  width.  The 
cribs  were  filled  with  brush  and  dredge  material  capped  with  stone, 
and  rose  from  the  bottom  to  the  level  of  mean  low  water. 

The  double  raft  mattresses  are  from  30  to  40  feet  wide,  from  3  to  4 
feet  thick,  and  are  loaded  with  about  12  inches  of  stone.  In  raising  to 
a  higher  level  the  work  already  done,  ordinary  log  and  brush  mattresses 
from  16  to  30  feet  in  width  and  loaded  with  from  4  to  8  inches  of  stone 
were  used. 

The  old  palmetto  crib  work  being  too  narrow  to  build  upon,  founda- 
tion courses  of  mattresses  30  feet  wide  were  laid  behind  these  cribs  and 
close  against  them.  Upon  this  foundation,  courses  of  mattresses  20  feet 
in  width  were  laid  until  the  work  was  raised  to  the  level  of  the  old 
cribs.  The  next  course  then  overlapped  the  old  crib  work,  and  upon 
this  new  crest  mattresses  of  from  15  to  20  feet  in  width  were  laid. 
Alo»g  the  return  face  and  at  the  angle  point  apron  mattresses  were 
laid  on  the  channel  side  of  the  work  to  guard  against  scour.  The  re- 
turn face  was  brought  up  to  mean  high  water,  and  the  training  wall  to 
4  feet  above  mean  low  water  at  the  angle,  gradually  sloping  down  to 
the  level  of  low  water  at  a  point  780  feet  beyond. 

In  1889  work  was  resumed,  and  up  to  July  1,  1891,  the  crest  had 
been  brought  up  with  brush  fascines  loaded  with  riprap  stone  to  about 
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5.5  feet  above  mean  low  water  for  a  distance  of  2,290  feet,  measured 
from  the  return  angle  of  the  work.  There  were  used  in  this  work 
14,009.72  cubic  yards  of  fascines  and  2,726.71  cubic  yards  of  stone. 

Dredged  cuts  from  80  to  100  feet  in  width  and  from  14  to  15  feet  deep 
at  mean  low  water  were  made  at  various  times  across  the  shoal.  The 
material  removed  consisted  of  a  mixture  of  sand,  loam,  and  clay,  and 
aggregated  200,394.94  cubic  yards. 

Up  to  July  1, 1891,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $147,667.61. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Under  a  contract  for  dredging  awarded  May  6, 1891,  to  Mr.  P.  Sanford 
Boss,  work  was  begun  on.  July  29  and  continued  until  December  16, 
1891,  when  the  funds  were  exhausted.  A  cut  about  5,910  feet  in  length 
and  from  60  to  90  feet  in  width  was  dredged  through  the  shoal  in  East 
Biver  to  an  average  depth  of  16  feet  at  mean  low  water.  In  executing 
this  work,  there  were  removed  49,324.3  cubic  yards  of  materiaL 

CONDITION  OP  WORK  JUNE  30,  1892. 

The  training  wall  is  in  good  condition,  and  the  new  work  is  being 
rapidly  covert  with  a  growth  of  oyster  shells  similar  to  those  covering 
the  older  portions  of  the  work.  A  slight  settlement  of  the  crest  of  the 
new  work  has  taken  place,  due  to  the  compression  of  the  fascines  under 
their  load  of  stone.  The  work  is  now  compact  and  solid,  and  no  further 
settlement  is  apprehended. 

An  examination  of  the  channel,  made  in  May,  1892,  shows  that  there 
are  ample  depths  except  at  one  point,  where  the  15-foot  curves  are 
separated  by  about  100  feet.  Throughout  the  rest  of  the  channel  the 
average  depth  is  about  16  feet 

COMMERCE  AND  NAVIGATION. 

Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  com- 
mercial importance,  the  value  of  the  exports  for  that  ye.ar  being  less 
than  $600,000.  In  1875  the  value  of  the  total  exports  had  increased  to 
$639,000.  From  that  year  up  to  the  present,  and  especially  since  1880, 
the  importance  of  the  city  of  Brunswick  has  increased  with  remarkable 
rapidity. 

In  1880  the  population  of  Brunswick  was  2,891;  it  is  now  estimated 
at  12,000,  and  is  still  growing  at  the  same  rate.  Taxable  property  in- 
creased in  value  from  $1,300,000  in  1880  to  $6,000,000  in  1890.  The 
naval-stores  business  did  not  begin  here  ujitil  1875,  but  now  there  is  a 
yearly  business  of  more  than  $1,000,000.  During  the  same  period  the 
lumber  business  shows  an  enormous  increase.  Tlie  supply  of  yellow- 
pine  timber  is  within  easy  reach  of  this  port,  and  is  practically  inex- 
haustible. White  oak,  ash,  cypress,  hard  woods,  American  mahogany, 
and  live  oak  are  accessible  within  short  distances,  and  all  other  classes 
of  hard  woods  are  attainable  in  unlimited  quantities  from  Alabama, 
Tennessee,  and  north  Georgia.  In  1880  there  were  shii>i>ed  from  this 
port  37,000,000  feet  of  lumber;  in  1891  the  shipments  of  lumber 
amounted  to  125,074,000  feet,  valued  at  $1 ,250,740.  Lumber  was  at  one 
time  the  chief  export  of  Brunswick,  but  cotton  now  holds  that  place. 
The  exports  of  this  staple  during  the  season  of  1884-'85  amcmnted  to 
but  4,000  bales.    Since  then  the  exports  of  this  article  have  increased 
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wonderfully,  and  the    present  annual  shipments  amount  to    about 
183.000  bales,  valued  at  $7,355,000. 
The  following  lines  of  steamers  have  been  established: 

MaUory  Line,  Brunswick  to  New  York,  one  steamship  per  week. 
Bmnswiok  to  Savannah,  two  steamers  per  week. 
Bronswick  to  Femandina,  one  steamer  per  day. 
Bmnswiok  to-Darien,  one  steamer  per  day. 
Brunswick  to  rirer  points,  seven  steamers  per  week. 

The  passenger  traffic  to  and  from  Few  York  over  the  line  now  in 
operation  woi3d  be  greatly  stimulated  were  the  outer  bar  improved  so 
that  the  steamship  company  could  positively  announce  the  departure 
of  its  steamers  from  Brunswick  at  the  same  hour  every  sailing  day  irre- 
spective of  tides.  The  inward-bound  steamers  are  often  compelled  to 
wait  outside  the  bar  for  high  water,  and  this  circumstance  tends  to  re- 
tard the  development  of  the  inward  passenger  traffic. 

Besides  the  lines  of  steamers  previously  mentioned,  a  large  fleet  of 
foreign  and  coastwise  steam  and  sailing  vessels  is  engaged  in  the  Bruns- 
wick trade,  which  consists  principally  of  shipments  of  cotton,  naval 
stores,  and  lumber. 

Shipmenti,  foreign  and  ooasiwiie. 


Artiolea. 


1800. 


Amotml     ValnOi 


Tons. 


1891. 


Amomil      Value. 


Tons. 


Cotton bales.. 

Bosin barrels.. 

Turpentine do — 

Lumber Mfeet.. 

Cross-ties number.. 

Miscellaneous tons.. 


Total 

Estimated  receipto  by  water,  for- 
eign and  ooastwise 


187,446 
183,963 
48,084 
191,141 
285,000 
8,034 


18,806,049 
365,906 
791,712 
1,014,146 
106,000 
75,872 


46,881 
21, 619 
10,150 
849,648 
26,500 
8,034 


188.882 
158,146 
42,440 
125,074 
625,372 
2,845 


$7,354,971 

306,292 

509,280 

1,250,740 

250,148 

71, 122 


44,410 
21,440 

9,780 
800,177 
62,537 

2,845 


11,859,577 
8,987,500 


467,812 
157,000 


0,742,563 
3,014,207 


441,188 
135,000 


Total 


15,707,077 


615,412 


12,756,760 


576,188 


Persons  interested  in  the  trade  of  Brunswick  estimate  that  owing  to 
past  work  of  improvement  in  the  harbor  freight  rates  have  been  reduced 
from  18  to  20  per  cent  and  that  if  the  improvements  were  completed 
according  to  the  existing  project  the  total  volume  of  trade  would  be« 
increased  200  per  cent. 

MISOELLAIVEOUS. 

The  work  is  located  in  the  collection  district  of  Bmnswiok,  Gkk  Amonnt  of  duties 
coUected  in  1891,  $5,982.07.  St.  Simon's  Light  is  the  nearest  light-honse  and  Fort 
Cinch,  Fla.,  the  nearest  fort. 

Since  the  work  of  improvement  has  began  the  following  appropria- 
tions have  been  made: 

By  act  of  Congress  approved- 
March  3, 1879 $20,000 

Jnnel4,1880 10,000 

March  3, 1881 5,000 

Augnst2,  1882 25,000 

Jnly5,  1884 10,000 

AngnstS,  1886 22,500 

Angust  11, 1888 : 35,000 

September  19, 1890 35,000 

Total r 162,500 
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The  total  expenditures  to  Jane  30, 1892,  including  all  outstanding 
liabilities,  amounts  to  $161,694.86. 

It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  present  fiscal  year  in  raising  the  training  wall,  in  dredging,  and  in 
making  surveys,  when,  after  the  necessary  data  have  been  obtained, 
the  project  of  improvement  can  properly  be  revised. 

The  sum  $27,500  can  be  economically  and  advantageously  expended 
during  the  coming  year. 

Money  statement 

July  1, 1891.  balance  unexpended $14,832.39 

June  30;  1S&2,  amount  expended  during  fiscal  year 13,950.35 

July  1, 1892,  balance  unexpended 882.04 

Jnlyl,  1892,  outstanding  liabilities 76.90 

July  1, 1892,  balance  available 805.14 

Amount  appropriated  by  act  approved  July  13, 1892 27,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 28, 305. 14 


COMMERCIAL  STATISTICS. 


ArrivaU  and  dUarai^cet  of  veiseU  and  c<nnmerce  at  Brutmriok,  On.,  from  January  1, 

1878,  to  December  31, 189U 

ABBrvsn. 


Foreign  ports. 

Tear. 

v/UMBbwiae. 

American  vessels. 

Foreign  vessels. 

xouu. 

No.'    Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1878 

1879 

1880 

1881 

1882 

18H3 

1884 

1885 

1886 

1887 

1888 

188.) 

116 
148 
271 
279 
336- 
299 
239 
242 
229 
194 
821 
220 
316 
374 

32,584 

44,397 

77,656 

100,451 

123, 149 

110,302 

88,063 

93,280 

88,244 

88,731 

290,590 

92,831 

196, 701 

236,665 

850 
1,000 
1,802 
2,239 
2,659 
2,368 
1,893 
1,928 
1,751 
1,625 
8,619 
1,764 
3,844 
4,462 

36 

33 

86 

18 

7 

11 

10 

10 

7 

8 

9 

20 

23 

20 

10,218 
8,285 

11, 219 
4,174 
2,095 
4.814 
4,434 
3,216 
3,262 
3,251 
2,991 

10,035 
7,513 
8,025 

270 

232 

817 

98 

67 

107 

88 

97 

48 

116 

76 

176 

186 

104 

41 
40 
39 
63 
63 
87 
126 
94 
98 
102 
147 
191 
126 
107 

19,008 
17,589 
14,996 
30,279 
26,958 
40,765 
62,818 
43,284 
47,798 
54,537 
80,330 
113,757 
71,158 
70,228 

493 

468 

432 

761 

094 

979 

1,435 

1,037 

1,104 

1,232 

1,729 

2,403 

1,559 

1  628 

193 
221 
340 
355 
405 
397 
375 
346 
834 
304 
977 
431 
405 
501 

61,810 
70,221 
103, 871 
134,904 
152,202 
165.881 
155, 315 
139,780 
139,304 
144,519 
373,911 
216,623 
275,372 
313,818 

1,613 
1,790 
2,641 
3,088 
3,416 
3,454 
3,416 
3,062 
2,836 
2,973 
10,424 
4,345 
6,689 
0.149 

1890 

1801 

CLEAltED. 


1878, 
1879, 
1880 
1881 
1882 
1883 
1884 
1885 
1886. 
1887. 
1888. 
1889. 
1890 
1891. 


124 

32, 767 

874 

157 

42,345 

1,116 

270 

78, 913 

2,010 

252 

82,155 

1,732 

278 

96,170 

2,086 

257 

91. 036 

1,962 

170 

62,927 

1,322 

190 

71,345 

1,481 

184 

67,020 

1,413 

130 

51,305 

958 

786 

266.152 

8, 2  to 

109 

65.809 

1,273 

247 

122.820 

2,024 

S13 

180,171 

3,432 

I 


28  I 
21 

17  ' 
19  , 
28 
38 
21 
17  I 
5 
13  ' 
11' 
18 
26 


I 


9,231 
7,172 
5.010 
7.218 
7,761 
11,268 
16.209 
8,696 
7.528 
5,858 
4,715 
4,266 
8,745 
16,046 


236 
172 
115 
156 
170 
240 
335 
190 
159 
143 
116 
103 
165 
234 


49 

47 
48 
87 
101 
124 
148 
135 
117 
131 
173 
221 
172 
141 


21,218 
21,730 
19,970 
42,659 
48.699 
55, 717 
70, 612 
62, 437 
56,280 
72,894 
102, 360 
130,919 
107, 197 
94,827 


650 
555 
550 
1,014 
1,139 
1,369 
1,633 
1,456 
1,305 
1,526 
2,236 
2,830 
2,261 
1,980 


201 
225 
332 
356 
898 
411 
362 
352 
318 
276 
971 
401 
437 
480 


03,210 
71,247 
103,900 
132,032 
152,030 
158,021 
149,478 
142,478 
130,828 
130, 057 
373,227 
200.994 
238,762 
297,043 


1,000 
1,848 
2,076 
1,902 
8,896 
3,671 
8,290 
3,127 
2.877 
2,027 
10.582 
4,200 
4,460 
6,040 
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Arrivala  and  clearances  of  veeseU  and  commerce  at  Brunewiclc,  Ga,,  etc, — Coutinaed. 

COMMEBCE. 


Year. 


Yalne  of 
eaq>ort«. 


Value  of 
importB. 


Total  col- 
lection. 


Ig78 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
188» 
1800 
1891 


$1,372,842 
1,394,401 
1,702,670 
2,230,000 
2, 700, 000 
3,437,000 
3,500,000 
3,003,960 
2,828,656 
4, 121, 660 
7, 552, 025 
7,894,281 
7, 355,  841 

*9, 742, 553 


$400 

3,197 

8,098 

4,377 

2,734 

3,093 

958 

4,008 

2,397 

*2, 815, 769 

*3, 140, 231 

.  6,557 

7,326 

*3, 014, 207 


$4,500.07 

6,644.33 

17,723.27 

29. 305. 30 

20, 058. 90 

24,011.61 

19,780.32 

3, 939. 27 

5,834  43 

37, 520. 00 

7,438.04 

8, 933. 66 

6,748.00 

5,982.07 


*CoaB^dae  and  foreign. 
Comparative  Hatement  of  reoeipte  and  shipments  of  naval  stores. 


Years. 


Beceipts  (barrels). 


Stock  on 
hand. 


Receipts  for 
year. 


Total. 


Shipments  (barrels). 


Coastwise 

and  interior 

towns. 


I 


Foreign. 


Stock  on 
hand. 


TotaL 


I 

CO 


1880... 
1881... 
1882... 
1883... 
1884... 
1885... 
1886... 
1887... 
1888... 
1»89... 
1990... 
1891... 


8,000 
2,935 
15, 191 
19,791 
15,236 
8,016 
11,963 
45,337 
27,008 


600  86,496 
240  67.562 


8,661 
13,490 


2.100104,357  23,459 
2. 


16, 106 
23.449 


,200  80,078 
893105.622 
,610  92,05830,900 
,786139,366  34,625 


1, 

2,  

1,161125,546,32,338,170, 


89, 

70, 
119, 

99. 
120, 
100, 
151, 


31,8692, 
29,4211, 


420140,820137,643 
186, 00045, 000 
269  212,37442.813 
088161,40242,687 

I I 


167, 


496  9,261 
297 13, 730 
54825,559 
709 18, 305 
86824,342 
974  22, 510 
329  37,410 
883  33,459 
91840,063 


244, 
190, 


243  45,072 
82343,875 


87,029 
46,785 
9,846 
22,859 
20,197 
30,898 
22,356 
29,746 
17,753 
37,553 
25,391 


,201 

1,077 


7, 
18. 

52,97211, 
74, 
98, 


,687 


68,814 


09410, 
73123, 
159,27, 
394129, 
406  32, 
765136, 


650  2,935 
009 15, 191 
82619,701 
229 15. 236 
167  8,016 
16911,963 
62946,337 
98636,813 
901 18, 013 
56031,869 
212  29, 421 
800  30,294 


240 

2,10(> 
2,200 
1,893 


769 

2,610120,358 

974 


2, 78,% 
1, 101 
1,403 
3,823 
2,259 
1,088 
051 


100. 
151, 
170, 
167, 
202, 
212, 
183, 


476  9,281 
207  13, 730 
548  25,598 
18, 305 
24,342 
22,510 
129j37,410 
890  33,439 
918|40, 063 
016!38,708 
374  4.".,  072 
440,43, 091 


Capt.  O.  M.  Ca: 

Corps  of 


John  H.  Deveaux, 
Collector  of  Customs. 


N  8. 


IMPROVEMENT  OP  JEKYL  CREEK,  GEORGIA. 

Jekyl  Greek  forms  part  of  the  inside  passage  between  Savannah 
Eiver,  Gewgia,  and  St.  Johns  Biver^  Florida.  It  connects  St.  Simon 
Sound  and  Brunswick  Biver  at  the  north  with  Jekyl  and  St.  Andrew 
Sounds  at  the  south.  The  creek  is  about  5  miles  in  length,  is  separated 
from  the  Atlantic  Ocean  by  Jekyl  Island,  and  debouches  into  Bruns- 
wick Biver  about  6  miles  from  the  town  of  Brunswick,  6a. 

Operations  for  the  improvement  of  this  creek  have  been  carried  on 
in  accordance  with  a  project  of  improvement  prepared  by  General  Gill- 
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more,  the  officer  then  in  charge,  and  printed  as  Appendix  1^  10;  Annual 
Export  of  the  Chief  of  Engineers  for  1888. 

ORiaiNAI.  CONDITION. 

With  the  exception  of  two  points  the  creek  has  ample  widths  and 
depths  to  accommodate  the  largest  cla-ss  of  vessels  that  take  the  inside 
route.  About  a  mile  from  its  northern  end  a  shoal  is  found  between 
the  points  where  Lathram  and  Mud  rivers  enter  the  creek,  and  from 
the  mouth  of  the  creek  to  the  deep  waters  of  Brunswick  Eiver,  in  the 
bight  formed  by  the  southern  shore  of  the  latter,  there  is  an  extensive 
mud  flat.  The  least  mean  low- water  depth  across  at  the  mouth  of  the 
creek  was  3.7  feet.  Across  the  shoal  between  Lathram  and  Mud  rivers 
it  was  3  feet.    The  mean  rise  and  fall  of  the  tide  is  7  J.  feet. 

PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  featifres  of  the  plan  of  improvement: 

(1)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  guide  and 
concentrate  the  ebb  currents  across  the  mud  flats  to  the  deep  waters  of 
Brunswick  Eiver. 

(2)  Closing  Mud  Eiver  by  means  of  a  dam  at  some  suitable  point,  to 
prevent  the  escape  of  water  through  that  branch  at  ebb  tide. 

(3)  Dredging  through  the  mud  flats  at  the  mouth  of  Jekyl  Greek  and 
in  the  creek  proper,  near  the  mouth  of  the  river. 

The  training  wall  and  closing  dam  were  to  be  constructed  of  log  and 
brush  mattresses,  or  brush  fascines,  and  riprap  stone  below  the  level 
of  low  watery  above  that  point  stone  alone  was  to  be  used.  It  was  pro- 
posed to  give  the  dredged  channels  a  bottom  width  of  50  feet.  The 
works  were  intended  to  establish  and  maintain  a  7-foot  low- water  chan- 
nel throagh  the  shoals.  The  cost  of  the  project  was  estimated  at  $38,590. 
In  the  river  and  harbor  act  of  August  11, 1888,  the  sum  of  $5,000  was 
appropriated  for  this  improvement.  This  was  the  first  appropriation 
ever  made  for  the  work.  By  the  act  of  September  19, 1890,  the  sum  of 
$7,500  was  appropriated,  making  a  total  of  $12,500. 

STTM^nY  OF  OPEBATIONS  PRIOR  TO  JUI.Y  1,  1891. 

Dredging  was  begun  on  February  4, 1889,  and  terminated,  on  account 
of  the  exhaustion  of  fiinds,  on  March  19, 1889.  During  this  period 
there  were  removed  a  total  of  20,486.84  cubic  yards,  12,546.33  cubic 
yards  of  which  were  removed  from  the  bar  outside  the  mouth  of  the 
creek.  Jetty  work  was  begun  on  May  13,  and  suspended  on  June  8, 
1891,  and  consisted  in  laying  a  foundation  course  of  the  training  wall 
40  feet  in  width  and  513,5  feet  in  length.  There  were  used  in  the  work 
2,282.22  square  yards  of  mattresses,  336.18  cubic  yards  of  stone,  and 
28.17  cubic  yards  of  brush  fiascines. 

Up  to  July  1, 1891,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $8,888.22. 

OPERATIONS  DURING  THE  FISCAI.  YEAR  ENDING  JUNE  30,  1892. 

Under  a  contract  for  dredging  awardfed  on  May  5, 1891,  to  Mr.  P. 
Sanford  Boss,  work  was  begun  December  20,  1891,  and  continued  until 
January  15, 1892,  when  the  funds  available  were  exhausted.  A  cut 
1,923  feet  long  and  30  feet  wide  was  dredged  through  the  shoal  outside 
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of  the  mouth  of  the  creek  to  an  average  depth  of  7  feet  at  mean  low 
water.  In  executing  this  work  there  were  removed  13,000  cubic  yards 
of  materiaL 

CONDITION  OF  WORK  JUNE  30,  1892. 

The  portion  of  the  training  wall  constructed  in  May  and  June,1891,  is 
in  good  condition,  and  shows  no  change  since  its  completion. 

The  dredged  cut  through  the  outer  shoal  shows  some  shoaling  since 
work  was  suspended.  While  the  average  depth  throughout  the  cut  is 
from  5.6  to  6  feet,  there  is  one  i)oint  where  the  5-foot  curves  are  sepa- 
rated by  a  depth  of  but  4.8  feet  at  mean  low  water;  Ko  dredging  was 
done  on  the  inner  shoal,  but  the  channel  has  maintained  its  depth  fairly 
well  during  the  year,  and  there  is  nowhere  a  less  depth  than  5.1  feet  at 
mean  low  water. 

COMMERCE  AND  NAViaATION. 

The  commercial  value  of  the  annual  traffic  through  Jekyl  Greek  is 
estimated  at  about  $962,000,  and  the  amount  of  freight  carried  at 
about  28,500  tons.  It  is  impossible  to  secure  accurate  figures  because 
most  of  the  freight  is  billed  by  the  package  and  no  records  of  the 
weights  and  values  are  kept.  The  above  estunate  is,  however,  believed 
to  be  a  close  approximation  to  the  truth.  The  freights  through  the 
channel,  outward  from  the.  cities  of  Savannah,  Brunswick,  and  Fer- 
nandina,  consist  mainly  of  general  merchandise  and  mill  supplies.  The 
inward  freights  are  cotton,  naval  stores,  rice,  fish,  etc. 

Tabular  statement  of  commerce  en  Jekyl  Creek, 


Bonte. 

Between* 

No.  of 
steam- 
ers. 

Towing. 

Trips. 

1 
Tons  of  Valued 
freight,     at— 

Sea  Island 

Sayannah  and  Femandina. ...••..•. 

1 
1 
2 

1 

Ibarge.. 

Biweekly.. 

Daily 

Triweekly . 
Daily 

26,500  iSflO  000 

Cnmberland . . . 

Brunswick  and  Fernandina 

Bnmswick  and  Satilla  River 

Brans  wlok  and  Jekyl  Island 

600 
1,404 

17,000 

SatiUa  River. . . 

45,000 

Jekyl  Island... 

Total 

6 

28,504 

962,000 

Vessels  passing  between  adjacent  ports  are  often  towed  through 
Jekyl  Creek,  thus  avoiding  rough  weather  at  sea  and  the  necessity  of 
taking  in  ballast. 

The  steamers  on  the  Cumberland  route  and  the  Jekyl  Island  route 
are  passenger  boats  and  carry  but  little  freight.  In  addition  to  the 
boats  above  mentioned,  many  small  craft  carrying  rice,  farm  and  garden 
produce,  fish  and  oysters,  pass  through  this  channel. 

Owing  to  the  shoal  water  in  Jekyl  Creek,  the  steamers  passing  through 
on  their  regular  trips  are  often  delayed  several  hours  while  waiting  for 
a  suitable  stage  of  tide,  and  some  are  reported  to  have  sustained  injuries 
by  running  aground.  The  Cumberland  route  is  a  part  of  a  through 
passenger  line  to  Florida  via  the  East  Tennessee,  Virginia  and  Georgia 
Bailway,  and  the  delays  mentioned  interrupt  the  schedule  to  the  serious 
detriment  of  the  passenger  service. 

The  completion  of  the  works  of  improvement  will  undoubtedly  be 
followed  by  a  large  increase  in  the  amount  of  commerce  passing  through 
Jekyl  Greet 
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MISCELLANEOUS. 

The  work  is  located  in  the  coUeetion  district  of  Brunswick,  Ga.  Amonnt  of  dntie« 
collected  in  1891,  $5,982.07.  St.  Simon  is  the  nearest  light-house;  and  Fort  Clinch, 
Fla.,  the  nearest  fort. 

The  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  approved — 

August  11,  1888 $5,000 

September  19, 1890 7,500 

The  total  expenditure  to  June  30, 1892,  including  all  outstanding  lia- 
bilities, was  $12,448.01. 

It  is  proposed  to  expend  the  available  funds  and  any  funds  that  may 
become  available  during  the  year  in  carrying  on  the  improvement  ac- 
cording to  the  approved  project.  Should  the  appropriation  become 
small  and  irregular  the  cost  will  be  greatly  increased.  The  sum  of 
$18,590  can  be  economically  and  advantageously  expended  during  the 
present  fiscal  year. 

Money  statement. 

July  1, 1891,  balance  unexpended $3,611.78 

June  30,  1892,  amount  expended  during  fiscal  year 3, 559. 79 

July  1, 1892,  balance  unexpended 51.99 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 551. 99 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 590. 00 
Amount  that  can  be  nrontabl^  expended  in  fiscal  vear  ending  June  30, 1894    18, 590. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and  • 
harbor  acts  of  1866  and  1867. 


IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumberland 
Island,  Georgia,  and  Amelia  Island,  Florida. 

Operations  for  improving  the  channel  across  the  bar  at  this  entrance 
have  hitherto  be-en  carried  on  in  accordance  with  a  project  of  improve- 
ment submitted  to  the  Chief  of  Engineers  by  Gen.  Gillmore,  the  oflScer 
then  in  charge,  dated  June  30, 1879.  A  discussion  of  the  general  ques- 
tion of  the  application  of  jetties  to  this  entrance  is  published  as  Appen- 
dix H  6,  Annual  Eeport  of  the  Chief  of  Engineers  for  1878. 

For  a  detailed  history  of  the  past  work,  see  page  1054,  Annual  £ei>ort 
of  the  Chief  of  Engineers  for  1888. 

ORIGINAL  CONDITION. 

The  available  depth  of  the  entrance  in  its  unimproved  condition 
varied  from  11  to  12.5  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  is  5.9  feet.  » 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  originally  submitted  by  Gen,  Gilmore 
in  1879  and  revised  by  the  Board  of  Engineers  in  March,  1891,  pro- 
vides for  the  construction  of  two  low  jetties,  composed  of  riprap  stone, 
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with  a  mattress  hearting  whenever  admissible,  resting  upon  a  founda- 
tion mattress  of  brush  or  logs  and  brush,  starting,  respectively,  from 
the  shores  on  opposite  sides  of  the  entrance  and  extending  seaward 
across  the  bar  upon  lines  so  directed  that  the  ends  will  be  parallel  to 
each  other  and  about  3,900  feet  apart.  These  jetties  are  intended  to 
establish  a  low- water  channel  across  the  bar  not  less  than  19  feet  in 
depth.  The  cost  of  the  improvement  was  originally  estimated  at 
$2,071,023,  and,  as  modified,  at  $1,606,500  for  the  completion  of  the  low 
jetties  and  at  $2,079,500  if  high  jetties  are  found  necessary. 

SU30LARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

Kothing  was  ever  expended  in  improving  the  entrance  to  Cumber- 
land Sound  previous  vb  the  adoption  of  the  existing  project.  Since 
then  appropriations  have  been  made  by  Congress  for  the  work,  aggre- 
gating $592,500. 

North  jetty. — ^The  shore  end  of  this  jetty  is  located  on  Cumberland 
Island,  about  7,700  feet  north  26^  30'  west  from  the  eastern  bastion  of 
Fort  Clinch.  From  this  point  it  extends  south  61©  30'  east  2,200  feet, 
thence  south  80°  east  5,172  feet  to  its  present  seaward  end. 

Work  on  this  jetty  was  commenced  in  June,  1881,  and  suspended  in 
March,  1883.  In  addition  to  the  foundation  course,  7,372  feet  in  length, 
a  second  course  extends  from  the  angle  point  shoreward  a  distance  of 
1,439  feet.  Foundation  courses  of  two  spurs,  each  54  feet  in  length, 
are  also  laid  on  the  harbor  side  of  the  jetty  at  distances  of  1,627  and 
1,800  feet,  respectively,  from  its  shore  end. 

The  mattresses  of  the  foundation  course  of  the  jetty  vary  in  width 
from  25  to  52  feet  and  those  of  the  second  course  from  20  to  26  feet. 
The  spurs  are  42  feet  wide. 

The  mattresses  are  from  19  to  22  inches  in  thickness  and  are  loaded 
with  riprap  stone  to  an  average  depth  of  12  inches. 

There  have  been  used  in  the  work  46,480  square  yards  of  mattresses 
and  15,612  cubic  yards  of  riprap  stone. 

Operations  on  this  jetty  were  resumed  on  June  23, 1891,  and  up  to 
the  end  of  that  fiscal  year  the  foundation  course  was  extended  267.4 
feet  by  brush  mattresses  100  feet  wide  loaded  with  stone.  There  were 
used  in  this  work  2,769.35  square  yards  of  brush  mattresses  and  382.38 
cubic  yards  of  stone. 

South  jetty. — ^The  shore  end  of  this  jetty  is  located  on  Amelia  Island, 
about  5,800  feet  east  18°  south  from  the  eastern  bastion  of  Fort  Clinch. 
From  this  point  it  extends  seaward  a  distance  of  10,062.48  feet,  meas- 
ured along  the  axis  of  the  work.  From  the  initial  point  it  runs  as  fol- 
lows, viz: 

Feet. 

Range  1,  east 2,041.63 

Range  2,  north  68°  32' east 5,625.37 

Range  3,  north  69^  32' east 400.00 

Range  4,  north  71°  32' east 400.00 

Range  5,  north  78°  32' east 400.00 

Range  6,  north  78^  32' east 400.00 

Range  7,  north  800  2' east 400.00 

Range  8,  north  81°  east 395.48 

In  addition  to  the  foundation  course  a  second  course  3,967.9  feet  in 
length  extends  seaward  along  the  second  range,  beginning  at  a  point 
917.7  feet  from  the  intersection  of  the  first  and  second  ranges. 

The  mattresses  of  the  foundation  course  vary  in  width  on  the  first 
range  from  40  to  50  feet  and  on  the  second  range  from  50  to  100  feet. 
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On  all  other  ranges  their  width  is  100  feet,  as  is  also  that  of  the  mat- 
tresses of  the  second  course.  The  mattresses  average  about  18  inches 
in  thickness  and  are  loaded  with  riprap  stone  to  an  average  depth  of  12 
inches.  This  jetty  has  been  brought  up  to  the  level  of  mean  low  water 
for  a  distance  of  nearly  3,123  feet  from  its  shore  end,  and  with  a  crest 
width  of  16  feet  shoreward  of  the  angle  and  of  22  feet  seaward  of  that 
I)oint.  The  structure  consists  of  riprap  stone  upon  the  mattress  found- 
ation. A  hearting  of  oyster  shells  was  tried,  but,  being  found  to  be  dis- 
advantageous and  not  economical,  was  discontinued.  The  stone  has 
stood  well,  the  slopes  assumed  on  both  sides  of  the  jetty  being  about  1 
on  IJ.  No  breaking  down  of  the  work  at  any  point  has  been  observed. 
•There  have  been  used  in  the  work  145,197.86  square  yards  of  matlxesses, 
74,010.47  cubic  yards  of  riprap  stone,  and  2,071.80  yards  of  oyster  shells. 
Up  to  July  1^  1891,  the  total  expenditures  on  both  jetties,  including 
outstanding  liabilities,  amounted  to  $488,347. 

OPERATIONS  DURING  THE  FISOAX  YEAR  ENDING  JUNE  30,  1892. 

Operations  on  the  north  jetty  were  continued  under  contract  with 
Mr.  John  P.  Gaynor,  awarded  on  May  4, 1891,  and  were  suspended  on 
November  14, 1891,  the  funds  available  being  exhausted.  The  founda- 
tion course,  composed  of  brush  mattresses  100  feet  in  width  and  loaded 
with  riprap  stone,  was  extended  from  a  point  7,540  feet  from  the  shore 
end  of  the  jetty  to  a  point  13,717.9  feet  from  the  shore  end,  except  for 
a  space  of  1,031.4  feet,  between  the  8,762.7  and  9,794.1-foot  points, 
where  a  gap  was  left  across  a  shoal  that  rises  above  mean  low- water 
level.  The  inner  end  of  the  outer  or  seaward  range  of  the  jetty  was 
reached  at  a  point  12,729.7  feet  from  the  shore  end.  This  range  is 
about  north  81^  31'  east.  All  distances  are  measured  along  the  axis  of 
the  jetty.  'In  the  work  during  the  fiscal  year  just  closed,  there  were 
used  68,759.61  square  yards  of  brush  mattresses  and  11,429.93  cubic 
yards  of  stone,  making  a  net  advance  of  5,146.5  feet  in  the  foundation 
course.  This  work  was  carried  on  in  the  breakers,  where  operations 
are  always  dangerous  and  often  impossible. 

CONDITION  OF  WOBK  JUNE  30,  1892, 

An  examination  of  the  work  and  of  the  bar  channel  was  made  in 
May,  1892.  The  south  jetty  remains  as  described  in  my  last  annual 
report.  It  has  received  no  iryury  during  the  year,  and  is  in  good  con- 
dition. The  old  portion  of  the  north  jetty  remains  as  noted  in  former 
reports.  The  new  work  is  in  good  condition,  but  is  not  yet  sufl9lcientiy 
extended  to  have  any  beneficial  eflfect  on  the  bar  channel. 

The  channel  has  moved  to  the  south  during  the  year  and  now  crosses 
the  outer  end  of  the  south  jetty,  where  the  foundation  course  only  has 
been  laid,  extending  thence  almost  due  east  to  sea.  The  available 
depth  is  now  slightiy  more  than  13  feet,  and  the  inner  and  outer  15-foot 
curves  are  separated  by  only  about  400  feet. 

OOMMEBCE  AND  NAVIGATION. 

All  the  commerce  of  St.  Mary,  Ga.,  and  90  per  cent  of  the  commerce 
of  Fernandina,  Fla.,  are  dependent  on  water  transportation  through 
Cumberland  Sound. 

The  Florida  Central  and  Peninsular  Railroad,  terminating  at  Fer- 
nandina, besides  traversing  a  fertile  and  well-timbered  country,  pierces 
also  the  Florida  phosphate  fields,  and  much  of  the  rock  from  tne  phos- 
phate mines  is  brought  by  this  road  to  Fernandina  for  shipment  to 
coastwise  and  foreignports.  For  the  handling  of  this  increased  traffic, 
the  railroad  has  bmlt  new  wharves^  erected  a  large  elevator,  and  ex- 
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tended  its  terminal  fiicilities.  From  information  derived  irom  the 
owners  of  the  principal  mines  it  is  estimated  that  the  annual  shipments 
of  rock  will  aggregate  about  300,000  tons. 

The  Mallory  line  has  two  steamships  per  week  plying  T^etween  Fer- 
nandina  and  New  York,  which  carry  annually  about  61,000  tons  of 
freight.  Fifteen  steamers  per  week  ply  between  Femandina  and  local 
coastwise  i)0rtjs,  and  a  large  fleet  of  foreign  and  coastwise  vessels  is 
engaged  in  the  commerce  of  this  i>ort. 

Id.  1891,  the  shipments,  foreigu  and  coastwise,  amounted  to  205,440 
tons,  valued  at  (2,486,527,  and  the  receipts  by  water  were  54,900  tons, 
valued  at  (3,938,000. 

It  is  estimated  that  during  the  year  1892  the  shipment  of  phosphate 
rock  will  be  double  that  of  1891.  During  the  first  five  months  of  1892, 
from  January  1  to  June  1,  there  were  shipped  52,188  tons,  while  the 
shipment  during  the  entire  year  in  1891  amounted  to  52,428  tons. 

Port  0/  Femandina,  Fla.SM^fmmk  and  reoeipU,  1891. 


Artldfla. 

Qoaatftf. 

Tons. 

Yalne. 

flHXFMKHlS. 
Powlgn: 

ftet.. 

9,  MO,  975 

20,607 
02,428 

119,468 

2,182 

8,481 

774 

-      0,600 

1148,115 

Phosphate  rook ...•••.••••••••• 

tons.. 

629*130 

CoMtwise: 

Lumber 

feet.. 

67,486,689 
8,527 
33,900 
4.421 

864,649 

Cotton  (see  island) 

bales.. 

426,850 

Bosin 

barrels.. 

46,412 

Spirits  of  turpentine 

66,315 

Cedar,  shinirles.  i^^l^.  i"*^  miapAiianAona  ....... 

tons.. 

814,660 

Total 

206.440 

2,480,527 

tons.. 

RtilAlri^n#„      ..,_.,, ...........a..             a,.. 

7,800 
43,000 
4,000 

219,000 

Otiano .......X..    ,..*    X,    a.           , 

1,419,000 

Mi^Hv^ilnneons **    .  *.  ' 

*****         At% 

2,800,000 

Total 

, 

64,900 

3, 938, 000 

Afflrreeate 

260,840 

6,424,627 

MISOELLANEOTTS. 

This  work  \a  located  in  two  oolleotion  distriots,  the  north  Jetty  being  in  the  dis- 
trict of  St.  Mary,  Ga.,  and  the  south  jetty  in  that  of  Fernandina,  Fla.  Femandina, 
Fla.,  is  the  nearest  port  of  entry.  Amount  of  duties  coUected  in  1891,  none.  Amelia 
Light  is  nearest  light-house  and  Fort  Clinch,  Fla.,  the  nearest  fort. 

Since  the  existing  project  for  improving  Gomberland  Sound  was 
adopted;  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  approved — 

June  14,  1880 $30,000 

MarohS,  1881 100,000 

August  2,  1882 50,000 

July  5,  1884 75,000 

Augusts,  1886 112,500 

August  11,  1888 112,500 

September  19,  1890 , 112,500 

Total 592,500 

The  total  expenditures  to  June  30,  1892,  including  all  outstanding 
liabilities,  were  $^90,624.08. 

It  is  proposed  to  expend  the  funds  available  and  any  fiinds  that  may 
become  available  during  the  year  in  expending  and  raising  the  north 
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jetty,  the  work  to  be  done  in  accordance  with  the  revised  project  of 
March  11, 1891. 

The  appropriations  heretofore  mad^  have  been  entirely  inadequate 
to  an  economical  and  advantageous  prosecution  of  the  work  of  improve- 
ment. The  most  satisfactory  results  can  not  be  obtained  with  exx>endi- 
tures  the  next  fiscal  year  of  less  than  $1,000,000. 

Money  statement 

July  1,1891,  balance  unexpended $108,173.78 

June  30, 1892,  amount  expended  during  fiscal  year 106, 050. 69 

July  1, 1892,  balance  unexpended , 

July  1, 1892,  outstanding  liabilities 


2,123.09 
247.17 


July  1,  1892,  balance  available 1,875.92 

Amount  appropriated  by  act  approved  July  13, 1892 170, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 .- 171, 875. 92 


Amount  (estimated)  required  for  completion  of  existing  project 1, 817, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  olearanoea  of  vesaeUf  and  oommeroe,  at  Ftrnandina,  Fla,,  from  January  1, 

1876,  to  December  SI,  189U 

ABBXYZI). 


Foreign  ports. 

Total. 

Year. 

American  reaaels. 

Foreign  veeaele. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tone. 

Crew. 

No. 

Tone. 

Crew. 

1875.... 

212 

117,363 

4,192 

47 

10,379 

859 

12 

7,437 

185 

271 

185,179 

4,686 

1876.... 

210 

141,854 

4,749 

25 

4,893 

179 

28 

0,232 

249 

263 

155,479 

6,177 

1877.... 

150 

100,581 

3,343 

31 

3,768 

217 

40 

12,547 

404 

221 

121,896 

8,964 

1878.... 

183 

120,845 

3,900 

17 

3,085 

101 

22 

8,294 

215 

222 

138.124 

4.210 

1879.... 

205 

133,020 

4,133 

28 

10,634 

252 

10 

5,639 

126 

243 

149,293 

4,516 

1880.... 

270 

146,722 

4,470 

84 

22,396 

598 

22 

9,463 

240 

326 

188.581 

6.308 

1881.... 

273 

171,648 

4,186 

17 

11,899 

814 

24 

11,593 

271 

278 

195,040 

4,771 

1882.... 

239 

146,383 

3,279 

16 

9,056 

242 

16 

6,639 

161 

270 

162.078 

3,673 

1883.... 

183 

96,937 

2,453 

6 

1.769 

43 

14 

5,229 

137 

203 

103.935 

2,633 

1884.... 

176 

105,061 

2.884 

3 

865 

21 

10 

4,029 

88 

189 

109, 755 

2,973 

1885.... 

160 

111,698 

8,131 

7 

999 

47 

22 

0,785 

210 

198 

122,482 

3,388 

1886... 

205 

147, 418 

4,014 

7 

2,112 

53 

15 

5,187 

146 

227 

154,717 

4.213 

1887.... 

349 

317,798. 

5.030 

19 

6,402 

122 

22 

8,566 

220 

390 

332,965 

6,372 

1888.... 

274 

179, 130 

4,456 

19 

7,152 

156 

18 

6,789 

177 

3U 

193,071 

4,789 

1889. . . . 

262 

164,229 

3,908 

48 

]6,434 

369 

30 

12,  936 

363 

349 

193,594 

4.640 

1890.... 

267 

172,202 

3,948 

40 

14,683 

305 

83 

11, 518 

306 

340 

108,403 

4,550 

1891.... 

226 

164,688 

3,630 

18 

6,175 

140 

34 

17,654 

433 

278 

188,417 

4,103 

CLEARED. 


1875.... 

229 

121,028 

4,303 

31 

8,239 

228 

15 

6.843 

212 

275 

134,610 

4,743 

1876.... 

244 

161, 154 

5,058 

21 

6,040 

147 

26 

9,002 

269 

201 

166,196 

6,474 

1877.... 

165 

106, 615 

3,590 

24 

6,340 

166 

42 

13. 741 

412 

231 

126,696 

4,168 

1878.... 

195 

124,883 

4,086 

19 

4,911 

123 

26 

9.080 

2.'i6 

240 

138,874 

4.445 

1879.... 

175 

129,654 

4,079 

31 

11,067 

258 

12 

8,016 

164 

218 

148,737 

4,601 

1880.... 

244 

155,659 

4.505 

31 

14,207 

327 

24 

10, 202 

240 

299 

180,068 

6,072 

1881.... 

204 

138,593 

3,730 

41 

22,007 

606 

31 

15,335 

351 

276 

175.940 

4,587 

1882.... 

217 

136,666 

3.166 

39 

15,497 

370 

31 

14,962 

.     321 

287 

167, 125 

3.857 

1883.... 

158 

85,815 

2,245 

32 

8,925 

210 

24 

9,413 

231 

209 

94,153 

2.681 

1884.... 

178 

104.462 

2,688 

27 

8,831 

176 

15 

6.488 

158 

210 

119,781 

8,022 

1885.... 

185 

112,036 

2,970 

33 

10, 251 

249 

21 

9, 393 

221 

239 

132,580 

3,440 

1886.... 

214 

153,092 

4,208 

27 

9,072 

200 

26 

9,817 

290 

287 

171,981 

4,707 

1887.... 

306 

326,342 

4,600 

29 

8,552 

282 

33 

11,607 

327 

868 

346,501 

5,054 

1888.... 

280 

175,490 

4,686 

28 

9,190 

184 

20 

8,622 

204 

328 

193,302 

4,974 

1889.... 

298 

181,075 

4,240 

46 

13,652 

842 

45 

16,288 

428 

880 

211,018 

6,010 

1890.... 

276 

176,830 

4,074 

41 

14.394 

317 

34 

13.149 

319 

851 

203,873 

4.700 

1891.... 

228 

156,272 

8,607 

18 

6.407 

136 

49 

31, 117 

702 

296 

193,796 

4.346 
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Arrivals  and  clearanoea  of  vessels,  and  commerce,  at  Fernandina,  Fla.,  etc, — Continued. 

COMMEBCB. 


Year. 

Valne  of  exports. 

Value  of  imports. 

Total  com- 
merce. 

Duties  col- 

Foreign. 

Coastwise. 

Foreign. 

Coastwise. 

lected. 

1876 

$209,791 
226,076 
310,226 
248,000 
275,470 
267,780 
242,100 
292,400 
248,600 
173,600 
214, 726 
191.595 
226,960 
175. 160 
325.980 
478,475 
778,251 

$1,U9,979 

1, 170, 240 

676,855 

780,607 

921,368 

667,092 

1,064,394 

1,342,421 

2, 573, 010 

1,164,462 

2, 134, 541 

2.843,000 

8,500,000 

2,500,000 

3,970,180 

2,245,753 

1,708,276 

$14,304 
46. 179 
19,304 

8,142 
11,038 

3,676 
11,791 
46,792 
U,229 

1,874 

4,180 

590 

23,886 

$755,718 
1, 131, 032 
1.146,363 

172,234 
1,860,432 
1,365,867 
1,786,546 
7,536,588 
2. 262, 755 
1,738,620 
1,502,544 
1,625,000 
2.000.000 

650,000 
3,150,000 
4,997.683 
2,938,000 

$2,089,792 
2, 573, 827 
2,152,747 
1,901,983 
2,568,308 
2,294,405 
8,104.831 
3, 217, 201 
5,095,594 
3, 078, 556 
8,865,901 
4, 660, 185 
5,750.856 
8,325,160 
7,446,761 
7,732,818 

.6,«^627 

$1,817.84 
2,181.40 
2,876.00 
2,090.00 
3,424.00 
7,808.00 
8,183.00 

86  590  00 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1<«3 

5,566.00 
1, 331. 00 
1, 451. 28 

1884 

1885 

1886 

808  00 

1887 

3,400.00 
4.655.06 
4, 712. 49 

1888 

1889 

601 
10,902 

1800 

7,335.83 
None. 

1891 

Capt.  O.  M.  Carter, 

Corps  of  Sngineers,  U,  S,  A, 


James  A.  Pine, 

Colleetor, 


Arrivals  and  clearances  of  vessels,  and  commerce,  at  St  Marys,  Oa,,  from  January  1, 1S79, 

to  December  SI,  1891. 

ARRIVED. 


n^...A«.^.<.. 

Foreign  ports. 

Year. 

V.'va0vwia«7. 

American  vessels. 

Foreign  vessels. 

xuwu. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

Ig79 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

53 
80 
22 
28 
26 
32 
40 
20 
37 
55 
60 
89 
44 

16,773 

8,982 

7,541 

10,504 

9,596 

11,204 

13,042 

7,882 

13,247 

20,897 

24,000 

16,328 

18, 578 

878 
JIQ2 
156 
196 
132 
224 
280 
140 
222 
440 
540 
300 
322 

2,491 
371 

1,207 
539 
396 
321 
405 
433 

3,575 

2,058 
330 

64 
17 
54 
7 
24 
9 
8 
7 
9 
8 
70 
45 
8 

14 

16 

25 

15 

6 

6 

5 

6 

8 

3 

14 

7 

2 

5,165 
6,409 
11,282 
5,723 
2,112 
2,334 
2,028 
2,086 
4,286 
1,365 
5,571 
2,856 
747 

143 
185 
290 
146 
44 
57 
62 
56 
90 
82 
133 
68 
20 

73 
48 
53 
44 
35 
89 
46 
27 
46 
36 
83 
52 
47 

24,231 
16.085 
21,324 
16,598 
12, 912 
14,065 
15,466 
10,288 
17,938 
22,695 
33,146 
21,242 
19.655 

476 
404 
500 
347 
250 
290 
340 
203 
321 
489 
743 
413 
350 

CLEARED. 


1879 

1880 

1881 

1882 

1888 

1884 

1885 

1886 

M87 

63 

30 
22 
28 
20 
32 
40 
20 

16,773 
8,982 
7,541 

10,504 
9,.'i06 

11,294 

13,042 
7,882 

378 
202 
156 
196 
182 
224 
280 
140 

10 

3,577 
1,150 
3,362 
1,567 
1,207 
1,097 
1,195 
2,312 

425 
2,086 
3,575 

877 
2,265 

83 
27 
68 
.     32 
24 
19 
25 
40 
9 
41 
70 
21 
88 

14 
12 
29 
18 
6 
6 
4 
5 
8 
5 
14 
7 
« 

5,155 

4.979 
12,463 
6,791 
2.112 
2,234 
1,595 
1,646 
4,286 
1,587 
5,571 
1,856 
818 

143 

132 

323 

175 

46 

57 

42 

45 

90 

46 

133 

68 

18 

77  25,505 
45  15,111 
58  1  23,336 
50  1  18,862 
36  12,915 
40  1  14,625 
47  15, 732 
30     11, 840 

8  4, 286 
66  25.273 
83  1  33. 146 
10       3,733 

7       8,083 

604 
361 
547 
403 
252 
300 
347 
210 
90 

1838 

1888 

1890 

56 
00 

21,330 
24,000 

448 
640 

535 
743 
89 

1891 

1 

1 

1 

66 
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Arrivals  and  cleara'n<)e8  of  vessels,  and  commerce,  at  SU  Marys,  Cra»,  etc, — Continaed* 

COHMSRCB. 


Tear. 


Yalne  of 
exports. 


Year. 


Value  of 
exports. 


1879 
1880 
1881 
1882 
1883 
1884 


$82,491 
70,411 

140, 333 
47,216 
26,002 
22,617 
27,127 


1886. 
1887 
1888, 
1880 
1890 
1891. 


$36,520 
428,500 
212,045 
343,496 
37,867 
32.800 


Capt.  O.  M.  Cabtbb, 

Corj^s  of  Engineers,  U,  8,  A» 


Wm.  a.  White, 

Collector. 


N  zo. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 


UNKNOWN  WRECK  IN  SAVANNAH  HARBOR. 

On  November  28, 1891,  in  dredging  a  sand  lamp  which  had  formed 
in  the  channel  opposite  the  Savannah,  Florida  and  Western  Railway,  in 
Savannah  Harbor,  the  dredge  encountered  a  wreck  having  over  it  a 
depth  of  13.4  feet  at  mean  low  water.  It  appeared  to  be  the  wreck  of 
a  large  sailing  vessel  and  could  not  be  removed  by  the  dredge.  It  lay 
nearly  in  the  middle  of  the  river,  on  the  edge  of  the  channel,  and  was 
a  dangerous  menace  to  shipping.  Its  removal  was  authorized  on  De- 
cember 1, 1891,  by  the  Secretary  of  War,  and  the  sum  of  6500,  which 
was,  on  December  19, 1881,  increased  to  $850,  was  allotted  for  that  pur- 
pose. Proposals  for  the  removal  of  the  wreck  were  asked  for  by  circu- 
lar letter.  The  proposal  of  Mr.  Jacob  Paulsen,  of  Savannah,  Ga., 
bearing  date  of  December  16, 1891,  agreeing  to  remove  the  wreck  for 
$700,  being  the  lowest,  was  accepted,  and  the  work  was  begun  on  Jan- 
uary 21, 1892.  One  dredge  and  a  force  of  seven  men  were  employed. 
All  parts  of  the  wreck  that  could  not  be  removed  by  the  dredge  alone 
were  broken  up  by  dynamite,  which  was  exploded  on  the  bottom.  The 
greatest  charge  exploded  at  any  one  time  was  60  pounds.  In  all,  430 
pounds  of  dynamite,  40  per  cent  nitroglycerine,  were  used.  The  work 
was  completed  on  February  19,  1892,  all  portions  of  the  wreck,  to  a 
depth  of  26  feet  below  mean  high  water,  having  been  removed. 

WRECKS  IN  BARIEN  RIVER  AND  THREE-MILE  CUT,  GEORGIA. 

On  July  14, 1891,  the  mayor  and  many  citizens  of  Darien,  Ga.,  pre- 
sented a  petition  praying  that  the  wreck  of  the  steam  lighter  Molton^ 
then  lying  in  the  main  channel  of  the  Darien  River,  opposite  Generals 
Cut,  Georgia,  and  menacing  navigation,  be  removed.  This  petition  was 
transmitted  to  the  Chief  of  Engineers,  U.  S.  Army  with  the  recommen- 
dation that  $150  be  allotted  for  the  purpose  of  making  an  examination. 
This  was  granted^  and  the  examination  was  made  during  the  months 
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of  August  and  September.  It  being  difficult  to  make  a  satisfa^^torj 
detailed  examination  of  the  wreck  by  sounding,  the  services  of  a  diver 
were  therefore  obtained.  The  wreck  was  found  to  be  that  of  a  vessel 
about  150  feet  long  and  from  20  to  25  feet  beam.  It  was  deeply  embed- 
ded in  the  mud,  lay  directly  in  the  channel,  and  had  over  it  a  depth  of 
6.5  feet  at  mean  low  water.  A  number  of  pieces  of  round  timber  had 
lodged  on  it.  It  was  so  deeply  embedded  in  the  mud  that  it  was  diffi- 
cult to  determine  its  exact  character;  but  it  was  reported  to  be  the  re- 
mains of  the  steam-flat  il/b^^on,  sunk  during  the  latter  part  of  the  civil  war. 
The  position  both  of  the  wreck  and  of  the  river  channel  had  changed 
since  then,  and  what  could  be  formerly  avoided  by  a  vessel  was  in  July 
last  directly  in  the  river  channel  and  constituted  a  dangerous  obstruc- 
tion to  navigation.  It  was  estimated  that  this  wreck  could  be  removed 
for  $1,100. 

An  examination  was  also  made  of  a  wreck  near  the  mouth  of  Three- 
Mile  Gut.  This  wreck  was  about  100  feet^ng  and  20  feet  beam,  and 
lay  diagonally  across  the  mouth  of  the  cut,  a  part  of  it  being  exposed 
at  low  water.  It  was  the  remains  of  a  steamboat,  name  unknown, 
reported  as  burned  and  sunk  at  that  point  about  fifteen  years  before. 

It  was  estimated  that  its  removal  would  cost  $650,  and  it  was  recom- 
mended that  $1,750  be  allotted  for  the  removal  of  both  obstructions, 
which  recommendation  was  approved  by  the  Secretary  of  War  on  Sep- 
tember 18, 1891.  Formal  bids  were  opened  on  Bfovember  2,  1891,  and 
the  contract  for  doing  the  work  was  awarded  to  Mr.  Charles  W.  Johns- 
ton, of  Lewes,  Delaware,  for  the  sum  of  $1,490,  that  being  the  lowest 
bid  and  he  being  a  responsible  bidder. 

The  obstructions  were  removed  by  breaking  them  up  with  charges 
of  high  explosives  and  then  removing  the  pieces  by  hand.  The  outfit 
employed  was — 

(1)  A  small  sloop;  (2)  two  small  row  boats;  (3)  diving  outfit  com- 
plete; (4)  1,050  pounds  of  Atlas  powder,  grade  U.  The  work  resulted 
in  the  complete  destruction  and  removal  of  the  wrecks.  The  removal 
of  the  wreck  of  the  steamer  St.  Matthews  was  begun  December  3  and 
completed  December  7, 1891.  Six  hundred  and  My  pounds  of  powder 
were  used  and  all  material  was  removed  and  deposited  in  the  marsh. 
Nothing  of  any  value  was  found  on  the  wreck.  The  work  of  removing 
the  wreck  of  the  steamer  Molton  was  begun  December  8  and  completed 
December  18, 1891,  the  wreck  being  entirely  removed.  Four  hundred 
pounds  of  powder  were  used.  Nothing  of  any  value  was  found  on  the 
wreck.  All  of  Mr.  Johnston's  work  was  quickly  and  satisfactorily  exe- 
cuted. 

Aheiraci  of  proposals  far  removing  wrecks  in  Da/rien  Svver,  Georgia,  opened  on  November 
g,  1891,  by  Capi.  O.  M.  Carter,  Corps  of  Engineers. 


No. 


Name  and  addresa  of  bidder. 


Price. 


Charles  C.  Ely,  Sarannah,  6a 

Enoch  Townsend,  Somers  Point,  N.  J., 
Charles  W.  Johnston/  Lewes,  Del 


$2,400 
2,346 
1,490 


*Bld  recommended  for  acceptance,  he  being  the  lowest  lesponalhle  bidder  tn  the  beat  and  most  suit* 
able  services. 
BcMABsa.— Amount  available,  |1,760. 
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N  zz. 

[Printed  in  Honse  JSx.  Doo.  No.  82,  Fifby-seoo&d  CongroM,  flnt  tesgloii.] 

PRELIMINARY  EXAMINATION  OF  THE  INSIDE  ROUTE  BETWEEN  DOBOY 
AND  80PEL0  [SAPELO],  GEORGIA,  WITH  A  VIEW  OF  MAKING  THE 
SAME  NAVIGABLE  FOR  SEAGOING  VESSELS. 

United  States  Enginebr  Opfiob, 

Savannah,  Oa.y  JS^oveniber  25j  1890. 

General:  In  compliance  with  Department  letter  dated  September 
20, 1890, 1  have  the  honor  to  submit  the  following  report  of  a  prelim- 
inary examination  of  "the  inside  route  between  Doboy  and  Sapelo, 
Ga.,  with  a  view  of  making  the  same  navigable  for  seagoing  vessels.^ 

The  navigable  deep-water  route  fi'om  the  Altamaha'Kiver  to  the  sea 
is  across  Doboy  Bar,  which  has  shoaled  about  3  feet  since  1868,  its  pres- 
ent maximum  mean  low-water  depth  being  about  11  feet,  which  is  insuf- 
ficient for  the  demands  of  commerce.  Its  improvement  was  not  recom- 
mended, however,  on  account  of  the  great  cost  thereof. 

The  entrance  to  Sapelo  Sound  is  one  of  the  best  on  the  South  At- 
lantic coast,  and  the  object  of  the  proposed  ship  channel  between  Doboy 
and  Sapelo  sounds  is  to  aftbrd  an  outiet  to  the  sea  for  the  commerce  of 
the  Altamaha  Eiver. 

The  present  and  prospective  demands  of  commerce  interested  in  the 
proposed  route  are  given  by  me  in  a  report  upon  a  "  preliminary  exam- 
ination from  Doboy  Island  to  Doboy  Bar,  Georgia,'^  made  December  6, 
1886,  and  printed  as  part  of  Appendix  K 16,  Annual  Report  of  the  Chief 
of  Engineers,  1887.  The  conditions  have  not  sensibly  changed  since 
that  report  was  written. 

A  project  which  aims  at  securing  a  mean  low- water  depth  of  12  feet 
between  Doboy  and  Darien  has  sQready  been  approved  by  Congress, 
audit  assumed  that  the  same  depth  between  Doboy  and  Sax>elo  sounds 
will  satisfy  all  of  the  requirements  of  commerce  at  that  locality.  To 
pbtain  this  will  require  the  improvement  of  Mud  River  and  STew 
Teakettle  Creek,  or  the  cutting  of  a  channel  from  North  River  to  Old 
or  New  Teakettle  Creek.  Thejproposed  route  also  forms  a  part  of  the 
inside  route  between  Savannah,  Ga.,  andFemandina,  Fla.,  and  to  that 
extent  is  worthy  of  improvement.  Whether  or  not  the  locality  is  worthy 
of  improvement  to  the  extent  contemplated  will  depend  ux)on  the  first 
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cost  and  the  probable  cost  of  maiatenance.  These  can  not  be  deter- 
mined with  any  degree  of  accuracy  without  a  detailed  survey  and  a 
thorough  investigation  of  the  tidal  conditions  in  the  locality. 

I  am  of  the  opinion  that  such  a  survey  should  be  made.    Its  cost  will 
be  $1,500. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Ideuty  Corps  of  Engineer^i   , 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Pint  indoraeDLent.] 

U.  8.  Engineer  Office, 
Baltimore,  Md.,  November  28, 1890. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  set  forth  in  the  report  of  l^ovember 
25, 1890,  by  the  local  engineer,  and  from  my  own  personal  knowledge,  I 
am  of  the  opinion  that  the  inside  route  between  Doboy  and  Sapelo, 
Ga.,  is  worth  of  improvement  so  far  as  it  is  a. part  of  the  inside  route 
between  Savannah  and  Fernandina,  but  the  question  of  its  worthiness 
of  improvement  to  a  greater  extent  can  not  be  determined  without  a 
detailed  survey. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 


survey  of  the  inside  ROUTE  BETWEEN  DOBOY  AND  SAPELO,  GEOR- 
GIA, WITH  A  VIEW  OF  MAKING  THE  SAME  NAVIGABLE  FOR  SEAGOING 

VESSELS. 

United  States  Engineer  Office, 

Savannah,  Oa.,  October  5,  1891. 

General:  In  accordance  with  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19, 1890,  and  instructions  from  the 
Chief  of  Engineers,  dated  December  3, 1890, 1  have  the  honor  to  sub- 
mit herewith  my  report  upon  the  survey  of  the  "  inside  route  between 
Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  the  same  navigable  for 
seagoing  vessels,"  together  with  a  project  for  its  improvement  and  an 
estimate  of  the  cost  of  the  same. 

A  brief  description  of  the  aim  of  the  proposed  improvement  and  some 
facts  relating  to  its  commercial  importance  are  given  in  my  report  upon 
the  preliminary  examination  dated  November  25, 1890,  to  which  I  respect- 
fully refer. 

The  survey  of  the  route  was  made  under  my  direction  in  April  and 
May,  1891,  by  Mr.  George  W.  Brown,  assistant  engineer.  To  his  report, 
dated  September  5, 1891,  which  is  appended  hereto,  reference  is  made 
for  details  concerning  methods  and  results. 

The  navigable  ship  channel  from  the  Altamaha  Eiver  to  the  sea  is  over 
Doboy  Bar,  which  has  shoaled  about  3  feet  since  1868,  there  being  at 
present  a  mean  low-water  channel  about  11  feet  in  depth.  The  mean 
range  of  tide  is  7.2  feet,  but  the  usual  ocean  swell  on  the  bar  renders 
the  route  impracticable  at  mean  high  tide  for  vessels  drawing  more 
than  17  feet,    Tlus  is  insufiicient  for  the  accommodation  of  any  except 
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coasting  and  the  smaller  class  of  foreign  vessels.  Deep-draft  vessels 
load  at  St.  Simon  or  Sapelo  Sound,  to  wbicli  points  the  lumber  from  tie 
Altamaha  Eiver  is  towed  or  drifted.  The  object  of  the  desired  improve- 
ment is  to  allow  all  vessels  to  load  at  Doboy  or  Darien,  which  would 
avoid  the  expense  at  present  incurred  in  towing  to  Sapelo  or  St.  Simoa. 
A  project  which  aims  at  securing  a  mean  low-water  depth  of  12  feet 
between  Darien  and  Doboy  has  already  been  approved  by  the  Secre- 
tary of  War,  and  Congress,  by  act  of  September  19, 1890,  appropriated 
$25,000  for  inaugurating  the  work  of  improvement. 

The  entrance  to  Sapelo  Sound  is  one  of  the  best  on  the  South  At- 
lantic Coast,  there  being  a  depth  in  the  navigable  bar  channel  of  about 
18  feet  at  mean  low  water.  Sapelo  Sound  is  connected  with  Doboy 
Sound  through  Mud  Eiver  and  Old  and  Kew  Teakettle  Creeks,  the 
usual  route  being  through  Mud  River  and  the  New  Creek. 

The  opening  of  a  channel  12  feet  deep  at  mean  low  water  between 
Doboy  Sound  and  Sapelo  Sound  would,  with  the  completion  of  the 
project  for  improving  Darien  Harbor,  make  such  a  channel  continuous 
between  Darien  and  the  sea. 

The  mean  tidal  range,  as  approximately  determined  by  the  limited 
number  of  observations  taken  during  the  survey,  is  7.51  feet  in  Mud 
River  and  Teakettle  Creek,  and  7.62  feet  in  Front  River.  This,  with  a 
depth  of  12  feet  at  mean  low  water,  would  make  the  channel  available  for 
vessels  drawing  from  18.5  to  19  feet,  which  draft  is  ample  for  the  pres- 
ent and  prospective  conmierce  of  Doboy  and  Darien. 

A  study  of  the  results  obtained  by  the  survey,  in  connection  with  the 
proposed  improvement,  shows  that  only  two  routes  are  worthy  of  con- 
sideration, viz.  through  Ifew  Teakettle  Creek  and  Mud  River,  and 
through  New  Teakettle  Creek  and  Front  River  by  means  of  a  out  through 
the  narrow  marsh  separating  them. 

In  New  Teakettle  Creek  there  are  three  shoals  on  which  the  depth 
at  low  water  is  less  than  12  feet.  Starting  from  its  southern  end,  the 
first  is  1,000  feet  long  and  would  require  an  average  cutting  of  1.3  feet 
to  reach  a  uniform  depth  of  12  feet.  The  second  is  800  feet  long,  the 
average  depth  of  cutting  required  being  1.3  feet.  The  third  is  800  feet 
long  and  requires  an  average  deepening  of  1.7  feet.  For  a  channel  250 
feet  wide  the  volume  of  dredging  required  in  New  Teakettle  Creek 
would  amount  to  about  21,000  cubic  yards.  Through  Mud  River  there 
is  but  one  place  where  the  low  water  depth  exceeds  12  feet,  and  that  is 
only  a  few  hundred  feet  in  length.  At  many  places  a  deepening  of  from 
7  to  9  feet  would  be  required,  the  average  deepening  over  the  whole 
distance  being  5  feet.  The  length  of  the  cut  needed  in  Mud  River 
would  be  21,500  feet,  and  the  volume  of  material  requiring  to  be  dredged 
would  amount  to  594,000  cubic  yards.  Mud  River  is  of  excessive  width 
and  a  dredged  cut  in  the  soft  and  yielding  material  composing  its  bot- 
tom would  not  maintain  its  depth  without  the  construction  of  an  ex- 
tensive system  of  contracting  works  to  confine  and  direct  the  tidal 
currents  through  the  channel.  Such  a  system  would  require  the  con- 
struction of  30,000  feet  of  spur  dams  and  training  walls  in  water  averag- 
ing about  3  feet  in  depth  at  mean  low  tide.  These  works  should  be 
raised  to  mid- tide,  and  should  have  a  broad  foundation  to  insure  sta- 
bility on  the  yielding  material  composing  the  river  bottom. 

Estimating  the  cost  of  dredging  at  25  cents  per  cubic  yard  in  place, 
of  log  and  brush  mattresses  at  75  cents  per  square  yard,  of  brush  fas- 
cines at  $1  per  cubic  yard,  of  riprap  stone  at  $3.50  per  cubic  yard,  and 
of  oyster  shells  at  90  cents  per  cubic  yard,  the  improvement  of  this  route 
would  cost,  in  round  numbers,  $540,000. 
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The  second  route  proposed,  viz,  through  New  Teakettle  Greek  and 
Front  Eiver,  crosses  Mud  Eiver  nearly  at  right  angles  to  its  general 
direction,  then  cuts  through  a  strip  of  marsh  2,400  feet  wide  into  a  deep 
creek  between  Mud  River  and  Front  River,  foUows  this  creek  1,000  fee^ 
then  cuts  through  another  strip  of  marsh  1,400  feet  wide  and  reaches 
Front  River,  in  which  are  found  low-water  depths  exceeding  12  feet 
throughout  the  whole  distance  to  Sapelo  Sound^  except  at  one  i)oint 
where  a  shoal  800  feet  long  would  require  deepening  by  not  more  than 
6  inches. 

In  New  Teakettle  Greek  the  same  amount  of  dredging  would  be  re- 
quired as  for  the  first  route.  In  crossing  Mud  River,  a  cut  2,300  feet 
long,  with  an  average  depth  of  9.2  feet,  would  be  required.  The  total 
length  of  the  cut  across  tiie  marsh  between  Mud  River  and  Front  River 
would  be  3,800  feet,  with  a  depth  of  19  feet. 

To  give  a  channel  250  feet  wide  at  high  water  would  require  the  re- 
moval by  dredging  of  695,000  cubic  yards  of  material.  Mud  River 
should  be  closed  by  a  dam  rising  to  3  feet  above  mean  high  water  and 
locate  just  east  of  where  it  is  to  be  crossed  by  the  proposed  new  chan- 
nel. To  prevent  settlement  the  dam  should  have  a  foundation  course 
of  log  and  brush  mattresses  80  feet  in  width  and  should  be  brought  up 
to  mean  low  water  by  successive  courses  of  fascine  mattresses  loaded 
with  riprap  stone.  Above  mean  low  water,  stone  an*  oyster  shells 
alone  should  be  used.  A  small  amount  of  oyster  shells  may  also  be  ad- 
vantageously used  for  loading  the  mattresses,  as  or  more  rapid  shell 
growth  would  thus  doubtless  be  developed. 

Two  short  spurs  between  the  mouth  of  the  creek  and  the  angle  in 
the  closing  dam  are  provided  for.  A  siQ  course  of  log  and  brush  mat- 
tresses 60  feet  wide  and  loaded  with  oyster  shells  and  stone  should  ex- 
tend entirely  across  Miid  River  on  the  western  side  of  the  proposed 
channel.  For  250  feet  from  the  southern  shore  this  dam  should  be 
raised  to  mean  high  water  to  train  the  ebb  flow  from  New  Teakettle 
Greek  in  the  direction  of  the  new  channel. 

The  creek  lying  between  Mud  River  and  Front  River  should  be  com- 
pletely separated  from  the  former  by  a  closing  dam  rising  to  3  feet 
above  mean  high  water.  It  may  eventually  be  found  necessary  to  pro- 
tect some  portion  of  the  shore  of  Front  River  and  to  build  a  short  train- 
ing spur  near  the  entrance  of  the  new  cut,  but  this  work  is  not  pro- 
vided for  in  the  estimates. 

An  estimate  based  on  the  prices  assumed  for  the  first  route  places 
the  cost  of  the  improvement  of  the  second  route,  in  round  numbers,  at 
$370,000. 

It  is  possible  that  a  narrow-dredged  cut  would  be  enlarged  to  the 
req\iisit(B  dimensions  by  natural  scour,  but  as  there  are  no  deep  pock- 
ets where  the  excavated  material  thus  removed  would  be  deposited 
without  injury  to  the  channel  this  is  not  recommended. 

A  third  route  might  be  developed  by  way  of  Old  Teakettle  Creek  and 
Front  River,  but  tMs  is  not  recommended. 
BNG  92 82 
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ESTIMATES. 

N«w  Teakettle  Creek  and  Mnd  River : 

Dredging  615,000  cubic  yards,  at  25  cents $153,750.00 

Mattresses,  242,060  square  yards,  at  75  cents 181,545.00 

Stone,  33,100  cubic  yards,  at  $3.50 115,850.00 

Oyster  sheUs,  20,000  cubic  yards,  atSOcents 18,000.00 

Total 469,145.00 

Engineering  and  contingencies,  15  per  cent 70, 371. 75 

Aggregate ." 539,516.75 

New  Teakettle  Creek  and  Front  River: 

Dredging  716,000  cubic  yards,  at  25  cents 179, 000. 00 

Mattresses,  51, 000  square  yards,  at  75  cents 38, 250. 00 

Fascines,  29,400  cubic  yards,  at  $1 29,400.00 

Stone,  18,800  cubic  yards,  at  $3.50 65,800.00 

Oyster  shells,  10,200  cubic  yards,  at  90  cents 9, 180.00 

Total 321,630.00 

Engineering  and  contingencies,  15  per  cent 48, 244. 50 

Aggregate 369,874.50 

Whether  or  not  the  improvement  above  outlined  should  b^ undertaken 
depends  on  a  comparison  between  the  expenditures  involved  in  exe- 
cuting the  wprk  of  improvement  and  the  money  value  that  would  ac- 
crue from  tne  improvement  to  the  commerce  of  Darien  and  Doboy. 
The  estimated  cost  of  the  improvement  is  $309,875,  which  capitalized 
at  5  per  cent  would  yield  an  annual  interest  of  $18,494.  To  this  must 
be  added  the  annual  expenditures  needed  to  keep  the  completed  work 
in  repair,  to  dredge  the  shoals  that  may  develop  or  reform,  to  protect 
caving  banks,  etc.  It  is  estimated  that  for  the  first  ten  years  an  annual 
expenditure  of  $5,000  may  be  required  for  the  above  purposes.  After 
that  period  it  is  expected  that  the  whole  work  would  be  practically 
self-maintaining. 

The  commerce  of  the  port  of  Darien  amounts  to  a  little  more  than 
$1,000,000  annually,  and  consists  of  exports  of  timber  and  lumber,  to- 
gether with  small  quantities  of  naval  stores,  cotton,  and  rice.  Tho 
timber  jnd  lumber  shipments  amount  to  about  80,000,000  superJScial 
feet  annually.  Of  this  amount,  55,000,000  feet  are  shipped  coastwise, 
paying  about  $275,000  for  freight,  and  about  25,000,000  feet  are  shipped 
foreign,  paying  for  freight  approximately  $375,000.  The  coastwise 
shipments  would  not  be  greatly  affected  by  the  proposed  improvement, 
since  vessels  engaged  in  that^trade  are  mostly  of  Ught  draft  and  are 
afforded  fair  accommodations  under  the  present  conditions.  The  sav- 
ing that  would  result  in  freight  on  foreign  shipments  may  be  approxi- 
mately measured  by  the  cost  of  towing  or  drifting  lumber  to  St.  Simon 
or  Sapelo,  where  there  are  good  harbors.  This  is  rejwrted  to  be  about 
26  cents  per  1,000  feet. 

The  proposed  improvement  might  perhaps  result  in  increasing  tbe 
foreign  shipments  and  in  slightly  reducing  the  freight  on  coastwise 
shipments.  Assuming  the  foreign  shipments  to  be  increased  to 
40,005,000  feet,  it  is  not  probable,  Irom  the  data  available,  that  the  sav- 
ing would  be  in  any  case  greater  than  $15,000  per  annum,  which  is  less 
than  the  interest  on  the  first  cost  of  the  improvement,  to  say  nothing 
of  the  annual  expenditure  necessary  to  maintain  the  improved  chan- 
nel. It  does  not,  therefore,  appear  that  the  benefits  to  be  derived  from 
the  construction  of  a  ship  channel  from  Doboy  Sound  to  Sapelo  Souud 
are  sufflcent  to  warrant  the  necessary  expenditure,  especially  as  the 
Altamaha  region,  which  supplies  aU  of  the  shipments  from  Darien,  is 
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connected  by  rail  with  the  ports  of  Savannah  and  Brunswick,  and  the 
harbor  of  Darien  is  connected  by  the  "  inside  route  "  with  the  same  ports, 
both  of  which  are  now  being  improved  by  the  United  States. 

In  view  of  all  of  the  foregoing,  I  am  of  the  opinion  that  the  "inside 
route  between  Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  the  same . 
navigable  for  seagoing  vessels,"  is  not  worthy  of  improvement. 

APPENDIXES. 

1.  Report  of  Mr.  George  W,  Brown,  aasistant  engineer. 

2.  Map  of  Mu4  River :  'scale,  1 :  4,800. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
Captj  Corpg  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chi^f  of  Engineers^  U,  8.  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  indorsement.] 

U.  8.  ENaiNEER  Office, 
Baltimore^  Md.j  October  12^  1891. 
Respectfally  submitted  to  the  Chief  of  Engineers. 
I  agree  with  the  local  engineer  that  the  existing  conditions  do  not 
justify  the  improvement  by  the  United  States  of  the  "  inside  route  be- 
tween Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  the  same  navi- 
gable for  seagoing  vessels,"  and  therefore  say  that  in  my  opinion  it  is 
not  "  worthy  of  improvement." 

Wm.  p.  Craighill, 
Colo7iely  Cbrps  of  Engineers. 


report  of  mr.  6b0r6e  w.  brown,  assistant  engineer. 

United  States  Engineer  Office, 

Savannah,  Oa,,  September  5,  1891, 

Sir:  I  have  the  honor  to  submit  the  foUowing  report  npon  a  survey  of  the  inside 
route  between  Doboy  and  Sapelo,  Ga.,  made  during  the  month  of  April,  1891,  in  ac- 
cordance with  your  instructions  of  March  21,  1891.  The  instructions  given  at  this 
and  subsequent  dates  were  substantially  as  follows : 

''A  survey  should  be  made  of  the  inside  route  between  Doboy  and  Sapelo,  with  a 
view  of  maKin|r  the  same  navigable  for  sea-going  vessels.  Under  this  head  a  survey 
of  Mud  River,  from  Sapelo  Sound  to  the  Teakettle  creeks,  and  of  New  Teakettle  as 
far  down  as  Marsh  Creek,  should  be  made.  A  survey  of  Front  River  should  also  be 
made,  with  reference  to  connecting  it  with  Mud  River  by  a  cut  12  feet  deep  at  mean 
low  water  and  with  a  minimum  bottom  width  of  100  feet.  Observations  should  be 
made  to  determine  the  range  of  tide  and  the  direction  and  velocity  of  both  bottom 
and  mean  tidal  currents  during  both  ebb  and  flood  flow." 

SURVEY  PARTY. 

The  survey  ordered  was  begun  on  April  8,  and  was  carried  on  by  the  same  party 
and  in  connection  with  the  survey  of  the  inside  route  between  Savannah,  Ga.,  and 
Femandina,  Fla.  The  expense  of  this  survey  was,  however,  paid  from  the  distincij 
allotment  for  that  purpose.  The  survey  party  consisted  of  1  assistant  engineer,  1 
transit  man,  1  leadsman,  2  gauj;e-readers,.3  boatmen,  and  1  cook,  besides  the  master 
and  the  engineer  of  the  United  States  snag  boat  Toocoay  which  boat  was  used  on  the 
survey  for  quarters. 

*  Not  printed. 

Digitized  by  VjOOQ IC 


1300       REPORT   OF   TkE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

METHODS. 

The  field  work  of  the  survey  waa  conducted  as  follows:  Sonndin^  were  taken 
firom  a  yawl  boat  handled  by  two  boatmen.  The  boat  carried  the  leadsman,  the  as- 
sistant engineer  as  recorder,  and  an  alternate  boatman,  who  held  vertically  in  the 
boat  a  stadia  rod.  The  face  of  the  rod  was  kept  constantly  toward  the  transit  man. 
The  soundings  were  located  by  means  of  one  transit^  each  location  being  given  by 
an  angle  and  the  stadia  distance.  The  angles  were  in  degrees  and  minutes  from  tbo 
magnetic  north  point,  carefully  determined  at  each  position  of  the  transit.  The 
transit  man  signaled  with  a  small  flag  at  each  sounding  located,  giving  the  first  sig- 
nal on  each  line  run  with  a  red  flag,  after  which  white  and  red  Sags  were  used  ir- 
regularly. The  time  of  beginning  and  ending  each  line  was  recorded,  but  the  times 
of  the  separate  signals  were  not  taken.  Locations  were  referred  to  their  proper 
soundings  at  the  end  of  each  day's  work  by  means  of  the  color  of  their  signals  as  re- 
corded in  both  transit  and  sounding  books.  Less  trouble  waa  experienced  in  check- 
ing up  at  night  than  is  usual  when  time  signals  are  given.  Unaer  ordinary  condi- 
tions soundings  could  be  located  in  this  way  with  great  aceuracv.  within  a  radius 
of  2,000  feet,  and  under  more  favorable  conditions  at  a  distance  of  3, 000  to  3,200  feet. 
An  especially  devised  stadia  rod  16  feet  long  was  used,  which  could  be  easily  and 
accurately  road  at  long  distances.  Except  on  the  outer  3  miles  of  Mud  River,  where 
the  channel  is  very  wide,  long  sights  were  not  necessary. 

On  this  survey  the  locations  averaged  not  more  than  thirty  seconds  apart.  At 
times  every  alternate  sounding  in  10  or  12  feet  of  water  was  located.  With  the 
assistance  of  a  flagman  much  more  rapid  work  could  be  done.  With  the  flagman  to 
act  as  boatman  much  time  could  be  saved  in  moving  the  transit  man  from  one  sta- 
tion to  the  next.  The  advantages  of  this  method  of  location  over  that  by  two 
transits  and  time  signals  are,  that  many  more  soundings  can  be  located  and  less  time 
be  expended  in  moving  one  transmit  man  than  in  moving  two.  This  method, 
although  more  especially  adapted  to  comparatively  narrow  streams,  was  employed 
very  successfully  at  this  place.  The  close  checking  of  cross  lines  and  the  general 
directness  of  the  platted  path  of  the  boat,  whether  in  sounding  or  in  following 
floats,  shows  that  the  locations  were  very  accurately  made.  Transit  stations  were 
taken  on  both  sides  of  Mud  River  and  the  sounding  lines  from  either  side  were  run 
halfway  across  the  streem.  The  stations  were  referred  to  each  other  by  means  of 
angles  and  stadia  distances  through  intermediate  turning  poinla.  Angles  at  the 
turning  points  were  not  measured.  Each  transit  point  w^as  marked  by  a  distin- 
guishing flag,  to  which  angles  were  taken  from  subsequent  positions  of  the  transit. 

PLATTINO. 

The  instrument  used  on  this  survey  was  a  Blunt  transit,  No.  843.  Its  full  stadia 
interval  was  0.96  fqpt  to  100  feet  and  its  half  interval  was  0.48  foot  to  100  feet.  In- 
stead of  reducing  tne  stadia  distances  to  feet,  a  scale  was  constructed  which  from 
the  stadia  reading  gave  the  correct  distance  on  the  scale  of  the  map.  (Scale:  1 
inch =400  feet.)  3noh  a  graduated  scale,  in  the  form  of  a  straightedge  swinging  at 
its  zero  point  from  a  needle  marking  the  proper  station,  to  the  graduations  of  a  nol- 
low  pro&actor,  enabled  us  to  plat  uie  locations  very  rapidly  and  accurately. 

TIDE  GAUGES  AND  BENCH  MABK8. 

A  tide  gauge  was  established  near  the  east  side  of  Mud  River,  about  three-quarters 
of  a  mile  southwest  from  Sapelo  High  Point.  This  was  read  for  one  high  and  one 
low  water  each  day  from  March  27  to  May  4.  A  second  gauge  was  established 
at  the  mouth  of  Marsh  Creek,  about  a  mile  from  the  junction  of  New  Teakettle  Creek 
with  Mud  River,  and  was  read  for  one  high  and  one  low  water  each  day  from  April 
14  to  April  29.  A  third  gauge  was  established  in  Front  River,  about  a  mile  from 
Sapelo  Sound,  but  was  read  only  while  the  survey  of  that  river  was  in  progress. 
The  observations  at  this  gauge,  however,  cover  two  good  determinations  of  both 
high  and  low  water.  Bench  marks  were  established  as  near  each  gauge  and  in  as 
permanent  a  manner  as  practicable.  Gauge  No.  1,  in  Mud  River,  is  referred  to  two 
bench  marks  on  trees  near  the  bank  on  Sapelo  Island.  The  bench  near  gauge  No.  2 
is  on  a  giU  pipe  in  the  marsh,  while  the  bench  for  gauge  No.  3  is  on  the  comer  of 
the  ballast  wharf,  on  the  west  side  of  Front  River.  The  map  accompanying  this 
report  shows  the  positions  of  all  gauges  and  bench  marks. 

ESTABLISHMENT. 

The  standard  gauge  for  this  survey  was  that  in  Mud  River.  It  was  intended  to 
reduce  the  means  of  the  observations  here  for  high  and  low  water  to  mean  high  and 
mean  low  water  by  comparison  with  the  records  of  the  self-registering  gauges  at 
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St.  Simon  Island  and  at  Fort  Pulaski  ^  but  it  was  found,  on  completion  of  this  survey, 
that  the  latter  gauge  was  not  running  during  this  time.  The  mean  of  the  tides 
observed  at  this  place  gave  high  water  at  10.^  feet,  and  low  water  at  3.25  feet  on 
this  fi:auge.  At  St.  Simon  Island  the  mean  of  the  same  tides  gave  high  water  0.19 
foot  lower  and  low  water  0.01  foot  higher  than  the  elevation  of  mean  high  and  mean 
low  water  at  that  place.  Applying  these  corrections  to  the  mean  of  the  observations 
for  MudRiver  gives  10.75  feci  for  the  elevation  of  mean  high  water  and  3.24  feet  for 
the  elevation  of  mean  low  water  on  the  Mud  River  gau^e.  These  results  have  been 
adopted  as  correct.  *  The  mean  range  of  tide  for  Mud  River  is  7.51  feet.  An  attempt 
was  made  to  reduce  the  observed  tides  to  mean  tides  by  comparison  with  those 
predicted  tides  for  this  place  as  given  in  the  United  States  Coast  Survey  tide  tables. 
The  mean  for  Sapelo  Sound,  of  the  tides  we  observed  should  have  been,  according 
to  these  tables,  0.73  foot  higher  for  high  water  and  0.25  foot  higher  for  low  water  in  order 
to  equal  the  normal  tides  for  that  place.  In  the  Coast  Survey  tide  tables  Sapelo 
Sound  is  referred  to  Fort  Pulaski,  while  places  to  the  south  of  Sapelo  are  referred  to 
Fort  Clinch.  If,  however,  the  tidies  for  Sapelo  were  referred  to  Fort  Clinch,  the  mean 
of  the  tides  we  observed  should  have  been,  according  to  the  tables,  0.20  foot  higher  for 
high  water  and  0.25  foot  lower  for  low  water  in  order  to  equal  the  normal  predicted 
range  for  Sapelo  Sound.  It  is,  of  coarse,  possible  that  for  a  given  month  low  water 
should  average  3  inches  helow  mean  low  water  at  Fort  Pulaski,  and  that  for  same  time 
low  water  at  Fort  Clinch  should  average  3  inches  above  mean  low  water ;  but  there  is  no 
BufiScient  reason  why  for  this  period  the  tides  for  Sapelo  and  points  north  should  average 
3  inches  heloto,  while  those  for  Doboy  and  points  south  should  average  3  inches  above 
mean  low  water.  No  attempt  was  made  to  correct  the  observed  establishment  of 
high  water.  The  time  and  heights  of  high  and  low  water  at  the  gauges  in  New 
Teakettle  Creek  and  Front  River  have  been  referred  to  those  at  the  gauge  in  Mud 
River.  The  following  table  shows  the  results  of  the  tidal  observations  at  the  three 
gauges: 


Gange. 

Latitude. 

Loogitade. 

Establish- 
ment high 
water. 

Low-water 
Inni-tidal 
interval. 

Duration 
of  rise. 

Duration 
of  fall. 

Mean 
oTSfe. 

Mad  River 

o      /      // 
31    81    18 
31    30    44 
31    28    27 

O        t       II 

81    14    31 
81     18    00 
81    17  .36 

h.     m. 

7  49 

8  04 
8      01 

h.     m. 
13      48 
13      59 
L3      59 

h.     m. 
6      26 
6      30 
6      27 

h.    m. 
•5      59 
5      55 
5      58 

Feet, 
7.51 

Front  River    

7.62 

New  Teakettle  Creek  . . 

7.51 

The  following  table  is  taken  from  the  U.  S.  Coast  Survey  chart: 


Gauge. 

Latitude. 

Longitude. 

Corrected 
establish- 
ment high 
water. 

Low  water 
hmi-tidal 
interval. 

Duration 
of  rise. 

Duration 
of  fall. 

Mean 
oft"ide. 

Sapelo  Sound 

o 
31 
31 

O            ' 

81      13 
81      20 

h.    m. 
7    27 
7    30 

h.    m. 
13     32 
13     86 

h.    m. 
6    20 
6    19 

h.    m. 
6      05 
6      06 

Feet. 
T.O 

Doboy  Sound 

7.2 

A  portion  of  the  difference  which  exists  between  my  results  and  those  of  the  IT.  S. 
Coast  Survey  is  due  to  the  fact  that  my  establishment  for  high  water  is  uncorrected 
to  mean  epoch.  The  position  of  the  Coast  Survey  gauge  for  Sapelo  Sound  was  about 
2  miles  nearer  the  ocean  than  my  Mud  River  ^auge. 


MAP. 


The  mapt  accompanying  this  report  shows  in  black  the  results  of  this  survey. 
Those  portions  of  the  map  in  red  were  copied  from  the  current  U.  S.  Coast  Survey 
chart.  The  soundings  in  red  refer  to  the  plane  of  mean  low  water  as  established  by 
the  U.  S.  Coast  Survey;  while  those  in  black  refer  to  a  plane  0.2  foot  above  that  of 
mean  low  water.  (The  present  survey  shows  the  water  too  deep  at  all  points  by 
0.2  foot.)    Your  instructions  did  not  include  a  survey  from  the  mouth  of  New  Tea- 

*The  soundings  were  reduced  to  3.44  feet  on  the  Mud  River  gauge  before  the  cor- 
rect elevation  of  low  water  was  determined.  The  depths  of  water  on  the  map 
accompanying  this  report  are  all  too  great  by  0.2  foot. 

t  Not  printed. 
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kettle  Creek  west ;  but  in  order  to  determine  whether  it  were  more  practicable  to 
connect  Front  River  with  New  than  with  Old  Teakettle  Creek,  I  extended  the  survey 
about  2  miles  farther  west  in  Mud  River  and  down  Old  Teakettle  Creek  about  2  miles 
to  deep  water  from  Doboy  Sound.  Beyond  this  survey,  in  both  directions,  the  map 
has  been  extended  to  the  sounds  by  copying  from  the  current  Coast  Survey  chart. 

DEPTH  OF  WATEB. 

In  Mud  River,  between  Sapelo  Sound  and  New  Teakettle  Creek,  less  than  12  feet 
of  water  are  found  in  the  present  channel  for  the  whole  distance,  24,800  feet.  In 
New  Teakettle  Creek,  for  the  first  mile  below  its  upper  end,  are  three  places  carry- 
ing less  than  12  feet,  having  a  total  length  of  about  1,600  feet.  The  depth  in  the 
channel  through  Mud  River  is  4.8  feet  at  the  shoale^t  place,  and  averages  for  the 
whole  24,800  feet  about  6.6  feet.  For  the  1,600  feet  of  shoal  in  New  Teakettle  Creek 
the  least  depth  is  9.3  feet,  while  the  average  is  about  10.3  feet.  Old  Teakettle  Creek 
from  Doboy  to  Mud  River  carries  at  least  12  feet  of  wat^r,  except  for  about  half  a 
mile  in  the  wide- spread  If  miles  below  Mud  River,  where  the  least  depth  is  7  feet. 
On  the  crossing  between  the  upper  eud  of  Old  Teakettle  and  the  mouth  of  Scott 
Creek  less  than  12  feet  of  water  are  fouud  for  the  entire  distance — about  3,000  feet. 
At  the  shoalest  place  on  a  direct  line  on  this  crossing  the  water  is  about  6.1  feet 
deep.  Scott  Creek  is  crooked,  too  narrow  for  boats,  and  carries  only  from  1  foot  to 
6  feet  at  mean  low  water.  In  Mud  River  between  the  two  Teakettles  the  water  is 
from  6.5  feet  to  19  feet  deep,  while  to  the  west  of  Old  Teakettle  it  is  from  12  to  17 
feet  deep  for  the  first  mile.  Front  River  from  Sapelo  Sound  carries  from  13^  to  30 
feet  at  mean  low  water  for  the  first  mile.  Twelve  feet  of  water  are  found  for  the 
next  mile,  except  for  about  1,200  feet,  which  carry  from  10  to  11.9  feet.  In  the 
third  mile  12  feet  at  mean  low  water  are  found  only  for  about  one-third  the  distance. 
The  other  two-thirds  of  a  mile  carry  in  one  place  not  more  than  3  feet.  The  upper 
half  mile  of  Front  River  affords  not  to  exceed  about  3  feet  at  mean  low  water,  and 
is  too  crooked  for  anything  but  the  smallest  boats.  In  the  creek  tributary  to  Mud 
River  on  the  west  there  are  foun(>for  the  first  mile  above  its  mouth  from  7.8  feet  to 
36  feet  of  water.  The  second  mile  carries  from  8  to  12.5  feet.  The  next  three-quar- 
ters of  a  mile  carry  from  10  to  18  feet.  Beyond  this  the  creek  shoals  up  rapidly. 
lYom  the  mouth  of  this  creek  outward  toward  Sapelo  from  7  to  17  feet  of  water 
are  found  for  the  first  1^  miles. 

CHARACTER  OF  RIVKR  BOTTOM. 

The  bottom  of  Mud  River  from  Sapelo  Sound  to  the  head  of  New  Teakettle  Creek 
grades  from  a  fine  soft  mud  in  the  shoalest  parts  to  a  sticky  mixture  of  mud  and  clay 
in  the  deeper  parU.  Hard  bottom,  composed  of  sand  and  mud,  is  found  in  a  few 
places,  but  never  in  or  near  the  channel.  In  Mud  River,  opposite  the  h<*ad  of  New 
Teakettle  Creek,  the  shoal,  a  portion  of  .which  is  exposed  at  low  water,  is  composed 
of  layers  of  fine  round  sand  and  blue  mud  and  is  quite  hard.  In  New  Teakettle 
Creek  the  bottom  is  of  mud  and  clay  with  some  sand.  In  Old  Teakettle  Creek  the 
bottom  is  of  clay  and  mud  in  the  deeper  parts.  The  shoal  at  the  wide-spread  in  the 
creek  is  coarse  sand  and  stiff'  mud.  At  the  south  end  of  this  shoal,  opposite  the 
small  islands,  the  bottom  is  of  coarse,  light-brown  sand.  In  the  upper  end  of  Old 
Teakettle  Creek  is  an  exposed  bar  of  sand,  very  coarse  at  the  upper  end  but  finer  far- 
ther south.  In  the  deep  channel  at  the  east  side  of  this  bar  the  bottom  is  composed 
of  gravel,  sand,  shells,  mud,  and  decomposing  vegetable  matter.  The  shoal  crossing, 
on  a  line  with  the  channel  on  the  east  side  of  Old  Teakettle  Creek  and  Scott  Creek, 
or  the  w**st  end  of  Mud  River,  is  composed  of  very  fine  sand  and  blue  mud.  The  shoal  in 
the  midille  of  Mud  River,  just  northeast  of  the  upper  moath  of  Old  Teakettle  Creek,  is 
composed  of  sand  and  mud.  On  the  east  end  the  sand  is  fine,  while  on  the  west  it 
is  coarse  sand  or  tine  gravel.  Farther  to  the  west  in  Mud  River,  midway  between 
Old  Teakettle  Creek  and  Scott  Creek,  the  bottom  is  of  fine  sand  and  stiff  mud.  In 
Scott  Creek  the  bottom  is  also  of  sand  and  mud.  The  upper  end  of  Front  River 
appears  to  be  of  mud  and  clay,  with  very  little  sand  except  at  a  small  bar  of  sand 
and  mud  about  half  a  mile  from  Scott  Creek.  Farther  down  Front  River  the  bottom 
is  of  a  fine  clay,  medium  hard  and  sticky.  At  a  mile  from  Scott  Creek  no  sand  is 
found  except  on  the  bars.  The  sides  anil  bottom  are  of  mud  and  clay.  At  a  mile 
and  a  half  from  Sapelo  Sound,  where  Front  River  takes  a  wide  detour  to  the  eaat, 
the  bottom  and  sides  are  of  mud  and  clay.  On  the  bottom  are  found  a  few  broken 
shells.  Farther  toward  the  sound  the  bottom  is  of  stiff"  mud  and  clay  only.  No  sand 
is  fouud  hero.  In  the  creek  between  Front  River  and  Mud  River,  and  tributary  to 
the  latter  stream,  is  found  considerable  sand  on  the  shoals  below  low-water  line. 
The  banks  of  Mud  River  are  pretty  well  studded  with  beds  of  bunch  oysters.  These 
oysters  are  also  found  in  the  upper  half  mile  of  New  Teakettle  Creel^  pretty  much 
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all  tbroiiffh  Old  Teakettle  Creek,  in  the  lower  mile  of  Front  River,  and  near  tke 
month  ofthe  creek  to  the  west  of  Mnd  River  and  tributary  to  it.  All  throngh  Mud 
River  the  banks  are  very  flat.  The  banks  of  Old  Teakettle  Creek,  Scott  Creek,  and 
the  upper  end  of  I^^ont  River  have  a  slope  hot  steeper  than  1  on  3 ;  while  the  banks 
of  New  Teakettle  Creek  and  for  the  lower  2  miles  of  Front  River  are  very  steep.  In 
the  deep  bight,  about  1^  miles  from  the  mouth  of  Front  River,  the  banks  stand  well) 
as  steep  as  1  on  1^  from  the  top  of  the  banks  to  10  feet  deep  ai  mean  low  water. 

CHANGES  TAKING  PLACE. 

By  comparing  the  depths  of  water,  as  siven  by  the  present  survey,  with  those 
copied  from  the  Coast  Survey  chart,  it  will  be  seen  that  Mud  River  between  Sapelo 
Sound  and  New  Teakettle  Creek  is  filling  very  rapidly,  particularly  to  the  east  of 
the  channel.  The  12-foot  curve  of  the  former  survey  (probably  about  1858),  which 
bordered  the  deep  pocket  along  Sapelo  Iskind^  now  shows  from  7  to  9  feet  only. 
From  the  tables  of  comparative  depthe^iven  in  my  report  upon  the  survey  of  the 
inside  route  between  Savannah  and  FeRandina  may  be  gleaned  the  facts  set  forth 
in  the  following  table: 


MudBiver. 

Mean  of  the  depths 
given   on    coast 
snrvey  chart. 

Mean  of  the  depths 
at  same  positions, 
survey,  1891. 

In  or  Bear  channel 

Feet. 
6.0 
5.3 
6.2 

JFVef. 

6.0 

To  the  west  of  channel .  .. 

4  8 

To  the  east  of  channel 

3.8 

It  will  be  seen  that  while  the  channel  is  holding  its  depth  the  river  to  the  east  is 
very  rapidly  filling  up.  Above  New  Teakettle  Creek,  Mud  River  seems  to  have  now 
about  the  same  water  as  thirty-five  years  ago.  The  shoal  opposite  the  mouth  of  New 
Teakettle  Creek,  in  Mud  River,  has  filled  up  from  1  to  2^  feet,  while  that  to  the 
northeast  of  the  mouth  of  Old  Teakettle  Creek  has  deepened  bv  about  1  foot.  New 
Teakettle  Creek  has  deepened  slightly.  The  shoal  at  about  half  a  mile  from  its  north 
end  has  deepened  about  2  feet.  Old  Teakettle  Creek  remains  about  the  same  as 
formerly.  The  tendency,  on  the  whole,  seems  to  be  toward  deepening.  On  the 
shoalest  part  of  the  channel  (in  the  wide-spread),  the  water  remains  about  the  same 
as  thirty-five  years  ago.  Neither  shoaling  nor  deepening  seems  to  have  taken  place 
in  Front  River,  particularly  in  the  lower  2  miles.  Little  or  no  change  appears  to  be 
taking  place  in  the  position  of  high- water  line  within  the  limits  of  this  survey,  ex- 
cept on  the  east  side  of  Mud  River.  For  the  first  2  miles  from  the  sound  the  sand 
banks  of  Sapelo  Island  seem  to  be  washing  slightly,  while  farther  to  the  south, 
along  the  marsh  on  the  same  side  of  the  river,  the  banks  seem  to  be  making  into  the 
river  slowly. 

TIDAL  CURRENTS  (DIRECTIONS). 

Accompanying  the  map  of  the  route  between  Doboy  and  Sapelo  is  a  diagram 
showing  the  directions  and  velocities  of  the  currents  in  Mud  River  and  the  Teakettle 
creeks.  The  arrows  on  this  diagram  show,  in  a  general  way,  the  position  of  the 
strongest  currents,  with  their  directions  ana  velocities.  The  mean  velocity,  in  feet 
per  second,  for  the  vertical  is  shown  bv  the  lengths  of  the  arrows  in  inches.  Not  all 
of  the  velocities,  however,  were  actually  measured.  The  exceptions  were  estimated 
by  comparison  with  those  measured.  The  time  between  one  low  water  and  the  fol- 
lowing nigh  water  is  divided  into  six  equal  parts,  or  lunar  hours,  and  are  numbered 
from  I  to  VI,  and  between  high  water  and  the  following  low  water,  into  six  equal 
parts,  numbered  from  vn  to  xii,  xii  being  the  time  of  low  water  and  vi  being  the 
time  of  high  water.  To  better  distinguish  the  directions  at  any  one  time,  six  colors 
are  used  on  the  diagram.  Black  shows  conditions  at  low  and  at  high  water;  green 
at  I  and  vn  lunar  hours,  carmine  at  ii  and  vjjj  hours,  yellow  at  lu  and  IX  hours, 
brown  at  iv  and  x  hours,  and  scarlet  at  v  and  xi  hours.  A  solid  dot  of  any  color 
shows  position  of  slack  water  at  the  corresponding  time.  The  directions  axid  ve- 
locities given  on  this  diagram  are  those  whicn  occur  under  normal  range  of  tide  and 
V7ith  little  or  no  wind.  A  very  complicated  system  of  currents  is  found  in  Mud 
Kiver,  near  the  Teakettle  creeks.  A  great  deal*^of  time  was  spent  here  in  bringing 
the  currents  into  a  definite  system. 

*  Much  of  the  time  we  were  on  this  survey  the  tidal  currents  were  seriously  affected 
by  heavy  winds.  Eliminating  the  efifects  of  wind,  the  directions  of  the  currents  for 
a  normal  range  of  tide  are  about  as  follows :  At  about  an  hour  before  low  water  thft^ 
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tide  is  slack  in  Mud  River  at  a  point  abont  one  quarter  of  a  mile  to  the  northeast, 
and  at  another  abont  half  a  mile  to  the  sonthwest  of  the  mouth  of  New  Teakettle 
Creek.  From  both  areas  of  slack  water  the  current  draws  into  and  runs  toward  the 
south  in  New  Teakettle  Creek.  Farther  to  the  east  the  ebb  tide  nms  toward  Sa- 
pelo,  and  to  the  west  toward  Doboy,  through  Old  Teakettle  Creek.  At  this  time  a 
good  current  is  found  in  Old  Teakettle  Creek,  and  in  New  Teakettle  Creek  from  the 
mouth  of  Marsh  Creek  south.  In  the  upper  end  of  this  creek  the  current  is  very 
weak.  Durinff  the  last  hour  before  low  water  the  area  of  slack  water  east  of  New 
Teakettle  gradually  moves  to  the  west  past  the  mouth  of  this  creek  and  joins  the 
slack  water  area  between  the  two  Teakettles.  At  fifteen  minutes  before  low  water 
the  water  from  1,000  feet  west  of  New  Teakettle  runs  toward  the  east,  and  divides 
between  that  creek  and  Sapelo  Sound.  At  the  time  of  low  water  the  tide  is  still 
running  toward  the  south  slowly,  from  an  area  of  slack  water  in  the  npi>er  end  of 
New  Teakettle  Creek.  A  good  current  is  then  flowing  in  Mud  River  ttom  a  point 
between  the  two  Teakettles,  toward  Sapelo.  Fifteen  minutes  after  low  water  the 
current  begins  to  run  to  the  north  through  the  whole  length  of  New  Teakettle  Creek, 
and  on  reaching  Mud  River  it  turns  to  the  noriheast  toward  Sapelo.  The  flood  cur- 
rent flows  in  that  direction  for  at  least  2^  miles  from  New  Teakettle,  when  it  meets 
that  from  Sapelo  in  an  area  of  slack  wat«r.  At  this  time  slack  water  is  alflo  found 
in  Mud  River,  between  the  two  Teakettles. 

At  one  hour  after  low  water  a  strong  current  flows  to  the  north  through  New  Tea- 
kettle and  dividing  flows  both  ways  in  Mud  River.  An  area  of  slack  water  between 
this  current  and  the  flood  from  Sapelo  is  then  found  at  least  li  miles  from  New  Tea- 
kettle. The  current  toward  the  west  from  New  Teakettle  Creek  crowds  closely  along 
the  south  bank  of  the  river  until  the  narrowest  part  is  reached,  when  it  crosses  the 
river  and  continues  to  the  west  close  under  the  north  shore.  From  the  narrow  part  of 
the  river  the  current  to  the  west  is  at  this  time  very  weak.  In  Old  Teakettle  Creek  at 
one  hour  after  low  water  a  good  flood  current  is  found,  which,  on  reaching  Mud  River, 
turns  to  the  west,  and  joining  that  from  New  Teakettle,  goes  to  fill  up  the  blind  end  of 
Mud  River.  For  the  next  two  hours  or  more,  or  until  a  uttle  after  half  flood,  the  cur- 
rent from  New  Teakettle  Creek  continues  to  run  both  toward  Sapelo  and  toward  the 
head  of  Mud  River.  During  this  time  the  area  of  slack  water  to  the  northeast  of 
New  Teakettle  gradually  moves  to  the  west  until  about  three  and  one-fourth  hours 
after  low  water,  when  it  reaches  the  mouth  of  New  Teakettle  Creek  and  disappears. 
As  the  current  from  this  creek  toward  the  east  slackens  that  toward  the  west  in- 
creases. 

From  three  and  one-half  to  five  and  one-half  hours  after  low  water  the  flood  tide 
from  Sapelo  runs  to  the  west,  and,  ioining  that  from  Doboy  through  both  Teaket- 
tles, flows  into  the  blind  end  of  Mad  River.  At  half  an  hour  before  high  water  the 
flood  current  in  Old  Teakettle  Creek  overcomes  that  from  New  Teakettle  and  Saj^lo, 
and,  pressinp^  to  the  east  as  far  as  the  mouth  of  New  Teakettle  Creek,  throws  the 
entire  flow  from  the  latter  creek  toward  Sapelo.  Shortly  after  high  water  a  divid- 
ing exists  in  New  Teakettle  Creek,  at  the  north  side  of  the  mouth  of  Marsh  Creek. 
Ebb  from  Marsh  Creek  and  farther  south  flows  toward  Doboy,  while  from  above  Marsh 
Creek  it  flows  toward  Sapelo.  Water  from  the  blind  end  of  Mud  River  divides  at 
Old  Teakettle  Creek,  a  portion  going  toward  Doboy  through  that  creek,  while  the 
remainder  continues  on  toward  Sapelo.  During  the  next  two  hours  the  dividings 
in  New  Teakettle  Creek  gradually  shift  toward  Mud  River.  At  two  hours  after 
high  water  the  current  is  slack  in  the  north  end  of  New  Teakettle  Creek,  but  imme- 
diately afterward  it  begins  to  run  toward  the  south.  As  long  as  the  ebb  from  the 
upper  end  of  New  Teakettle  sets  toward  the  north  a  very  strong  current  toward 
Sapelo  is  found  close  to  the  north  end  of  the  creek  in  Mud  River.  At  three  hours 
after  high  water  the  current  in  Mud  River,  just  north  of  New  Teakettle,  is  nearly 
slack ;  but  to  the  northwest,  upon  the  opposite  side  of  the  river,  the  ebb  continues 
to  flow  toward  Sapelo  for  an  hour  longer.  At  this  time  (half  ebb)  New  Teakettle 
carries  to  the  south  the  greatest  part  of  the  flow  from  the  head  of  Mud  River,  which 
is  not  diverted  into  Old  Teakettle.  At  four  hours  after  high  water,  slack  water 
exists  all  across  Mud  River,  just  north  of  New  Teakettle  Creek,  and  the  two  Tea- 
kettles carry  toward  Doboy  the  entire  flow  from  the  head  of  Mud  River.  At  an  hour 
before  low  water  Old  Teakettle  takes  all  of  the  flow  from  the  head  of  Mud  River, 
New  Teakettle  drains  only  a  small  portion  of  Mud  River,  immediately  tributary  to 
its  north  end,  while  the  flow  in  Mud  River  east  of  New  Teakettle  Creek  is  toward 
Sapelo. 

On  the  flood  tide  the  water  from  Old  Teakettle  Creek  toward  the  head  of  Mud 
River  crowds  the  east  bauk  of  that  creek,  and  passes  well  into  Mud  River  before  it 
turns  to  the  west  and  runs  along  the  north  bank  of  Mud  River.  On  the  ebb.  the 
return  flow  from  the  west  end  of  Mud  River  is  along  the  south  side,  west  of  Old 
Teakettle  Creek.  The  water  from  the  west,  which  passes  down  that  creek,  turns 
sharply  to  the  south  on  reaching  the  creek  and  runs  down  along  its  wcsu  bank. 
That  which  passes  this  creek  runs  close  along  its  north  end  and  continues  toward 
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Sapelo  close  along  the  south  side  of  Mad  River.  The  flow  toward  the  northeast  on 
the  Mnd  River  crossing,  north  of  New  Teakettle  Creek,  iVom  half  an  hour  before 
high  water  until  nearly  four  hours  after  high  water,  runs  across  the  boat  channel  at 
quite  an  angle,  while  that  toward  Sapelo,  for  one  hour  before  to  three  hours  after 
low  water  and  from  Sapelo  from  three  and  one-half  hours  to  five  and  one-fourth 
hours  after  low  water,  is  nearly  parallel  to  the  boat  channel.  On  this  crossing,  for 
the  first  three  hours  of  the  ebb,  the  to^  currents  run  more  nearly  along  the  direction 
of  the  boat  channel,  or  to  the  left :  while  the  bottom  current  runs  more  to  the  right, 
crossing  the  channel  at  a  bad  angle.  In  the  widest  part  of  Mud  River,  2^  miles  far- 
ther northeast,  the  surface  current  on  the  first  three  hours  of  the  ebb  tends  to  run 
off  sharply  to  the  right  toward  the  deep  pocket  along  Sapelo  Island,  while  the  bot- 
tom currents  uniformly  turn  sharply  to  the  left  toward  the  deep  pocket  from  the 
creek  to  the  west  of  Mud  River.  In  Mud  River,  from  the  black  buoy  to  the  sound, 
the  tides  flow  in  on  the  flood  with  low  velocities,  but  on  the  ebb  outward^with  com- 
paratively high  velocities.  The  velocity  of  flow  is  greater  in  Front  River  on  the  ebb 
than  on  the  flood,  and  is  strong  enough  to  prevent  any  deposition  of  material  in  the 
lower  2  miles  of  the  river. 

TIDAL  CURREinB  (VELOCITIES). 

The  maximum  mean  velocity  for  the  vertical  in  Mud  River,  west  of  Old  Teakettle 
Creek,  is  about  2  feet  per  second  on  the  flood,  about  three  hours  after  low  water: 
and  about  the  same  on  eob,  about  two  hours  after  high  water.  At  the  north  end  of 
Old  Teakettle  Creek  the  maximum  mean  velocity  &t  the  vertical  on  the  flood  is 
about  1.6  feet  per  second  at  about  two  hours  after  low  water  in  the  deep  channel  on 
the  east  side  while  the  corresponding  maximum  velocity  on  the  ebb  is  about  1.9 
feet  per  second  at  two  and  one-half  hours  after  high  water,  but  in  the  shoaler  chan- 
nel along  the  west  side  of  the  creek.  In  the  north  end  of  New  Teakettle  Creek  the 
maximum  mean  velocity  for  the  vertical  toward  the  north  is  about  2  feet  per  second 
at  about  half  flood.  The  maximum  mean  velocity  for  the  vertical  toward  the  south 
•  at  this  place  is  a  little  more  than  2  feet  per  second  at  four  hours  after  high  water. 
On  the  center  of  the  crossing  north  of  the  mouth  of  New  Teakettle  Creek  on  the 
shoalest  part  of  the  channel  the  maximum  mean  velocity  for  the  vertical  toward 
Sanelo  is  about  1.3  feet  per  second  at  one  hour  after  high  water,  but  its  direction  is 
at  least  50  degrees  xo  the  right  of  the  line  of  the  crossing.  The  maximum  meAi  ve- 
locity for  the  vertical  of  the  current  toward  Sapelo  at  this  place,  which  follows  any- 
where near  the  direction  of  the  boat  channel,  is  about  0.7  foot  per  second  at  one  hour 
after  low  water.  The  maximum  mean  velocity  for  the  vertical  from  Sapelo  at  the 
center  of  this  crossing  is  less  than  0.2  foot  per  second,  and  at  two  hours  before  high 
water.  Farther  toward  the  southeast  on  tnis  crossing,  i.  e.,  about  300  feet  from  tne 
right  bank  of  Mud  River,  the  velocities  toward  the  north  are  much  greater  than  on 
the  shoal  part  of  the  crossing,  particularly  while  the  ebb  flow  from  the  upper  end  of 
New  Teakettle  Creek  is  toward  the  north. 

At  one  hour  after  high  water  the  current  here  crosses  the  boat  channel  at  an  angle 
of  about  50  degrees,  and  has  a  mean  velocity  for  the  vertical  of  2i  feet  per  second.  An 
hour  later,  when  the  current  from  New  Teakettle  Creek  has  ceased,  the  mean  veloc- 
ity for  the  vertical  in  the  same  direction  at  this  place  is  about  2^  feet  per  second. 
Bat  from  two  hours  after  high  water  the  current  on  this  crossing  dies  down  rap- 
idly, leaving  the  water  here  slack  at  half  ebb.  In  the  channel  in  Mud  River,  near 
the  pUe  beacon,  about  2  miles  northeast  of  New  Teakettle  Creek,  the  maximum 
mean  velocity  for  the  vertical  on  the  ebb  is  about  1.65  f(»et  per  second  at  two  and 
one-half  hours  after  high  water.  The  flood  currents  at  this  point  were  not  meas- 
ured, as  they  were  much  lighter  than  those  of  the  ebb.  In  many  cases  both  bottom 
and  mean  velocities  were  determined,  and  the  mean  of  a  large  number  of  determi- 
nations indicates  that  at  most  places  the  bottom  velocity  can  be  taken  at  85  per 
cent  of  the  mean  velocity  for  the  vertical.  No  attempt  was  made  to  measure  the 
velocity  of  currents  in  Front  River.  It  is  only  necessary  to  state  that  for  the  outer 
two  miles  of  this  river  its  area  is  so  proportioned  to  the  tidal  basin  above  that 
neither  deposition  nor  cutting  is  taking  place. 

GENERAL  NOTES  ON  TIDAL  CURRENTS. 

It  will  be  noticed  that  in  Mud  River,  just  north  of  New  Teakettle  Creek,  the  current 
runs  toward  Sapelo  from  half  an  hour  before  until  nearly  four  hours  after  high 
water,  and  from  one  hour  before  until  three  and  one-fourth  hours  after  low  water, 
or  a  total  of  eight  and  one-half  hours.  The  current  runs  in  the  opposite  direction  for 
only  one  and  three-fourths  hours  from  about  three  and  one-half  hours  to  five  and  one- 
fourth  hours  after  low  water.    For  the  other  one  and  three-fourths  lunar  hours  the 
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water  is  slack.  For  the  eight  and  one-half  honrs  the  mean  velooity  toward  the 
northeast  isaboat  0.6  feet  per  second;  while  for  the  one  and  three-fonrths  hours 
toward  the  south  the  mean  velocity  is  only  about  0.1  foot  per  second.  The  total  dis- 
chare^e  across  this  line  toward  Doboy  is  only  about  4  or  5  per  cent  of  that  toward 
Sapelo.  Through  the  north  end  of  New  TeaKettle  Creek  the  tide  runs  to  the  north 
from  low  water  until  two  hours  after  high  water,  or  about  eight  hours,  against 
three  and  three-fourths  hours  toward  the  south.  Moreover,  the  water  is  deeper  dur- 
ing the  northward  than  during  the  southward  flow,  while  the  maximum  veloc- 
ities are  about  the  same,  No  direct  comparison  of  ebb  and  flood  discharges  was 
made  in  Old  Teakettle  Creek.  It  was  observed,  however,  that  the  flood  from  the 
south  ran  up  on  both  sides  of  the  shoal  at  the  mouth  of  the  creek,  but  mainly  through 
the  deeper  channel  alon^  the  east  side.  On  the  contrary,  the  current  to  the  souui, 
while  it  is  very  strong  m  the  shoaler  channel  to  the  west,  is  weak  in  the  deeper 
one.  WithoiUi  doubt  much  more  water  comes  up  Old  Teakettle  also  than  eoes  back 
again.  The  location  of  the  contours  on  the  river  bottom  at  the  month  of  Old 
l^akettle  Creek  would  indicate  that  an  excess  flow  toward  the  north  could  be  ex- 
pected. At  the  head  waters  between  Front  River  and  Scott  Creek  observations  made 
near  high  water  failed  to  show  any  tendency  toward  an  excess  flow  from  one  river 
to  the  other,  although  high  water  in  Scott  Creek  is  probably  flfteen  miniftes  earlier 
than  in  the  head  of  Front  River.  The  channel  connecting  Scott  Creek  with  Mud 
River  is,  however,  very  slight.  It  is  about  700  or  800  feet  long,  and  is  only  10  or  12 
feet  wide  on  top.  The  sides  of  this  connecting  channel  are  very  steep,  coming  to- 
gether in  a  deep  narrow  drain  at  about  1  foot  aoove  mean  low  water. 

POSITION  OP  A  SHIP  CHANNEL. 

The  possible  lines  of  improvement  in  the  direction  of  a  12-foot  ship  channel  be- 
tween Do  boy  and  Sapelo  are  (1)  by  the  way  of  New  Teakettle  Creek  and  Mitd  River; 
(2)  by  the  way  of  New  Teakettle  Creek  and  Front  River ;  and  (3)  by  the  way  of  Old 
Teakettle  Creek  and  Front  River.  Of  course  it  is  possible  to- develop  other  routes, 
but  no  other  route  is  practicable,  except  at  a  cost  to  far  exceed  that  on  any  one  of 
the  routes  mentioned  above. 

Boute  No,  I. — A  cut  on  any  possible  line  through  Mud  River  would  be  at  least 
24,000  feet  long.  The  depth  of  such  a  cut  would,  in  the  worst  places,  exceed  7  feet, 
and  woutd  average  for  the  whole  24,000  feet  about  5.3  feet  deep.  From  a  considera- 
tion of  the  directions  and  velocities  of  the  current  and  the  materials  forming  the 
bed  of  Mud  River  it  is  entirely  out  of  the  question  to  presume  that  a  cut  to  the  re- 
quired depth  from  the  mouth  of  New  Teakettle  Creek  to  Sapelo  Sound  would  remain 
open  even  while  it  was  being  made.  The  bottom  is  soft,  and  the  cross  currents 
would  be  certain  to  fill  it  to  7  or  8  feet  at  mean  low  water  in  a  very  short  time.  It 
is  also  out  of  the  question,  in  my  opinion,  to  attempt  to  increase  the  currents  through 
Mud  River  in  line  of  such  a  cut  by  spur  jetties,  except  at  an  expense  much  greater 
than  the  present  or  prospective  commerce  of  the  route  will  warrant.  That  part  of 
this  route  in  New  Teakettle  Creek  only  would  keep  open  to  the  proper  depth  after 
being  dredged  without  the  aid  of  works  of  contraction 

Boute  No.  2, — The  route  by  the  way  of  New  Teakettle  Creek  and  Front  River  should, 
in  my  opinion,  cross  Mud  River  from  the  mouth  of  New  Teakettle  Creek  in  a  north- 
westerly direction  about  in  line  with  A  Q  and  a  point  400  feet  southwest  from  Orji. 
At  the  northwest  side  of  Mud  River  the  line  should  curve  to  the  right  for  about  2,400 
feet,  at  which  point  it  would  cut  into  the  nameless  creek  between  Mud  River  and 
Front  River.  From  this  point  the  line  should  extend  into  Front  River  at  about  50 
feet  west  from  ^vx^ono,  magnetic  north-and- south  line,  just  half  a  mile  in  length. 
In  order  to  carry  12  fieet  at  mean  low  water  from  this  point  to  Sapelo  Sound  it  would 
only  be  necessary  to  lower  a  single  shoal  250  feet  long  to  the  depth  of  about  1  foot« 
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The  following  table  shows  the  depths  of  water  helow  and  the  heights  of  the  bank 
above  mean  low  water  on  this  route,  between  the  12-foot  carve  from  Doboy  and  the 
same  curve  &om  Sapelo,  at  points  400  feet  apart : 


Depth  at  or 

Depth  at  or 

Di». 
tunce. 

elevation 
above  mean 
low  water. 

Bemarks. 

Dis- 
tance. 

elevation 
above  mean 
low  water 

Bemarks. 

JVet 

Feet 

Feet 

FuL 

0 

—12.0 

Creole  400  feet  wide. 

8,000 

+  6.9 

Crossing  marsh. 

400 

—10.3 

8,400 

+  6.9 

Do? 

800 

-14.2 

Creek  320  feet  wide. 

8,800 

+  6.9 

Do. 

1,200 

—15.2 

9,200 

+  7.0 

Do. 

1,000 

-12.8 

9,600 

+  7.0 

Do. 

2,000 

—13.8 

Creek  350  feet  wide. 

10,000 

-12.9 

Creek  350  feet  wide. 

2.400 

—10.7 

Creek  325  feet  wide. 

10,400 

—12.0 

Do. 

2,800 

—25.0 

Creek  300  feet  wide. 

10,800 

-12.0 

Creek  325  feet  wide. 

8,200 

—22.1 

11,200 

+  7.0 

Crossing  marsh. 

3,600 

—12.0 

11,600 

+  7.1 

Do. 

4,000 

—  9.7 

Creek  340  feet  wide. 

12,000 

+  7.1 

Do. 

4,400 

-14.8 

12,400 

+  7.1 

Do. 

4,800 

-.21.0 

Creek  320  feet  wide. 

12,800 

-15.8 

River  350  feet  wide. 

5,200 

-12.0 

Creek  500  feet  wide. 

13,200 

-17.0 

River  450  feet  wide. 

5,600 

-7.0 

Creasing  Mud  River. 

13,600 

—16.0 

River  600  feet  wide. 

6,000 

—  0.7 

Do. 

14,000 

—14.8 

River  700  feet  wide. 

6,400 

—  1.4 

Do. 

14,400 

-18.8 

River  650  feet  wide. 

6,800 

-2.4 

Do. 

14,800 

-12.0 

River  600  feet  wide. 

7,200 

—  4.0 

Do. 

16,000* 

-U.2 

River  600  feet  wide. 

7,600 

+  6.9 

Do. 

15,200 

-13.5 

River  550  feet  wide. 

The  necessary  cuts  on  this  route,  in  order  to  give  12  feet  at  mean  low  water,  would 
be  as  follows :  From  0  to  800  feet  a  cut  on  an  average  of  1.7  feet  deep  would  be  re- 
quired. From  800  to  2,300  feet  the  water  is  now  from  12  to  15.5  feet  deep.  I^om 
2,300  to  2,600  feet  a  cut  about  1.5  feet  deep  would  be  necessary  in  order  to  give  the 
required  depth.  From  2,600  to  3,600  feet  the  water  is  now  from  12  to  24  feet  deep. 
The  creek  bottom  from  3,600  to  4,100  feet  would  need  lowering  by  about  2  feet.  For 
the  next  1,100  feet  from  12  to  22  feet  is  found  at  low  water.  From  5,200  to  7,500  feet 
(crossing  Mud  River;  the  water  is  from  0.5  to  12  feet  deep.  A  cut  for  this  2,300 
feet  would  average  about  8.7  feet  deep.  For  the  next  2,300  feet,  or  to  the  edge 
of  the  intervening  creek,  a  cut  through  the  marsh  would  average  about  19  feet 
deep.  In  the  channel  or  the  creek  mentioned,  from  9,800  to  11,000  feet,  there  is 
found  for  800  feet  a  sufficient  depth  of  water*  For  the  next  1,400  feet  a  cut  through 
the  marsh  to  the  bank  of  Front  River  about  19  feet  deep  would  be  necessary. 
This  line  strikes  Front  River  at  about  12,500  feet  and  deep  water  in  that  stream  at  5 
feet  farther.  For  tho  next  2,250  feet  the  water  is  from  12  to  18  feet  deep,  beyond 
which  point  a  shoal  250  feet  long  would  require  deepening  about  1  foot.  The  total 
length  on  this  line  between  the  extreme  12-foot  areas  would  be  about  15,050  feet.  Of 
this  distance  6,650  feet  carry  12  feet  or  more  of  water,  while  the  total  length  of  the 
necessary  cut  wDuld  be  about  8,400  feet.  Of  the  total  length  of  cut  3,700  feet  only 
would  be  through  the  unbroken  marsh,  while  4,700  feet  would  be  in  the  bed  'of  one 
of  the  four  streams  through  wliich  the  route  passes.  For  the  3,700  feet  through  the 
marsh  the  cut  would  average  19  feet  deep. 

Across  Mud  River,  a  distance  of  2,300  feet,  the  cut  would  average  8.7  feet  deep, 
while  for  the  remaining  2,400  feet  the  depth  of  the  cut  would  average  about  2.5  feet. 
A  cut  made  through  the  materials  composing  this  marsh  would  stand  without  cav- 
ing or  sliding,  with  side  slopes  of  1  on  2.  The  cubic  contents,  in  place,  of  such  a 
cut  12  feet  deep  at  mean  low  water  and  100  feet  wide  on  the  bottom,  with  side  slopes 
of  1  on  2,  as  above  stated,  would  be  slightly  less  than  475,000  cubic  yards.  Such  a 
cttt  across  Mud  River  on  the  line  proposed  would  be  at  right  angles  to  the  prevail- 
ing currents  in  that  stream.  In  order  to  prevent  a  cut  at  this  place  from  filling  up, 
it  would  be  necessary  to  build  a  dam  or  training  waU  entirely  across  Mud  River, 
parallel  for  the  most  part  to  the  axis  of  the  cut.  Such  a  training  wall  should  be  on 
a  wide  base  and  should  be  brought  up  to  about  5  feet  above  mean  low  water,  except 
near  the  mouth  of  New  Teakettle  Creek,  where  it  should  be  left  down  to  about  6 
feet  below  mean  low  water  for  a  width  of  about  100  feet.  Such  a  wall  would  not 
only  serve  to  concentrate  the  flow  in  the  direction  of  the  cut  on  this  crossing,  but 
would  prevent  heavy  northeast  storms  from  filling  up  the  cut.  A  gap  100  feet  wide 
by  11  feet  deep  in  the  wall  would  serve  as  a  channel  for  smaller  boats,  and  also  act 
as  a  safety  valve  against  excess  pressure  from  either  direction.  The  opening  being  on 
the  line  of  the  present  deep  pocket  along  the  right  bank  of  Mud  River,  it  would  not  be 
expected  to  do  any  harm  to  the  channel.  In  order  to  properly  direct  the  flow  of 
water  through  the  oat  aoroBS  Mud  River,  it  would  doubtless  be  necessary  also  tooon- 
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stmct,  on  the  opposite  side  of  the  cut,  a  low  training  -w-all  on  a  wide  h.ise  extending 
from  the  north  Bide  of  the  river  about  1,800  feet  toward  the  head  of  New  Teakettle 
Creek.  The  upper  end  of  Mud  River  being  cut  off  from  Sapelo  Sound,  and  the  ex- 
cess flow  being  toward  thenorth,  will  increase  the  flood  a^well  as  the  ebb  velocities 
in  New  Teakettle  Creek  and  ffive  a  much  stronger  ebb  flow  toward  the  north  in  the 
cut  than  toward  the  south.  The  dividings  between  Doboy  and  Sapelo  on  the  line 
of  this  route  would  doubtless  range  from  near  the  month  of  Marsh  Creek  to  the 
nameless  creek  in  the  middle  of  the  deep  cut,  being  at  the  latter  place  a  greater  part 
of  the  flood  and  at  the  junction  of  Mud  River  and  New  Teakettle  Creek  during  a 
greater  part  of  the  ebb. 

In  order  to  increase  tl;e  flow  of  Front  River  as  much  as  possible  between  the  mouth 
of  such  a  cut  and  Sapelo  Sound,  the  bed  of  the  nameless  creek  across  which  the  route 
would  run  should  be  employed  as  a  reservoir  tributary  to  Front  River  only.  This  creek 
could  be  used  as  a  dumping  ground  for  the  cut  for  its  whole  length,  after  which  a  pile 
dam  should  be  placed  across  the  creek  at  some  shoal  point  as  remote  from  the  cut  as 
possible,  completely  separating  the  middle  of  the  cnt  from  Mud  River.  The  banks 
of  neither  New  Teakettle  Creek  nor  the  outer  end  of  Front  River,  being  well  pro- 
tected by  bunch  oysters,  will  be  materially  eroded  by  any  amount  of  water  which 
may  be  thrown  into  these  streams  by  opening  up  the  cut  and  placing  a  dam  across 
Mud  River.  It  would  not  be  necessary,  in  my  opinion,  to  dredge  out  the  cut  so  wide 
nor  so  deep  between  New  Teakettle  Creek  and  Front  River.  A  much  smaller  cut,  as 
one  9  feet  deep  at  low  water  and  50  feet  wide  on  the  bottom  by  100  feet  wide  on  top, 
would,  with  a  dam  across  Mud  River  as  mentioned  above,  enlarge  itself  to  the  re- 
quired width  and  depth  in  a  few  months'  time.  The  cubic  contents  of  this  smaller 
cut,  in  place,  between  New  Teakettle  Creek  and  Front  River,  including  the  neces- 
sary cuts  in  Doth  of  these  streams,  to  12^eet  at  mean  low  water  and  100  feet  wide  on 
the  bottom  will  be  only  about  225/)00  cubic  yards,  or  less  than  half  the  contents  of 
the  proposed  cut  12  feet  deep.  Even  if  the  cut  were  made  at  once  12  feet  deep  at 
mean  low  water  and  100  feet  wide  on  the  bottom,  and  the  dam  across  Mud  River 
raised  only  high  enough  to  keep  the  cut  on  that  crossing  open,  it  could  be  confi- 
dently expected  that  within  a  few  years  the  cut  between  New  Teakettle  Creek  and 
Front  River  would  wash  out  to  at  least  the  present  dimensions  of  the  former  stream : 
that  is,  to  at  least  300  feet  wide  on  the  top  and  150  to  200  feet  wide  on  the  bottom,  ana 
12  to  18  feet  deep.  In  my  ofiinion,  the  materials  eroded  from  the  smaller  cut  would  not 
be  deposited  in  any  place  in  or  adjacent  to  the  channel  in  either  direction.  If  such 
a  cut  once  well  started  will  enlarge  itself  naturally,  and  if  the  eroded  materials  will 
not  interfere  with  the  channel  in  other  parts  of  the  route,  it  follows  that  it  would 
be  unwise  to  expend  a  sum  sufficient  to  cut  at  once  the  ship  channel  to  its  proper 
size.    Nature  will  do  the  work  as  well,  and  at  no  expense. 

Boute  No,  S. — On  the  route  between  Doboy  and  Sapelo,  by  the  way  of  the  Old 
Teakettle  Creek  and  Front  River,  beginning  with  the  12-foot  curve  from  Doboy 
Sound,  a  cut  would  be  recruired  in  the  wide-spread  of  Old  Teakettle  Creek  2,600  feet 
long,  averaging  3.2  feet  deep.  For  the  next  7,700  feet  to  the  head  of  Old  Teakettle 
Creek,  from  12  feet  to  33  feet  of  water  are  found.  From  this  point  to  the  north  side 
of  Mud  River  at  Scott  Creek,  a  distance  of  2,800  feet,  a  cut  would  be  necessary  for 
the  entire  distance,  averaging  3.3  feet  deep.  For  the  next  4,200  feet  to  a  point  in 
Front  River  300  feet  south  of  A  xii,  a  out  about  19.4  feet  deep  should  be  made.  From 
the  cubic  contents  of  this  heavy  cut  the  present  bed  of  Scott  Creek  and  Front  River 
at  the  few  places  touched  would  take  out  but  comparatively  little.  For  the  next 
4,100  feet  the  river  bottom  would  necessarily  require  lowering  from  0  to  12  feet,  an 
average,  no  doubt,  of  6  feet.  Then  follows  a  pocket  1,700  feet  long  and  from  12  to 
20  feet  deep,  after  which  a  shoal  about  700  feet  long,  carrying  about  10  feet  of  water, 
is  found.  Then  comes  400  feet  of  deep  water  and  300  feet  of  shoal,  after  which  a 
stretch  of  4,000  feet,  carrying  12  to  24  feet  of  water,  is  met  with  before  the  final  shoal 
of  route  No.  2,  250  feet  long,  is  reached.  On  this  route  is  a  total  length  of  about 
15,000  feet  of  shoal  with  about  13,800  feet  of  deeper  water.  The  cubic  contents  of  a 
cut  on  this  route  would  be  far  in  excess  of  that  on  route  No.  2.  In  addition  to  the 
excavation  required,  a  high  training  wall  would  be  necessary  across  Mud  River  just 
east  of  the  mouth  of  Old  Teakettle  Creek,  and  a  number  of  long  spur  jetties  would 
be  nseessary  to  properly  concentrate  the  water  in  a  channel  across  the  wide-spread 
of  Old  Teakettle  Creek. 

Compared  with  the  advantages  of  route  No.  2,  the  merits  of  routes  Nos.  1  and  3 
disappear. 

COMMERCE. 

The  commercial  value  of  a  ship  channel  between  Doboy  and  Sapelo  is,  in  the 
main,  measured  by  the  amount  of  a  certain  class  of  exports  and  imports  of  the  port 
of  Darlen,  Ga.  The  following  table,  coUeoted  from  various  souxcesj  shows  approxi- 
mately the  commerce  of  Darion: 
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Exports  and  imports  for  the  port  of  Darien,  Ga,,  for  iheJUoal  year  ending  June  SO,  1S9I. 


Articles. 

Amount. 

Tons. 

Vftlne. 

, barrelfl . . 

24,660 

1,000 

83,234,000 

100,000 

6,500 

250 

160.000 

2,500 

3,000 

$160, 650 

Cotton       

bales.. 

40,000 

Xtuinbor                    -••  ....-...•-••• 

feet.. 

749, 106 

Bice                 

- bushelH .  - 

100,000 

100,000 

Xotal  

171,250 

1, 149, 756 

This  commerce  of  this  year,  as  compared  with  that  for  the  previous  year,  showfi  a 
slight  increase  in  the  quantity  of  lumber,  while  the  total  tonnage  of  naval  stores, 
cotton,  rice,  and  miscellaneous  goods  shows  an  increase  of  about  25  per  cent. 

The  value  of  a  12-foot  channel  for  seagoing  vessels  between  Doboy  and  Sapeloover 
that  of  a  7-foot  channel  is  measured  by  only  a  certain  proportion  of  the  lumber  pass- 
ing the  port  of  Darien,  as  given  in  the  above  table.  The  need  of  such  a  ship  channel 
from  Doboy  to  Sapelo  is  to  give  through  the  latter  sound  a  better  outlet  to  the  sea 
for  heavy  vessels  loaded  with  lumber  than  now  exists  over  the  shoal  bar  at  the  en- 
trance of  Doboy  Sound.  The  mayor  of  Darien  reports  that  of  the  83,234,000  feet  of 
lumber  passing  Doboy  for  the  last  fiscal  year  only  56,811,000  feet  were  carried  to  sea 
over  the  Doboy  Bar.  Of  the  remainder  16,074,000  feet  were  towed  or  drifted  to  the 
south  and  west  to  sea  through  St.  Simon  Bar,  while  10,349,000  feet  were  towed  to  the 
north  in  rafts  and  found  an  outilet  through  Sapelo.  If  deep-draft  ships  loading  at 
Darien  or  Doboy  could  go  to  sea  throiWh  the  proposed  ship  channel  and  Sapelo  Sound 
thev  would  drive  from  the  principal  lumber  port  of  the  South  Atlantic  coast  the 
shallower  coasting  boats  which  now  carry  the  bulk  of  the  lumber  exported.  Deep- 
draft  boats  will  carry  this  lumber  at  a  figure  much  lower  per  thousand  feet  than  now 
prevails  among  the  boats  of  lighter  draft  which  are  able  to  pass  Doboy  Bar  in  safety.  It 
is  not  unreasonable  to  suppose  that  soon  after  the  opening  of  such  a  ship  channel  from 
Doboy  to  Sapelo,  in  connection  with  the  improvement  of  Darien  River  between  Da- 
rien and  Doboy.  which  is  now  going  on,  at  least '60,000,000  to  75,000,000  feet  of  lum- 
ber will  aunuaiiy  find  its  way  to  sea  through  this  route.  A  saving  in  freight  of  only 
50  cents  per  thousand  feet  of  lumber  by  deeper-draft  boats  through  Sapelo  would  no 
doubt  repay  the  cost  of  the  construction  of  such  a  ship  channel  within  three  or  four 
years  after  its  completion. 

I  wish  here  to  express  my  obligations  to  Mr.  J.  L.  Van  Omum,  assistant  engineer, 
who  served  in  this  survey  in  the  capacity  of  transit  man,  for  his  hearty  cooperation 
and  valuable  assistance. 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Brown, 
Auietapt  Engineer. 

Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U,  S.  A. 


N    Z2. 


[Printed  in  Hoiue  Bx.  Doo.  Ko.  41,  Fifty-second  Congress,  first  session.) 

PRELIMINARY  EXAMINATION  OP  INSIDE  ROUTE   BETWEEN  SAVANNAH, 
GEORGIA,  AND  FERNANDINA,  FLORIDA,  WITH  A  VIEW  OF  OBTAINING  A 

steamboat  channel  of  seven  feet  depth  at  mean  low  water. 

United  States  Engineer  Office, 

Savannahj  Oa.j  November  25^  1890. 

General:  In  compliance  with  Department  letter  dated  September 
20, 1890, 1  have  the  honor  to  submit  the  following  report  of  a  prelimi- 
nary examination  of  "the  inside  route  between  Savannah,  Ga.,  and 
Eemandina,  Fla.,  with  a  view  of  obtaining  a  steamboat  channel  of  7 
feet  depth  at  mean  low  water.'' 

The  location  of  this  route  is  shown  by  a  dotted  line  on  Coast  Survey 
charts Nos.  156  and  157,  to  which  I  respectfully  refer  for  details.    Through- 
out the  greater  portion  of  the  route  are  found  ample  widths  and  depths 
for  steamboat  navigation.    Depths  less  than  7  feet  at  mean  low  water 
-are  found  at  the  following  places:  (1)  Eomerly  Marsh j  (2)  Mud  Eiverj 
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^3)  Little  Mud  River ;  (4)  Jekyl  Creek ;  (5)  The  Dividings.  In  Prederica 
Creek,  about  1  mile  above  Frederica  Landing,  the  channel  is  obstructed 
by  03'ster  beds.  Some  slight  shoaling  has  also  taken  place  at  the  mouth 
of  Adams  Creek. 

At  two  of  the  localities,  viz,  Eomerly  Marsh  and  Jekyl  Creek,  work 
has  already  been  done  by  the  United  States.  There  is  now  a  mean  low- 
water  depth  at  the  former  place  of  4.8  feet,  and  at  the  latter  of  5.6  feet. 
For  detailed  descriptions  of  the  condition  of  these  localities,  I  re8i)ect- 
fuUy  refer  to  my  last  annual  report. 

At  Mud  River  there  is  for  nearly  4  miles  a  mean  low-water  depth  of 
only  about  4  feet.  Near  the  southemv  end  of  Little  Mud  River  there  is 
a  shoal  with  a  depth  of  about  6  feet  at  mean  low  water.  At  "  The 
Dividings,'^  near  the  mouth  of  Crooked  River,  there  is  a  depth  of  about 
5.5  feet  at  mean  low  water. 

I  have  not  been  able  to  obtain  any  reliable  information  relative  to  the 
value  of  the  commerce  passing  through  this  route.  Two  steamers  per 
week  ply  on  this  route  between  Fernandina  and  Savannah,  fourteen 
per  week  between  Brunswick  and  river  points,  and  one  daily  between 
Brunswi(^k  and  Fernandina.  Vessels  are  often  towed  over  portions  of 
this  route  to  avoid  rough  weather  at  sea,  and  it  is  also  navigated  by 
many  small  craft  carrying  rice,  naval  stores,  oysters,  and  fish.  The 
value  of  the  commerce  passing  through  this  route  has  been  variously 
estimated  at  from  $200,000  to  $400,000  per  annum. 

Two  important  points  on  this  route  have  already  been  deemed  worthy 
of  improvement  by  the  United  States,  viz,  Romerly  Marsh  and  Jekyl 
Creek,  and  I  am  of  the  opinion  that  for  all  of  the  reasons  stated  the 
obstructions  to  navigation  at  the  other  points  mentioned  should  also 
be  removed. 

Among  other  advantages  to  be  derived  from  the  proposed  improve- 
ment are  that  steamers  now  plying  on  this  route  could  run  on  schedule 
time,  and  vessels  that  now  have  to  go  to  sea  could  be  towed  to  coast- 
wise ports  over  this  route,  thus  avoiding  the  risk  of  encountering  strong 
weather  at  sea. 

The  military  importance  of  this  route  has  already  received  attention, 
and  need  not  be  stated  here. 

The  estimated  cost  of  surveys  upon  which  to  base  plans  and  esti- 
mates of  improvements  is  $1,000. 

Very  re8i)ectfully,  your  obedient  servant, 

O.  M.  Carter,     . 
First  Lieutenant^  Corps  of  Engineers. 

Brig.  Gen.  Tho^ias  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Divisioa 
Engineer,  Southeast  Division.) 

[First  indorsement.] 

IT.  S.  Engineer  Office, 
Baltimore,  Md.,  Novennher  28^  1890. 
Eespectfiilly  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  set  forth  in  the  report  of  the  local 
engineer  of  November  25, 1890,  and  of  my  own  personal  knowledge,  I 
consider  the  inside  route  between  Savannah,  6a.,  and  Fernandina,  Fla., 
worthy  of  improvement,  including  the  present  and  prospective  needs  of 
commerce. 

Wm.  p.  Craighill, 
Colonelf  Corps  ofEngineerMt 
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survey  of  inside  route,  between  savannah,  georgia,  and  fer- 
nandina,  florida,  with  a  view  of  obtaining  a  steamboat  chan- 
nel of  seven  feet  depth  at  mean  low  water. 

United  States  Engineer  Office, 

Savannah,  6a.,  Novemhpr  25, 1891. 

General  :  In  accordance  with  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19, 1890,  and  instructions  fi^m  the 
Chief  of  Engineers,  dated  November  29, 1890, 1  have  the  honor  to  sub- 
mit herewith  my  report  upon  the  survey  of  the  "  inside  route  between 
Savannah,  Ga.,  and  Femandina,  Fla.,  with  a  view  of  obtaining  a  steam- 
boat channel  of  7  feet  depth  at  mean  low  water,"  together  with  a  project 
for  its  improvement  and  an  estimate  of  the  cost  of  the  same.  A  brief 
description  of  the  aim  of  the  proposed  improvement  and  some  facts  re- 
lating to  its  commercial  importance  are  given  in  my  report  upon  the 
preliminary  examination,  dated  November  25, 1800,  to  which  I  respect- 
fully refer. 

The  location  of  this  route  is  shown  by  a  dotted  line,  on  current  Coast 
Survey  Charts  Nos.  156  and  157,  to  which  reference  is  respectfully 
made  for  details  in  connection  with  the  following  description.  The  route 
leaves  the  Savannah  River  by  St.  Augustine  Creek  and  following  Wil- . 
mington  Eiver,  reaches  Romerly  Marsh,  through  which  two  routes 
exist — ^the  old  one  through  Romerly  Marsh  Creek,  very  crooked  and 
narrow,  and  almost  impracticable  at  low  water,  and  the  new  route 
through  Dead  Mans  Hammock  Creek  and  the  dredged  cut  connecting 
the  same  with  Wassaw  Creek,  through  the  latter  and  Odingsell  River 
to  Adams  Creek  where  it  joins  the  iirst  route.  From  Romerly  Marsh  the 
route  traverses  the  following  streams,  or  portions  of  them,  viz,  Adams 
Creeek,  Vernon  River,  Ogeechee  River,  Florida  Passage,  and  Bear  River ; 
then  crosses  St.  Catherines  Sound  and  follows  North  Newport  River  (or 
Walburg  Creek),  Johnsons  Creek,  and  South  Newport  River  into  Sa- 

Silo  Sound.  In  all  parts  of  the  route  just  described,  south  of  Romerly 
arsh,  the  depths  exceed  7  feet  at  mean  low  water,  ranging  generally 
from  10  to  20  feet  and  often  exceeding  the  latter  depth.  On  leaving 
Sapelo  Sound,  the  most  serious  obstruction  of  the  entire  route  is  found 
in  the  long  stretch  of  shallow  water  in  Mud  River.  For  a  distance  of 
over  3.5  miles  the  depth  is  less  than  7  feetj  the  mean  depth  is  5.8  feet, 
and  the  least  depth  4.8  feet,  all  referred  to  mean  low  water.  From  Mud 
River  the  channel  follows  New  Teakettle  Creek,  crosses  Doboy  Sound, 
and  enters  North  River,  thence  through  a  portion  of  Rockdedundy 
River,  reaches  Little  Mud  River,  in  which  there  is  a  shoal  of  small  ex- 
tent carrying  slightly  less  than  7  feet  at  mean  low  water.  Crossing 
Altamaha  Sound  the  channel  continues  through  Buttermilk  Sound  and 
Frederica  Creek  into  St.  Simon  Sound.  About  1  mile  north  of  Fred- 
erica  Landing  the  channel  is  narrow  and  ig  ^partially  obstructed  by 
oyster  beds. 

Entering  Jekyl  Creek  from  St.  Simon  Sound  two  shoals  are  encoun- 
tered, one  just  outside  the  entrance  and  the  other  inside,  at  the  point 
where  the  creek  widens.  The  least  mean  low- water  depths  on  those 
shoals  are  4.8  feet  on  the  former  and  5.3  feet  on  the  latter.  The  route 
crosses  St.  Andrews  Sound  by  a  detour  seaward  around  the  middle 
ground,  and  thence  by  way  of  Cumberland  River  and  Cumberland  Sound 
reaches  Fernandina,  Fla. 

From  Jekyl  Creek  southward  the  depths  are  ample,  exceeding  in 
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most  places  10  feet  at  m^an  low  water,  and  navigation  is  easy,  except 
at  one  point,  known  as  "TheDividings,''at  the  month  of  Crooked  JEW ver* 
At  that  point  a  sharp  turn  of  more  than  100  degrees  is  made  by  the 
channel  in  passing  Horseshoe  Shoal.  The  least  channel  depth  is, how- 
ever, fally  7  feet  at  mean  low  water,  and  greater  depths  are  found  on 
either  side  of  the  shoaL  Were  the  channel  properly  marked  by  ranges 
and  buoys  no  difficulty  in  navigating  it  should  be  experienced. 

The  distance  from  Savannah  to  Fernandina  by  the  inside  route  just 
described  is  about  160  miles. 

Touching  at  Darien  en  route  increases  the  distance  by  about  20  miles, 
and  at  Brunswick  by  about  12  miles. 

The  survey  of  the  inside  route  was  made  under  my  direction  in 
April  and  May,  1891,  by  Mr.  George  W.  Brown,  assistant  engineer. 

Detailed  surveys  were  made  at  the  following  points:  Bomerly  Marsh, 
Mud  liiver,  Little  Mud  Eiver,  Jekyl  Creek,  and  "The  Dividings.'' 

The  methods  employed  in  the  survey  are  similar  to  those  described 
in  my  report  upon  the  survey  of  the  inside  route  between  Doboy  Sound 
and  Sapelo  Sound,  dated  October  5, 1891,  to  which  I  respectfully  refer. 

BOMERLY  MARSH. 

Warsaw  Creek  route. — ^With  a  view  to  determining  the  best  route  foi> 
an  improved  channel  through  Eomerly  Marsh,  two  fines  were  surveyed, 
viz,  the  present  channel  through  the  dredged  cut  and  Wassaw  Creek 
an<La  route  from  Romerly  Marsh  Creek  through  Habersham  Creek,  the 
head  of  which  is  separated  by  a  naiTow  strip  of  marsh  land  from 
Odingsell  Eiver. 

The  first-named  route  was  opened  under  the  direction  of  Congress 
between  the  years  1883  and  188(5  by  the  dredging  of  a  cut  through  the 
marsh  between  Dead  Mans  Hammock  Creek  and  Wassaw  Creek,  and 
by  deepening  the  latter  at  Shoals  No.  1,  No.  2,  and  No.  3.  For  details 
in  reference  to  its  construction,  I  respectfully  refer  to  the  annual  reports 
of  the  Chief  of  Engineers,  U.  8.  Army.  The  total  length  of  continuous 
cut  is  4,117  feet,  3,547  feet  of  which  are  through  solid  marsh  and  570 
feet  at  the  head  of  Wassaw  Creek.  The  cut  is  from  90  to  110  feet  wide 
at  the  low-water  and  about  140  feet  wide  at  the  high- water  line.  The 
surface  of  the  marsh  is  at  about  the  level  of  mean  high  water,  except 
at  the  southern  end  of  the  cut,  where  it  joins  Wassaw  Creek  in  a  low 
marsh,  scarcely  half  of  which  rises  above  the  level  of  mid-tide.  The 
depth  of  water  in  the  cut  exceeds  7  feet  at  only  one  point,  1,100  feet 
from  the  northern  end,  where  it  is  7.1  feet.  The  mean  depth  through- 
out the  cut  is  5.8  feet,  and  the  least  depth  is  5.2  feet,  at  points  about 
800  feet  from  the  northern  end  and  600  feet  from  the  southern  end. 
For  a  length  of  about  200  feet  on  Shoal  No.  3,  and  800  feet  on  Shoal 
No.  2  the  depth  is  less  than  7  feet,  the  minimum  mean  low- water  depths 
being  6.7  feet  on  the  former  and  6.3  feet  on  the  latter. 

The  material  at  the  bottom  of  the  cut  is  mud,  clay,  and  fine  sand, 
mud  and  sand  predominating.  The  banks  are  of  mud  and  a  little  sand, 
except  at  Dead  Mans  Hammock,  where  they  araof  clear,  fine  sand.  At 
Shoal  No.  3  the  bottom  is  of  sand  and  clay  or  hard  mud.  At  Shoal 
No.  2  it  is  softer,  containing  more  mud. 

The  mean  range  of  tide  in  the  cut,  as  approximately  determined  by 
only  a  few  observations,  is  about  6.8  feet.  The  tidal  currents  are  veiy 
irregular,  owing  to  the  fact  that  the  tides  from  Wassaw  Sound  andOs- 
sabaw  Sound  meet  near  the  southern  end  of  the  cut.    Current  observa- 
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tions  were  made  on  May  8,  during  a  spring  tide  with  a  range  of  9.1 
feet,  the  mean  tidal  range  being  6.8  feet.  The  results  obtained  do  not 
therefore  correspond  to  mean  tidal  conditions.  At  Jow  water,  on  the 
date  considered,  an  area  of  slack  water  prevailed  throughout  the  south- 
em  half  of  the  cut  and  the  upper  two-thirds  of  a  mile  in  Wassaw 
Greek,  from  which  area  ebb  currents  still  ran  slowly  toward  the'  north 
and  south.  An  hour  later  the  currents  had  been  reversed,  and  slow 
flood  currents  were  running  both  in  the  cut  and  the  creek  toward  a  slack- 
water  area  at  the  i)oint.where  the  cut  and  the  creek  meet.  For  a  time 
the  current  from  the  north  then  overi)owers  that  from  the  south  and 
drives  the  area  of  slack  water  down  the  creek  about  3,000  feet,  where 
it  remains  until  about  half  tide,  when  the  low  marshes  and  mud  flats 
at  the  head  of  Wassaw  Creek  become  flooded  and  the  currents  flow 
with  increased  velocities  from  both  directions  to  cover  the  greatly  in- 
creased area,  and  meet  at  the  mouth  of  the  large  branch  of  Wassaw 
Creek  about  600  feet  from  the  cut. 

Those  conditions  prevail  until  nearly  high  water,  when  the  current 
from  Wassaw  Creek  predominates  for  a  time  and  drives  the  slack-water 
area  back  into  the  cut  about  1,000  feet.  Half  an  hour  after  high  water 
the  currents  change  and  until  half  ebb  divide  at  the  mouth  of  the  large 
branch  of  Wassaw  Creek  and  flow  in  both  directions  toward  the  sea. 
After  this  Wassaw  Creek  alone  drains  its  large  branch,  as  well  as  the 
southern  end  of  the  cut,  and  the  slack-water  area  moves  gradually 
northward  until  it  reaches  the  middle  of  the  cut.  At  one  hour  before 
low  water,  however,  the  currents  again  divide  at  the  mouth  of  the  large 
branch,  and  finally  disappear  at  slack  low  water.  In  the  cut  the  max- 
imum flood  velocity  was  found  to  be  about  2.6  feet  per  second  at  three 
hours  after  low  water,  with  a  bottom  velocity  of  about  2  feet,  and  the 
maximum  ebb  velocity  to  be  about  1.2  feet  per  second  at  two  hours  after 
high  water,  with  a  bottom  velocity  of  about  1  foot.  In  Wassaw  Creek 
below  the  large  branch  the  maximum  flood  velocity  was  only  0.9  of  a 
foot  per  second  at  one  hour  before  high  water,  with  a  bottom  velocity 
of  0.7  of  a  foot,  and  the  maximum  ebb  velocity  was  1.85  feet  per  second 
at  two  and  one-half  hours  after  high  water,  with  a  bottom  velocity  of 
1.7  feet.  The  condition  of  slack  water  which  prevails  at  the  head  of 
Wassaw  Creek  and  the  southern  end  of  the  cut  for  at  least  one-half  of 
the  time  is  a  fruitful,  source  of  shoaling,  and  the  pocket  which  existed 
at  the  head  of  the  creek  with  a  low-water  depth  of  12  feet  when  the  cut 
was  opened,  has  shoaled  so  that  the  present  depths  are  only  from  5  to 
6  feet  Shoaling  has  also  taken  place  throughout  th^  entire  cut,  owing 
partly  to  the  degradation  of  the  banks  and  partially  to  the  material 
brought  in  bythe  strong  flood  currents  which  the  weaker  ebb  is  unable 
to  remove.  The  mean  depth  in  the  cut  at  its  completion  was  7.2  feet, 
and  the  least  depth  6.1  feet.  At  present  the  me.an  depth  is  but  5.8 
feet  and  the  least  depth  5.2  feet,  showing  a  fill  in  the  cut  alone  of  over 
20,000  cubic  yards  of  material.  The  cut  has  widened  at  the  high- water 
line  by  from  5  to  25  feet  in  the  northern  half^  and  from  20  to  40  feet  in  the 
southern  half.  The  shoaling  was  very  rapid  during  the  first  two  years 
after  the  completion  of  the  cut.  Since  then  it  has  been  slower,  but 
continuous  at  the  rate  of  about  0.2  of  a  foot  per  year. 

The  permanent  improvement  of  this  channel  can  be  accomplished 
only  by  continuous  dredging,  since  there  is  no  feasi  ble  method  of  chang- 
ingthe  tidal  conditions  so  as  to  promote  natural  scour. 

The  quantities  of  material  necessary  to  be  removed  by  dredging  to 
give  a  depth  of  7  feet  at  mean  low  water  in  a  channel  50  feet  wide  at 
EKa  92 83 
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the  bottom,  with  side  slopes  not  greater  than  1  on  2,  are  as  follows,  viz: 

Cubie  yards* 

In  the  cut  proper 35,000 

AtShoalNo.3 4,000 

AtShoalNo.2 5,000 

Bhoal  between  No8. 2  and  8 3,000 

Total 47,000 

Estimating  the  cost  of  dredging  at  25  cents  per  cubic  yard  in  place, 
and  allowing  15  per  cent  for  engineering  and  contingencies,  the  total 
cost  of  the  improvement  would  be,  in  round  numbers,  $13,500. 

There  is,  however,  no  reason  to  beUeve  that  the  new  channel  would 
be  any  more  permanent  in  character  than  it  has  proved  to  be  in  the 
past.  The  to^  amount  of  material  to  be  dredged,  as  given  above,  rep- 
resents approximately  the  amount  of  filling  that  has  ts&en  place  during 
the  past  five  years.  Should  the  shoaling  continue  at  the  same  rate, 
there  would  be  required  an  annual  expenditure  of  from  $2,000  to  $3,000 
to  maintain  the  improved  channel. 

ESTIMATES. 

Dredging  47,000  cubic  yards  in  place,  at  25  cente $11, 750. 00 

Engineering  and  contingencies,  15  per  cent 1, 762. 50 

Total 13,512.50 

Estimated  annual  expenditure  for  maintenance,  $2,500,  interest  at  5  per 
cent  on 50,000.0Q 

Aggregate 63,512.50 

Habersham  Greek  route, — ^The  second  route  surveyed  through  Bom- 
erly  Marsh  is  by  way  of  Habersham  Creek,  and  a  proposed  dredged 
cut  through  the  narrow  strip  of  marsh  between  the  head  of  the  creek 
and  Odingsell  Eiver.  Habersham  Creek  branches  from  Eomerly  Marsh 
Creek  about  1.5  miles  west  of  the  mouth  of  Dead  Mans  Hammock  Creek 
and  extends  nearly  due  south,  almost  cutting  across  the  narrowest  por- 
tion of  the  marshes  lying  between  Romerly  Marsh  Creek  and  Oding- 
sell Eiver.  This  route  will  torm  the  shortest  available  one  between  the 
mouth  of  Eomerly  Marsh  Creek  and  the  head  of  Adams  Creek,  with 
greater  probabilities  ol  self-maintenance  than  any  other.  The  distance 
between  the  above-mentioned  points  via  the  present  cut  and  Wassaw 
Creek  is  8.3  miles;  through  the  ^*01d  Marsh  "route  it  is  4.3  miles; 
while  by  the  Habersham  Creek  route  it  would  be  only  3.3  miles. 

The  main  stem  of  the  creek  is  4,400  feet  long,  it  is  nearly  straight, 
and  varies  in  width  from  75  to  150  feet  at  the  low- water  and  from  125 
to  200  f4)et  at  the  high- water  line.  The  mean  low- water  channel  depths 
vary  between  3.8  feet  and  7.9  feet,  the  average  depth  being  6  feet.  The 
bottom  and  banks  are  comi)08ed  principally  of  soft  or  stiff  mud. 

The  creek  has  two  branches,  the  larger  of  which  continues  toward 
the  south,  with  an  average  width  of  80  feet  and  a  low- water  depth  of 
from  1  foot  to  4  feet,  and  heads  at  a  x>oint  distant  only  1,000  feet  from 
Odingsell  Eiver.  The  mean  range  of  tide  in  Habersham  Creek  has 
never  been  accurately  determined.  The  observations  made  give  it  be- 
tween 6.8  and  7  feet. 

Flood  currents  prevail  until  a  short  time  after  high  water  and  ebb 
currents  until  a  short  time  after  low  water.  Velocities  were  observed 
only  during  flood  tide,  and  were  found  to  reach  a  maximum  of  about 
1.2  feet  per  second,  with  a  bottom  velocity  of  about  1  foot.  It  is  proba- 
ble  that  the  ebb  velocities  do  not  differ  much  from  the  flood. 
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^The  improvement  of  this  route  would  require  the  deepening  of  the 
main  stem  of  the  creek  by  the  removal  of  about  12,000  cubic  yards  of  ma- 
terial by  dredging,  and  tiie  opening  of  a  dredged  cut  following  approxi- 
mately th6  course  of  the  larger  branch  and  cutting  through  the  marsh 
on  the  shortest  line  to  Odingsell  Eiver  by  the  removal  of  about  120,000 
cubic  yards  of  material,  maMng  a  total  of  132,000  cubic  yards. 

If  a  less  tortuous  route  be  selected,  the  total  amount  of  material  to  be 
removed  by  dredging  would  be  increased  to  about  150,000  cubic  yards. 
The  changes  in  the  tidal  conditions  that  would  follow  the  opening  of 
the  proposed  cut  are  difficult  to  predict,  owing  to  the  meager  informa- 
tion available  in  regard  to  the  relative  elevations  and  slopes  of  the  water 
surface  at  different  stages  of  the  tide.  One  determination  of  elevations 
made  April  7, 1891,  shortly  after  half  flood,  gave  the  elevation  x)f  the 
water  surface  in  Odingsell  Eiver  as  6.4  feet  above  mean  low  water,  and 
that  at  the  head  of  the  large  branch  of  Habersham  Creek  as  6.1  feet 
above  the  same  plane.  At  the  head  of  the  main  stem  of  the  creek  it 
was  6.3  feet.  An  elevation  corresponding  to  that  in  Odingsell  Eiver 
would  therefore  probably  be  found  near  the  middle  of  the  main  stem  of 
the  creek.  Those  conditions,  if  maintained  after  the  opening  of  the 
cut,  would  cause  the  tides  to  meet  near  the  middle  of  the  main  stem  of 
the  creek.  A  single  determination  at  only  one  stage  of  tide  cannot, 
however,  be  supposed  to  render  true  mean  results  which  may  be  quite 
different  Irom  those  given. 

There  is  at  the  he^  of  Eomerly  Marsh  Creek  an  area  of -low  marshes 
and  mud  flats  forming  a  large  tidal  reservoir.  It  is  possible  that  were 
the  cut  opened,  it  and  Habersham  Creek  would  be  called  upon  for  serv- 
ice in  filling  and  emptying  this  basin  in  conjunction  with  Eomerly  Marsh 
Creek,  thus  determining  the  meeting  of  the  tides  at  the  junction  of 
those  two  creeks — a  condition  favorable  for  the  maintenance  of  ample 
depths  in  the  creek  and  cut.  These  advantages  of  tidal  flow  would  be 
augmented  by  the  closing  of  the  Old  Marsh  route  at  a  point  near  Adams 
Creek,  so  that  the  flow  to  and  from  the  tidal  basin  before  mentioned 
might  be  forced  through  the  new  channel.  This  would  require  the  con- 
struction of  a  closing  dam  about  200  feet  long,  rising  to  a  height  of  3 
feet  above  mean  high  water  in  an  average  mean  low-water  dei^th  of 
about  5  feet. 

Such  a  dam  of  log  or  brush  mattresses  loaded  with  stone  or  shells  up 
to  mean  low  water  and  of  stone  and  shells  alone  above  that  level^would 
cost  about  $8,000. 

ESTIMATES. 

Dredging,  150,000  cubic  yards,  in  place,  at  25  cents $37, 500 

Mattresses,  4,000  square  yards,  at  75  cents 3, 000 

Stone,  1,200  cubic  yards,  at  $3.50 4,200 

Shells,  1,000  cubic  yards,  at$l ,.      1,000 

Total 45,700 

Engineering  and  contingencies,  15  per  cent 6, 855 

Estimated  annual  expenditure  for  maintenance  $500,  interest  at  5  per  cent 

on 10,000 

Aggregate 62,555 

The  construction  of  the  closing  dam  may  not  be  necessary,  in  which 
case  the  total  cost,  including  engineering  and  contingencies,  would  be 
reduced  to  $53,555.  The  route  described  would  be  shorter  than  the 
present  route  through.  Wassaw  Creek  by  about  5  miles,  and  would 
possess  the  additional  advantage  of  not  requiring  frequent  expendi- 
tures for  maintenance.  r.       .    *    ....*, .^ 
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Had  not  the  opening  of  the  Wassaw  Creek  route  been  made  manda- 
tory by  Congress  that  route  would  not  have  been  selected  by  the  engi- 
neer. In  view  of  all  of  the  foregoing,  it  is  therefore  recommended  that 
the  present  route  be  abandoned,  and  the  route  through  Habersham 
Creek  be  selected  for  improvement. 

MUD  BIVEB. 

The  present  channel  between  Doboy  and  Sapelo  sounds  passes 
through  Mud  Eiver  and  Kew  Teakettle  Creek.  In  the  latter  ample 
depths  are  found,  ranging  from  10  to  20  feet,  but  in  Mud  Biver  exten- 
sive shoals  are  encountered,  with  minimum  depths  at  various  points  in 
the  best  channel  of  Irom  4.7  to  5.3  feet  at  mean  low  water.  The  dis- 
tance through  Mud  Eiver  from  the  head  of  New  Teakettle  Creek  to 
Sapelo  Sound  is  about  4  miles.  The  widths  are  excessive,  being  about 
5,800  feet  at  the  mouth,  widening  to  6,400  feet  2  miles  above,  and  then 
gradually  narrowing  to  about  1,700  feet  just  below  the  entrance  to  Kew 
Teakettle  Creek,  The  present  channel,  after  leaving  New  Teakettle 
Creek,  crosses  the  river  over  a  shoal  1,500  long,  with  a  minimum  depth 
of  4.8  feet,  and  enters  a  deep  pocket  3,000  feet  long  close  to  the  western 
shore.  Then  follows  a  distance  of  11,000  feet  in  which  the  depth  is 
less  than  7  feet,  the  minimum  depth  being  5.3  feet. 

At  the  mouth  of  the  river  there  is  another  shoal  4,500  feet  long  with 
a  minimum  depth  of  5.2  feet.  East  of  the  channel  are  wide  mud  flats 
with  depths  of  but  1  or  2  feet  and  with  large  areas  showing  above  mean 
low  water.  Near  the  mouth  there  is  a  deep  pocket  along  the  eastern 
shore,  but  it  shoals  into  the  mud  flats  just  described  and  is  rapidly  fill- 
ing up,  former  depths  of  16  feet  being  reduced  to  present  ones  of  only 
8  or  9  feet. 

The  material  comi)osing  the  river  bottom  is  very  soft  mud,  rendered 
sticky  in  places  by  the  admixture  of  clay.  The  mean  range  of  tide  in 
Mud  Eiver,  as  approximately  determined  by  the  limited  number  of  ob- 
servations available,^is  7.5  feet.  The  tidal  currents  are  of  moderate 
velocity,  and  near  the  upper  mouth  of  New  Teakettle  Creek  are  very 
irregular.    Their  characteristics  are  exhibited  in  the  following  table: 


Tidal 
hoara. 

stage. 

Month  New  Teaket- 
tle Creek. 

New  TeaketUe 
Creek. 

Mud  River 

above  Now  Toiw 

kettle  Creek. 

Mud  River  below 
New  TeaketUe  Creek. 

XII  ... 

L.W.... 

Slack  water 

Slow  ebb 

Moderate  flood.. 

Strong  flood  .... 

....do 

Slack  above; 
slow  ebb  below. 
Slow  flood 

Strong  flood 

...do 

Slow  ebb. 

I 

Moderate  flood  branch- 
ins;  K.  and  S.  In  Mud 
Riyer. 

Stronff  flood  branch- 
ing N.  and  &  in  Mud 
River. 
....do 

alow  flood  below. 

Moderate  ebb  aboye; 

low. 
Slack  above*  modor* 

n 

in ... . 

Halfflood. 

IV 

Moderate  flood  turn- 
ing a  in  Mud  River. 
do 

Moderate  flood 

ate  flood  below. 
Mod^rat^^  flood. 

V 

..do 

Moderate  flood.. 
Slow  ebb 

Moderate  ebb... 

Strong  ebb 

.    do    

Do 

VI 

VII.... 

H. W  . . . . 

Slow  flood  turning  N. 

in  Mud  River. 
....do 

Slow  flood 

Slow  flood  obove; 

slow  ebb  below. 

Moderate  ebb... 

Strong  ebb 

Slow  ebb  above;  alow 

flood  below. 
Strong  ebb. 

Do 

VIII  .. 

Slack  water 

IX 

Half  ebb 

Strong  ebb  from  S — 
...do  

Sinnir  ftbnvA*    mMytf^ 

X 

....do 

do 

ate  ebb  below. 
Do 

XI 

Moderate  ebb  from  N. 

andS. 
Slack  water 

do 

Slack  water 

Slack  above; 
slow  ebb  below. 

Jigitiz 

Do. 

■TTT 

L.W.... 

Slow  ebb 

Slow  ebb 
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It  wiH  be  seen  from  the  table  that  in  MudEiver  below  New  Teakettle 
Creek  there  is  found  a  slow  ebb  current  at  low  water.  For  three  hours 
there  follows  an  area  of  slack  water,  gradually  moving  up  stream,  with 
ebb  currents  above  and  flood  currents  below  it.  For  the  succeeding  two 
hours  moderate  flood  currents  prevail  throughout,  and  at  high  water 
there  is  again  an  area  of  slack  water,  witii  slow  ebb  currents  above  and 
slow  flood  currents  below.  For  two  hours  after  high  water  strong  ebb 
currents  pi*evail.  For  the  three  succeeding  hours  there  is  an  area  of 
slack  water  in  the  upper  portion,  from  which  moderate  ebb  currents  are 
flowing  toward  the  Sound.  At  low  water  the  cycle  of  changes  begins 
anew.  There  are  therefore  seven  hours  out  of  twelve  during  which  an 
area  of  slack  water  exists  in  some  portion  of  Mud  Eiver,  with  slow  or 
moderate  currents  in  other  portions,  and  only  two  hours  during  which 
strong  currents  exist,  viz,  the  ebb  currents  for  two  hours  after  high 
water.  At  the  mouth  of  New  Teakettle  Creek  slack  water  occurs  at 
low  water.  For  three  hours  following  the  strong  flood  currents  flow  to 
the  north  and  south  on  entering  Mud  Eiver.  For  the  next  two  hours 
they  turn  to  the  south  only,  and  at  high  water  and  for  two  hours  there- 
after they  turn  to  the  north  slowly  and  die  out  in  high  water  slack. 
During  the  third  and  fourth  hours  after  high  water  strong  ebb  currents 
enter  the  creek  from  the  south;  from  that  time  until  low  water  slack 
moderate  currents  from  both  north  and  south  meet  in  the  mouth  of  the 
creek. 

During  high  water  slack  in  the  creek  strong  ebb  currents  are  flowing 
across  its  mouth  in  Mud  Eiver.  In  the  north  end  of  New  Teakettle 
Creek  the  maximum  flood  velocity  is  about  2  feet  per  second,  with  a  bot- 
tom velocity  of  1.7  feet  at  half  flood.  The  maximum  ebb  velocity  is 
about  2  feet  per  second  at  four  hours  after  high  water.  At  the  shoalest 
part  of  the  Mud  Eiver  crossing  the  maximum  ebb  velocity  is  about  1.3 
feet  per  second  at  one  hour  after  high  water,  but  the  trend  of  the  current 
is  about  50  degrees  away  from  the  axis  of  the  channel.  The  maximum 
ebb  velocity  when  the  water  flows  in  the  direction  of  the  channel  is  only 
about  0.7  of  a  foot  per  second.  The  maximum  flood  velocity  in  the  di- 
rection of  the  channel  is  only  about  0.2  of  a  foot  per  second.  Close  to 
the.mouth  of  New  Teakettle  Creek  the  ebb  current  in  Mud  Eiver  reaehes 
a  velocity  of  about  2.5  feet  per  second,  but  its  direction  makes  an  angle 
of  nearly  50  degrees  with  the  axis  of  the  channel.  In  the  channel  of 
Mud  Eiver,  half  way  between  the  mouth  of  New  Teakettle  Creek  and 
Sapelo  Sound,  the  maximum  ebb  velocity  is  about  1.6  feet  per  second. 
The  flood  currents  were  not  measured  at  that  x)oint  biit  appeared  to  be 
much  weaker  than  the  ebb.  The  channel  through  Mud  Eiver  may  be 
improved:  (1)  By  dredging  alone;  (2)  by  dredging  aided  by  works  of 
contraction. 

A  dredged  channel  through  the  soft  material  composing  the  bottom 
of  Mud  Eiver  would  soon  be  partially  filled  by  material  washed  in  by 
tttorms  and  cross  currents.  It  would  therefore  be  necessary  to  resort  to 
dredging  at  frequent  intervals  in  order  to  maintain  the  necessary  depths. 
There  are  three  shoals  requiring  deepening,  which  may  be  designated 
as  the  upper  shoal,  at  the  crossing  from  New  Teakettle  Creek;  the  mid- 
dle shoal,  near  the  mouth  of  the  small  stream  entering  Mud  Eiver  from 
the  west,  and  the  lower  shoal  near  the  river^s  mouth.  The  upi)er  shoal 
is  about  1,600  feet  long,  with  a  minimum  mean  low- water  depth  of  4.8 
feet  and  an  average  depth  of  5.6  feet.  The  dredging  of  that  shoal  to  a 
depth  of  7  feet  at  mean  low  water  and  a  bottom  width  of  60  feet  will 
require  the  removal  of  about  8,000  cubic  yards  of  material.  The  length 
of  cutting  at  the  middle  shoal  may  be  shortened  one-half  by  cutting 
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across  from  the  present  channel  to  the  deep  water  at  the  montii  of  the 
small  creek  entering  from  the  west.  The  length  of  cnt  on  that  line 
will  he  abont  5,200  feet.  The  least  depth  of  water  is  3.4  feet  and  the 
average  depth  5.3  feet.  The  deepening  of  that  shoal  will  require  the 
removal  of  about  30,000  cubic  yards  of  materiaL  To  deepen  it  to  7  feet 
at  mean  low  water  on  the  line  of  the  present  channel  will  require  the 
removal  of  abont  35,000  cubic  yards  of  material.  The  lower  shoal  is 
about  4,500  feet  long,  with  a  minimum  depth  of  5.2  feet  and  an  average 
depth  of  6  feet.  The  deepening  of  that  shoal  will  require  the  remoTOl 
of  about  17,000  cubic  yards  of  material,  making  a  total  of  55,000  cubic 
yards.  It  is  impossible  to  predict  the  rate  at  which  such  a  dredged 
channel  will  be  filled  by  transported  material,  but  experience  gained  in 
dredging  at  other  places  in  similar  material  shows  that  the  deteriora- 
tion of  the  channel  will  doubtless  be  very  rapid  during  the  first  two 
years.  In  that  time  it  is  probable  that  one-half  of  the  original  increase 
in  depth  will  be  lost.  After  that  the  shoaling  will  be  less  rapid.  There 
will  probably  be  little  error  in  assuming  that  in  one  year  after  the  dredged 
channel  is  completed  an  amount  of  material  equsJ  to  one-third  of  that 
originally  removed  will  have  found  its  way  into  the  cuts,  to  be  again 
removed.  The  quantities  of  material  requiring  removal  in  succeeding 
years  will  doubtless  decrease  little  by  little,  but  it  can  not  be  assumed 
that  a  dredged  channel  in  Mud  Eiver  will  ever  be  self-maintaining. 

BSTIHATB. 

Dredging,  55,000  cubic  yards,  in  place,  at  25  cents $13, 750.00 

Engineering  and  contingencies,  15  per  cent 2,062.50 

Total 15,812.60 

Annual  expenditnre  for  maintenance  $4,000,  eqnal  to  5  per  cent  interest 
on 80,000.00 

Aggregate 95,812.50 

Should  contracting  works  be  constructed  to  maintain  the  dredged 
channel,  the  currtiuts  that  will  be  mainly  effective  in  maintaining  the 
increased  depths  in  the  upx>er  portions  of  the  river  are  the  strong  ebb 
currents  that  prevail  for  two  or  three  hours  after  high  water.  The  con- 
traction of  the  waterway  necessary  for  the  prox)er  control  of  the  cur- 
rents and  the  maintenance  of  the  channel  involves  the  construction  of 
about  9,500  linear  feet  of  spur  dams.  They  should  have  a  wide  founda- 
tion, to  insure  stability  on  the  yielding  bottom,  and  should  be  brought 
up  to  the  level  of  half  tide,  or  3.7  feet  above  mean  low  water.  Log  or 
brush  mattresses  loaded  with  riprap  stone  should  be  used  below  low 
water,  and  stone  alone  above  that  level.  Some  oyster  shells  might  be 
used  to  advantage  in  loading  the  mattresses^  as  they  would  probably 
promote  a  rapid  shell  growth.  The  cost  of  the  improvement  is  estimated, 
in  round  numbers,  at  $197,000. 

ESTIMATES. 

Dreflging,  55,000  cnbic  yards,  in  place,  at  25  cents $13,750.00 

Mattresses,  64,000  square  yards,  at  75  cents 48, 000. 00 

Stone,  28,500  cubic  yards,  at  $3.50 99,750.00 

Shells,  10,000  cubic  yards,  at  $1 10,000.00 

Total 171,500.00 

Engineering  and  contingencies,  15  per  cent 25, 725. 00 

Aggregate 197,225.00 
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The  survey  was  extended  to  include  Front  River,  the  upp^r  part  ot 
Mud  River  to  Scotts  Creek,  and  a  portion  of  Old  Teakettle  Greek,  in 
order  to  develop  two  other  i)0S8ible  routes,  one  by  way  of  Front  River, 
Scotts  Creek,  and  Old  Teakettle  Creek,  and  the  other  by  way  of  Front 
River,  thence  across  the  marsh  through  a  dredged  cut  3,400  feet  long 
to  Mud  River,  opposite  the  mouth  of  New  Teakettle  Creek. 

For  the  improvement  of  the  former  route  dredging  only  would  be 
required.  The  cut  connecting  deep  water  in  Front  River  witii  deep 
water  at  the  mouth  of  Old  Teakettle  Creek  should  follow  approximately 
the  windings  of  the  upper  half  mile  of  the  river  and  of  Scotts  Creek, 
both  of  which  would  need  deepening  and  widening.  There  are  also 
two  small  shoals  ne^r  the  head  ot  Frent  River  and  one  near  the  mouth 
of  Old  Teakettle  Creek  that  would  require  deepening.  The  total  amount 
of  material  to  be  removed  by  dredging  would  be  about  150,000  cubic 
yards  in  place.  It  is  quite  probable  that  considerable  expenditures 
would  be  required  for  maintenance,  x)ossibly  from  $3,000  to  $5,000  per 
year, 

ESTIMATE. 

Dredging,  150,000  cubic  yards,  in  place,  at  25  cents $37, 500 

Engineering  and  contingencies,  15  per  cent 5,625 

Total 43,125 

Annual  expenditure  and  maintenance  $4,000,  5  per  cent  interest  on 80, 000 

Aggregate 123,125 

The  improvement  of  the  second  route  through  Front  Eiver  would 
require  the  ox>ening  of  a  cut  through  3,400  feet  of  marsh  to  a  depth  of 
14  feet.  A  cut  would  also  be  necessary  through  the  shoal  in  Mud  Biver 
between  the  mouth  of  the  marsh  cut  and  the  mouth  of  New  Teakettle 
Greek.  .  A  high  dam  on  the  eastern  side  of  this  channel,  closing  Mud 
Eiver,  and  a  low  sill  dam  on  the  western  side  would  be  necessary  to 
direct  the  currents  in  the  direction  of  the  channel  and  to  keep  out  the 
mud  which  would  otherwise  fill  the  cut  under  the  action  of  the  cross 
currents.  The  improvement,  once  completed,  would  probably  be  self- 
maintaining. 

ESTIMATES. 

Dredging,  200,000  cubic  yards,  in  place,  at  25  cents $50, 000. 00 

Mattresses,  42,500  square  yards,  at  75  cents 31,875.00 

Stone,  19,000  cubic  yards,  at  $3.50 66,500.00 

SheUs,  7,000  cubic  yards,  at  $1 7,000.00 

Total 155,375.00 

Engineering  and  contingencies,  15  per  cent 23, 306. 25 

Aggregate 178,681.25 

The  most  desirable  iroute  of  all  those  mentioned  is  theone  just  described, 
since  its  improvement  would  doubtless  be  permanent,  but  the  inune- 
diate  outlay  required  for  giving  a  channel  7  feet  deep  at  mean  low  water 
through  Mud  River  by  dredging  alone  being  only  about  $16,000,  that 
route  is  recommended  for  improvement.  When  the  commercial,  mili- 
tary, or  naval  necessities  of  th€  country  require  a  deeper  channel  than 
7  feet  along  the  inside  route  to  Florida,  the  last  route  described  will 
doubtless  be  adopted. 

LITTLE  MUD  BIVEB. 

The  next  point  to  the  southward  having  an  insufficient  depth  of  water 
IB  in  Little  Mud  Eiver,  where  a  short  shoal  exists  about  4,000  feet  from 
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the  mouth.  The  river  widens  out  excessively  where  it  joins  Altamaha 
Sound,  and  the  narrow  channel  lies  close  along  the  eastern  shore  with 
depths  of  from  7.2  to  9.6  feet,  except  at  the  point  mentioned,  while  west  of 
the  channel  is  a  broad  mud  flat  over  which  the  depths  are  from  1  foot  to  3 
feet.  Near  the  mouth  of  the  river,  where  the  channel  depth  is  but  7.2 
feet,  the  7-foot  curves  on  either  side  approach  each  other  so  closely  as  ta 
cause  some  difficulty  in  low-water  navigation. 

In  the  deeper  portions  of  the  channel  the  bottom  is  composed  of  stiff 
mud,  mixed  with  clay.  In  the  shoaler  portions  a  softer  mud  is  found, 
and  on  the  mud  flat  the  bottom  is  very  soft. 

The  mean  range  of  tide,  as  approximately  determined  by  only  a  few 
observations,  is  about  6.7  feet.  The  tidal  currents  on  the  day  they  were 
observed  moved  to  the  south  slowly  at  high  water,  and  continued  to  do 
80  for  about  four  hours  thereafter,  when  they  changed  to  the  north, 
soon  became  strong,  and  lasted  until  about  two  hours  after  low  water, 
when  they  slackened  and  again  turned  to  the  south.  There  were  there- 
fore strong  northerly  currents  for  about  four  hours,  and  weak  southerly 
currents  for  about  eight  hours  out  of  the  twelve.  The  observations 
were  made,  however,  during  a  freshet  in  the  Altamaha  Eiver,  and  dur- 
ing a  strong  wind  from  the  west  and  southwest.  The  above  resiilts  are 
therefore  probably  somewhat  abnormal.  The  observed  maximum  ve- 
locity of  the  northern  current  was  1.4  feet  per  second  with  a  bottom 
vdocity  of  1.1  feet,  and  that  of  the  southerly  current  about  0.5  of  a 
foot  per  second  with  a  bottom  velocity  of  0.2  foot. 

A  comparison  of  the  present  survey  with  former  ones  shows  that 
the  river  near  its  mouth  is  graduaUy  narrowing,  and  at  a  point  4^000 
feet  from  the  mouth  is  only  about  one-half  of  its  former  width.  The 
depths  have  at  the  same  time  increased.  At  the  mouth  of  the  river, 
where  formerly  a  channel  depth  of  but  4  feet  was  shown,  there  is  now 
a  depth  of  from  8  to  9  feet  at  mean  low  water.  The  only  works  of  im- 
provement required  here  are  the  deepening  of  the  shoal  4,000  feet  from 
the  mouth  by  the  removal  of  about  2,000  cubic  yards  of  materitd  and 
a  slight  widening  of  the  channel  near  the  river's  mouth  by  the  removal 
of  about  1,000  cubic  yards,  which  would  cost,  in  all,  about  $1,000. 

Since  the  channel  is  deepening  through  natural  agencies,  it  is  prob- 
able that  the  improved  channel  would  be  self-maintaining. 

JEKYL  GREEK. 

Jekyl  Creek  connects  St.  Simon  Sound  on  the  north  with  St  An- 
drews Sound  on  the  south.  It  is  about  5,  miles  long  and  carries  ample 
depths  except  near  the  northern  end,  where  two  shoals  exist,  one  just 
outside  the  mouth,  where  the  channel  crosses  a  mud  flat  to  reach  deep 
water  in  Brunswick  Eiver,  and  the  other  about  1  mile  from  the  moutii, 
where  the  widths  are  excessive  and  where  the  creek  is  joined  by  Mud 
Eiver.  The  outer  shoal  is  about  2,000  feet  long,  with  an  average  mean 
low-water  depth  of  5.6  feet  and  a  minimum  depth  of  about  4.8  feet.  The 
inner  shoal  is  about  3,000  feet  long,  with  an  average  low- water  depth 
of  6  feet  and  a  minimum  depth  of  about  5.3  feet.  The  material  compos- 
ing the  bottom  on  the  outer  shoal  is  very  soft  mud,  and  that  on  tiie 
inner  shoal  mud  ranging  from  soft  to  stiff. 

The  mean  range  of  tide  in  the  creek,  as  determined  by  the  limited 
number  of  observations  available,  is  7.1  feet.  The  tidal  currents  in  the 
northern  end  of  the  creek  are  quite  irregular  and  are  largely  affected 
by  the  force  and  direction  of  the  wind.  A  stiff  northerly  wind  will 
cause  a  southerly  flow  in  the  northern  end  of  the  creek  throughout  the 
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whole  tide,  but  a  southerly  wind  does  not  produce  the  opposite  effect 
of  constant  northerly  currents,  the  flood  current  being  southerly  and 
the  ebt  northerly. 

Under  normal  conditions  the  current  is  toward  the  south  during  the 
entire  flood  and  during  a  part  of  the  ebb  tide,  and  toward  the  north 
during  only  a  part  of  the  ebb  tide.  The  preponderance  of  flow  is  there- 
fore toward  the  south.  The  stormy  weather  that  prevailed  during  the 
survey  of  Jekyl  Creek  prevents  a  satisfactory  determination  of  its  cur- 
Teat  velocities,  but  former  observations  show  them  to  be  sufficient,  if 
properly  controlled  and  directed,  to  maintain  the  required  depth  in  the 
channel  when  once  obtained. 

Jekyl  Creek  has  already  received  attention  from  the  General  Gov- 
ernment, a  project  for  its  improvement  having  been  prepared  by  General 
Gillmore,  the  engineer  then  in  charge,  and  printed  as  Appendix  No.  10, 
Annual  Eeport  of  the  Chief  of  Engineers  for  1888. 

It  provides  for — 

(1)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  guide  and 
concentrate  the  ebb  currents  across  the  mud  flats  to  the  deep  water  of 
Brunswick  Eiver. 

(2)  A  closing  dam  across  Mud  River,  to  prevent  the  escape  of  water 
through  that  estuary. 

.  (3)  Dredging  across  the  mud  flats  at  the  entrance  to  Jekyl  Creek  and 
in  the  creek  proper  near  the  mouth  of  the  river. 

The  training  wall  and  closing  dams  are  to  be  constructed  of  log  or 
brush  mattresses,  brush  fascines,  and  riprap  stone  below  the  level  of  low 
watery  stone  alone  to  be  used  above  that  leveL 

The  cost  of  the  improvement  was  estimated  at  $38,690.  An  appro- 
priation of  $5,000  was  made  for  the  work  in  1888  and  another  of  $7,500 
•  in  1890.  '  Such  inadequate  and  infrequent  appropriations  increase  the 
cost  of  the  work  and  much  dredging  will  have  to  be  done  again,  because 
it  has  been  impossible,  with  the  limited  amounts  available,  to  construct 
the  training  wall  and  dam  necessary  to  maintain  the  acquired  depths. 
All  of  the  first  and  part  of  the  second  appropriation  were  expended  in 
dredging.  The  remainder  of  the  second  appropriation  was  expended 
in  the  construction  of  513.5  linear  feet  of  foundation  course  of  the  train- 
ing wall  across  the  outer  shoal.  To  complete  the  work  will  require 
the  expenditure  of  $35,000,  the  increase  in  the  original  estimate  being 
made  necessary  by  the  inadequate  appropriations  heretofore  made. 

For  further  details  in  connection  with  the  work  of  improving  Jekyl 
Creek  I  respectfully  refer  to  Annual  Eeports  of  the  Chief  of  Engineers 
for  1888  et  seq. 

THE  DIVTDINGS. 

Cumberland  River,  branching  from  St.  Andrews  Sound,  and  the  long 
arm  of  Cumberland  Sound  meet  ^  the  mouth  of  Crooked  River.  The 
tides  from  opposite  directions  meet  there  on  the  flood  and  part  on  the 
ebb,  and  the  point  is  therefore  known  as  "The  Dividings."  A  sand  spit 
extends  from  the  Cumberland  Island  shore  toward  the  mouth  of  Crooked 
River,  causing  the  channel  to  curve  in  the  shape  of  a  horseshoe  and 
giving  to  the  point  the  name  of  Horseshoe  Shoal.  The  length  of  the 
horseshoe-shai)ed  portion  of  the  channel  is  about  3,000  feet,  and  at  its 
narrowest  point  the  7-foot  mean  low-water  curves  are  fully  100  feet 
apart.  The  minimum  channel  depth  is  7.3  feet  and  deeper  water  of 
from  8  to  10  feet  is  found  in  both  directions  within  200  feet  of  theshoal- 
est  point.  The  river  bottom  in  or  near  the  channel  is  composed  of  sand 
and  mud^  or  sand  and  clay,  and  is  quite  Arm.    The  shoal  is  composed 
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mostly  of  sand.  The  mean  range  of  tide  is  approximately  7  feet.  It 
was  determined  by  the  readings  of  one  high  and  one  low  water  each 
day  from  March  27  to  May  1,  1891,  corrected  by  comparison  with  pre- 
dicted tides  at  Fort  Clinch  (Cumberland  Sound)  and  St.  AndiWs 
Sonnd.  The  above  determination  errs,  if  at  all,  on  the  side  of  excess, 
and  probably  by  not  more  than  0.2  of  a  foot. 

A  gauge  was  read  for  the  same  period  at  Cumberland  wharf^  giving 
the  mean  range  at  that  x>oint,  under  the  same  limitations,  as  6.9  feet. 
The  mean  tidal  range  in  St.  Andrews  Sound  is  6.8  feet  and  at  Fort 
Clinch  5.9  feet. 

At  low  water  ebb  currents  are  still  flowing  from  Crooked  Biver 
strongly  into  Cumberland  River  and  very  feebly  into  Cumberland 
Sound.  Flood  currents  then  begin  in  Cumberland  Sound  and  for  nearly 
two  hours  divide  and  enter  both  Crooked  River  and  Cumberland  River, 
causing  a  northerly  flow  across  Horseshoe  ShoiU.  Two  hours  after 
low  water  slack  water  occurs  at  the  head  of  Cumberland  River,  and 
aM  of  the  flood  from  Cumberland  Sound  enters  Crooked  River.  Dur- 
ing the  third,  fourth,  and  fifth  hours  of  the  flood  the  currents  from, 
both  Cumberland  Sound  and  Cumberland  River  meet  at  the  point  of 
the  horseshoe  and  enter  Crooked  River.  Ebb  currents  are  established 
first  in  Cumberland  Sound  shortly  after  high  water,,  and  for  nearly  two 
hours  a  southerly  flow  takes  place  across  the  point  of  the  horseshoe 
from  Cumberland  River  to  Cumberland  Sound,  and  at  the  same  time 
the  ebb  cui^ents  from  Crooked  River,  beginning  about  one  hour  after 
high  water,  flow  also  to  the  south. 

Slack  water  occurs  at  the  head  of  Cumberland  River  at  two  hours 
after  high  water.  During  the  third,  fourth,  and  fifth  hours  of  the  ebb 
the  currents  from  Crooked  River  divide  at  the  point  of  the  horseshoe 
and  flow  to  the  north  in  Cumberland  River  and  to  the  south  in  Cumber- 
land  Sound. 

The  maximum  observed  flood  (southerly)  velocity  in  the  channel  at 
the  head  of  Cumberland  River,  just  north  of  the  Horseshoe,  was  1.2  feet 
per  second  with  a  bottom  velocity  of  about  1  foot.  The  maximum  ebb 
(northerly)  velocity  at  the  same  point  was  1.4  feet  per  second,  witii  a 
bottom  velocity  of  aboirt  1.2  feet.  In  the  deep  pocket  near  the  Cumber- 
land Island  shore  the  maximum  flood  velocity  was  1.3  feet  i>er  setond 
and  the  inaximnm  ebb  velocity  0.9  of  a  foot  per  second. 

At  the  head  of  Cumberland  River  the  approximate  total  flood  flow 
through  a  section  1  foot  wide  and  12.2  feet  deep  at  mean  low  water  was 
nearly  350,000  cubic  feet,  and  the  total  ebb  flow  through  the  same  sec- 
tion was  approximately  290,000  cubic  feet,  the  excess  of  60,000  cubic 
feet  toward  the  south  being  due  to  the  greater  mean  elevation  of  the 
water  surface  during  the  flood  currents.  The  average  depth  at  the 
point  considered  during  flood  currents  was  17.5  feet,  while  during  ebb 
currents  it  was  but  14.7  feet.  ^ 

In  the  deep  pocket  near  Cumberland  Island  the  total  flood  flow 
through  a  similar  section  9  feet  deep  at  mean  low  water  was  about 
276,000  cubic  feet  and  the  total  ebb  flow  was  nearly  150,000  cubic  feet, 
the  excess  there  being  also  toward  the  south,  and  amounting  to  about 
126,000  cubic  feet.  It  is  probable  that  on  the  day  the  observations  were 
taken  the  flow  toward  the  south  at  the  head  of  Cumberland  River  ex- 
ceeded that  toward  the  north  during  one  entire  tide  by  more  than 
100,000,000  cubic  feet  The  observations  were  not  extended  enough, 
however,  to  determine  the  influence  of  the  wind,  which  is  probably 
considerable.  They  were  made  when  the  range  of  tide  was  normal,  the 
direction  of  the  wind  not  being  reported.    In  the  absence  of  more  oom- 
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plete  evidence  the  above  results  are  assumed  to  be  approximately  cor- 
rect;  althoagh  more  extended  observations  might  change  them  materi- 
ally. Great  changes  have  taken  place  in  this  vicinity  within  the  last 
few  years.  The  Coast  Survey  charts  show  that  an  island  once  existed 
in  the  middle  of  the  river,  opposite  the  month  of  Brickhill  (KilnJ" 
Creek.  The  island  has  been  entirely  washed  away.  It  is  said  to  have 
shown  above  low  water  not  more  than  ten  years  ago,  but  in  its  place 
there  is  now  a  depth  of  from  4  to  13  feet  of  water.  A  former  channel 
depth  of  7  feet  north  of  the  Horseshoe  has  increased  to  9.5  feet,  and 
at  the  point  of  the  shoal  a  former  depth  of  6.2  feet  has  increased  to  8 
or  9  feet. 

The  survey  shows  that  there  are  now  ample  depths  at  that  point. 
Should  any  difficulty  be  experienced  in  making  the  turn  around  Horse- 
shoe Shoal  it  can  be  avoided  by  entek*ing  the  mouth  of  Crooked  Biver, 
where  the  7-foot  mean  low- water  courses  are  800  feet  apart,  affording 
ample  room  for  turning  and  starting  into  the  opposite  branch  of  the 
curved  channel.  The  channel  should  be  marked  by  range  lights  and 
buoys.  No  works  of  improvement  are  therefore  recommended  at  The 
Dividings. 

SUMMARY. 

The  survey  just  made  discloses  the  fSEict  that  to  establish  a  continuous 
channel  not  less  than  7  feet  deep  at  mean  low  water  between  Savannah, 
Ga.,  and  Femandina^  Fla.,  will  require  works  of  improvement  at  four 
points,  viz,  Eomerly  Marsh,  Mud  River,  Little  Mud  River,  and  Jekyl 
Creek.    The  expenditures  involved  are,  in  round  numbers — 

Romerly  Marsh $63,000 

Mud  River i 96,000 

Little  Mud  River 1,000 

Jekyl  Creek  (completion) 35,000 

Total 196,000 

If  the  estimated  cost  of  maintenance  be  not  included,  the  above  esti- 
mate becomes — 

Romerly  Marsh $53,000 

Mud  River 16,000 

Little  Mud  River 1,000 

Jekyl'Creek  (completion) 35,000 

Total 1«5,000 

COMMERCE. 

The  inside  route  is  of  great  value  to  the  coasting  trade  between 
Savannah  and  Femandina,  and  the  intermediate*  points.  A  regular 
line  of  steamers  plies  the  entire  route,  making  semiweekly  trips. 
Another  line  is  established  between  Savannah  and  Darien,  making 
three  trips  i>er  week.  A  small  steamer  makes  daily  round  trips  be- 
tween Brunswick  and  Darien,  and  on  the  Cumberland  route  a  daily 
round-trip  schedule  is  maintained  between  Brunswick  and  Femandinaf 
connecting  at  Brunswick  with  the  Brunswick  and  Western  and  the 
East  Tennessee,  Virginia  and  Georgia  railways.  The  above-named 
steamers  carry  passengers  as  well  as  freight.  There  are  also  a  number 
of  small  freight  steamers  making  irregu£br  but  frequent  trips  between 
the  Ogeechee,  Altamaha,  and  Satilla  rivers,  and  the  ports  of  Savannah, 
Darien,  and  Brunswick.  Other  small  steamers  are  engaged  in  the 
oyster  and  fishing  business,  and  ply  between  the  numerous  oyster  beds 
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and  fislimg  grounds  along  the  inside  route,  and  tire  several  coast  cities. 
A  large  fleet  of  sloops  and  schooners  of  from  25  to  50  tons  burden 
bring  oysters,  fish,  rice,  and  shells  from  points  along  the  inside  route 
to  the  cities,  and  a  number  of  barges,  towed  by  tugboats,  are  used  in 
transporting  the  products  of  the  sea  and  of  the  coast  plantations  to  the 
city  markets.  Large  vessels  are  often  towed  from  i)ort  to  i)ort  without 
cargo  or  ballast  by  the  inside  route,  when  it  would  be  impossible  for 
them  to  reach  the  desired  port  by  sea  without  taking  in  ballast;  and 
partially  loaded  vessels  often  take  the  inside  route  to  another  port  to 
complete  their  cargoes,  thus  avoiding  rough  weather  at  sea.  About 
25,000,000  feet  of  lumber  are  annually  rafted  and  towed  from  the  mouth 
of  the  Altamaha  Biver  to  Sapelo  Sound  and  St  Simon  Sound  for  ship- 
ment in  deep-draft  vessels  to  foreign  x)orts. 

It  is  difficult  to  estimate  the  actual  amount  and  value  of  the  com- 
merce dependent  ux)on  the  inside  route,  owing  to  its  varied  character 
and  to  the  fact  that  much  miscellaneous  freight  is  carried  by  the  pack- 
age, its  weight  and  value  not  being  known.  Moreover,  repeated  appli- 
cations to  the  owners  of  some  of  the  boats  plying  those  waters  for  in- 
formation concerning  the  traffic  of  their  boats  have  elicited  no  resx>onse, 
and  in  such  cases  the  amount  of  traffic  can  only  be  roughly  estimated. 
The  steamers  of  the  Sea  Island  and  the  Cumberland  routes  and  the 
other  regular  lines  draw  not  over  6  feet  of  water.  The  tugboats  engaged 
in  rafting  lumber  and  in  towing  vessels,  barges,  and  lighters  draw  from 
7  to  10.5  feet,  and  vessels  under  tow  often  have  the  maximum  draft  that 
can  be  carried  through  the  portion  of  the  route  they  traverse. 

The  freights  carried  outward  from  the  cities  along  the  inside  route 
are  mainly  general  merchandise,  commercial  fertilizers  and  guano,  null 
and  camp  supplies.  The  freights  collected  along  the  route  and  brought 
to  the  cities  consist  of  cotton,  rice,  naval  stores,  vegetables,  fruit,  oys- 
ters, fish,  and  shells. 

Commercial  statistics  were  collected  with  reference  to  the  points  at 
which  work  of  improvement  would  be  necessary  and  an  estimate,  based 
on  the  most  reliable  sources  of  information  available,  is  given  in  the 
follo\ving  table : 


Through. 


RomerlT  Macsh. . 

Mud  River 

Little  Mud  River 

Jekyl  Creek 

The  Dividings... 


Number 
of  tripa. 


820 
1,460 

570 
2,520 
1,080 


Tons  of 
firelght. 


51,000 
60,800 
28,000 
45,000 
19,000 


Value  of 
freight. 


$1,020,000 
970,000 
325,000 
956,000 
460,000 


Number 
ofpM- 
sengers. 


10,000 

3,000 

4,000 

26.000 

11,000 


The  above  table  does  not  include  the  commerce  of  the  boats  of  less 
than  20  tons  burden  or  the  tonnage  of  the  towboats  engaged  in  towing 
vessels  and  lighters.  Some  of  the  commerce  included  in  the  above  table 
passes  two  or  more  of  the  points  under  which  it  is  grouped  and  is 
therefore  counted  more  than  once.  Considering  the  route  as  a  whole, 
the  total  traffic  during  the  year  ending  June  30, 1891,  was  approxi- 
mately as  follows: 

Niimber  of  trips 4,900 

Tons  of  freight  carried 156,000 

Value  of  freight $2,787,000 

Number  of  paasengers 41,000 
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The  improvement  of  the  shoals  which  now  obstruct  navigation  on  the 
inside  route  would  render  possible  a  much  better  passenger  and  flreight 
service  than  is  now  maintained.  The  boats  of  the  regular  lines  would 
then  be  able  to  run  on  schedule  time,  and  not  be  compelled  to  wait  for 
a  suitable  stage  of  tide  for  crossing  the  shoals.  The  boats  of  the  Cum- 
berland route  carry  the  United  States  mails  as  well  as  passengers  and 
freight,  and  are  so  run  as  to  connect  with  the  Florida  Central  and 
Peninsular  Eailway  at  Femandina,  and  the  Brunswick  and  Western, 
and  the  East  Tennessee,  Virginia  and  Georgia  railways  at  Brunswick. 
Those  boats  are  frequently  delayed  at  Jekyl  Creek,  and  great  inconven- 
ience and  loss  are  caused  by  the  consequent  interruption  of  the  schedule. 
There  can  be  no  doubt  that  the  opening  of  a  continuous  channel  not 
less  than  7  feet  deep  at  mean  low  water  between  Savannah  and  Fer- 
nandina  would  be  followed  by  a  great  increase  in  the  annual  commerce 
of  the  inside  route. 

The  importance  of  the  route  for  military  and  naval  purposes  has  al- 
ready been  mentioned  in  former  reports.  The  improved  channel  will  be 
available  for  gunboats  and  transports  drawing  from  12  to  14  feet  of 
water,  and  it  would  particularly  favor  the  operations  of  our  torpedo  boat« 
against  hostile  vessels.  Exits  to  the  sea  are  afforded  at  intervals  of 
from  5  to  15  miles  through  the  numerous  sounds  that  indent  the  coast, 
from  which  those  boats  could  dash  forth,  strike  a  sudd^i  blow,  and 
returuing,  find  close  at  hand  a  safe  harbor  secure  from  attack  and  from 
storms. 

If  the  recent  recommendations  of  the  general  commanding  the  De- 
partment of  the  East  in  regard  to  the  defense  of  the  South  Atiantic 
ports  by  means  of  a  strongly  fortified  central  station,  including  Port 
Boyal  Harbor  and  Tybee  Eoads,  be  carried  into  effect,  then  the  imi)or- 
tance  of  the  inside  route  as  an  adjunct  to  such  defense  can  scarcely  be 
overestimated,  and  whatever  may  be  the  pLan  of  defense  adopted  for 
those  i)orts  the  inside  route  will  be  a  potent  fector  in  its  efficiency. 

An  effective  blockade  of  the  Southern  ports  by  a  foreign  fleet  would 
be  practically  imi)ossible,  becau'se  light-draft  vessds  could  enter  or 
leave  at  any  of  the  sounds  along  nearly  200  miles  of  the  coast  and  reach 
the  desired  seaport  by  the  inside  route. 

In  view  of  the  great  commercial  value  of  this  route,  as  well  as  of  its 
military  imjwrtance  and  of  the  comparatively  insignificant  expenditures 
involved  as  compared  with  the  benefits  to  be  derived  therefrom,  I  am 
of  the  opinion  that  "  the  inside  route  between  Savannah,  Gkk.,  and  Fer- 
nandina,  Fla.,  with  a  view  to  obtaining  a  steamboat  channel  of  7  feet 
depth  at  mean  low  water,  ^  is  worthy  of  improvement. 

Irregular  and  inadequate  appropriations  will  greatly  increase  the 
cost  of  the  work  and  delay  its  completion,  and  it  is  therefore  recom- 
mended that  unless  the  total  sum  required  for  its  completion,  viz, 
$105,000,  can  be  appropriated  at  one  time  no  appropriation  for  the  work 
may  be  made. 

APPENDICES.  • 

1.  Map  of ''  New  Cut "  and  part  of  Wassaw  Creek,  Bomerly  Marsh.    Scale :  1  :  1200. 

2.  Map  of  Habersham  Creek  and  yicinity;  Bomerly  Marsh.    Scale :  1  :  1200. 

3.  Map  of  Mad  River  and  yicinity.    Scale:  1  :  4800. 

4.  Map  of  Little  Mud  River.    Scale:  1  :  4800. 

5.  Map  of  Jekyl  Creek.    Scale:  1  :  4800. 

6.  Map  of  The  Dividings,  Comberland  River  and  Sonnd.    Scale:  1  :  4800. 

*Kot  printed. 
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7.  Diagram  of  directions  and  yelocities  of  currents  in  New  Cut  and  WassaTr  Creek, 
Romerly  Marsh.    Scale:  1  :  1200.. 

8.  Diagram  of  directions  and  velocities  of  cnrrents  in  Mnd  River.    Scale:  1  :  4800. 

9.  Diagram  of  directions  and  velocities  of  currents  at  The  Di  vidings.    Scale :  1  :  4800. 


BespectfuUy  submitted. 


O.  M.  Oabteb, 
Capty  Corps  of  En^giners. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Divisiou 
Engineer,  Southeast  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimorej  Md.y  November  30^  1891. 
Uespectfully  submitted  to  the  Chief  of  Engineers. 
I  concur  in  the  recommendations  of  Captain  Carter. 

Wm.  p.  CEAiaHILL, 
Colonel^  Corps  of  Engineers. 
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N  13. 

[Printed  in  Honse  Bx.  Doo.  Ko.  34,  Fifty-second  Congrera,  first  sessioii.  ] 

PRELIMINARY  EXAMINATION  OF  BRUNSWICK  OUTER  BAR,  GEORGIA,  TO 
DETERMINE  THE  FEASIBILITY  AND  COST  OF  DEEPENING  THE  SAME 
TO  26  FEET  AT  ORDINARY  HIGH  WATER. 

United  States  Engineer  Office, 

Savannahy  Oa,j  October  5, 1890, 

General:  In  compliance  with  Department  letter  dated  September 
20, 1890, 1  have  the  honor  to  submit  the  following  report  of  a  preliminary 
examination  of  "Brunswick  Outer  Bar,  Georgia,  to  determine  the  feas- 
ibility and  cost  of  deepening  the  same  to  26  feet  at  ordinary  high 
water.'^ 

Brunswick  is  situated  upon  the  east  coast  of  Georgia,  about  60  miles 
by  the  coast  line  south  of  the  Savannah  River.  The  outer  harbor  com- 
prises the  anchorages  in  Brunswick  Biver  and  St.  Simon  Sound,  and 
*^  Brunswick  Outer  Bar"  is  assumed  to  mean  the  ocean  bar  which  ob- 
structs the  entrance  to  St.  Simon  Sound. 

The  earliest  reliable  survey  of  that  locality  known  to  me  is  one  made 
by  the  United  States  Coast  Survey  between  1856  and  1860.  The  bar, 
which  extends  in  a  horseshoe  shape  across  the  entrance  from  St.  Simon 
Island  on  the  north  to  Jekyl  Island  on  the  south,  has  not  changed  much 
in  location  or  general  direction  since  the  time  of  that  survey.  The 
channel  across  it  has,  however,  shoaled  greatly,  the  minimum  mean  low- 
water  depth,  which  was  15  feet  at  the  time  of  the  former  survey,  being 
at  the  present  time  not  more  than  11^  feet.  The  outer  18-foot  curve 
has  not  moved  appreciably  seaward,  but  the  navigable  bar  channel  has 
shifted  its  position  toward  the  south,  the  6-foot  curve  of  the  north 
breakers  having  moved  southward  about  one-half  of  a  mile  in  the  last 
thirty  years,  ^me  slight  shoaling  has  also  taken  place  in  the  deep  pocket 
inside  of  the  crest  of  the  bar,  one  sand  spur,  directly  in  the  channel,  and 
with  a  depth  of  water  less  than  18  feet  at  mean  low  tide,  having  moved 
shoreward  about  three-quarters  of  a  mile.  Detailexi  information  con- 
c^ning  the  bar  can  be  given  only  after  a  survey  of  the  locality  has 
been  made. 

The  importance  of  the  city  of  Brunswick  as  a  seaport  has  increased 
with  remarkable  rapidity  during  the  past  ten  years.  The  population 
has  increased  from  less  than  3,000  in  1880  to  about  12,000  in  1890.  Tax- 
able property  has  increased  during  the  same  period  from  $1,300,000  to 
$6,000,000.  GPhe  naval  stores  business,  which  was  first  begun  there  in 
1876,  reached  a  value  of  over  $1,000,000  in  1889,  The  annual  timber 
shipments  increased  during  the  same  period  from  37,000,000  feet  to  over 
100,000,000.  Cotton  shipments  of  4,000  bales  in  1884-'85  reached  nearly 
175^000  bales  in  1889-^0.    Between  80  and  90  per  cent  of  the  total  trade 
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of  Brunswick  is  dependent  upon  water  carriage.    Two  railroads  ter- 
minate at  that  point,  the  East  Tennessee,  Virginia  and  Georgia  reaching, 
with  its  connections,  the  North  and  Northwest,  and  the  Brunswick  and^ 
Western  extending  into  Oeorgia,  Alabama,  and  beyond. 
The  following  lines  of  steamers  are  established: 

Brunswick  to  New  York,  one  per  week. 
Brunswick  to  Savannah,  two  per  week. 
Brunswick  to  river  points,  fourteen  per  week. 

Besides  those  a  large  fleet  of  foreign  and  coastwise  sail  and  steam 
vessels  engage  in  the  Brunswick  trade,  wliich  consists  chiefly  of  cotton, 
timber,  lumber,  and  naval  stores. 

The  shoaling  which  has  taken  place  on  the  bar,  and  which  prevents 
vessels  of  large  carrying  capacity  from  entering  the  harbor,  seriously 
threatens  the  commerce  of  the  port  and  retards  its  further  development 

I  respectfully  invite  attention  to  the  appended  letters  of  the  mayor 
of  the  city  and  the  president  of  the  Board  of  Trade,  and  of  the  president 
of  the  Brunswick  Terminal  Company. 

Por  all  the  reasons  stated  I  am  of  the  opinion  that  the  harbor  is 
worthy  of  improvement.  The  estimated  cost  of  a  survey  on  which  to 
base  a  plan  and  estimate  of  improvement  is  $6,000. 

It  is  imperative  that  the  calm  weather  usually  prevailing  at  this  sea- 
son of  the  year  be  taken  advantage  of,  lest  the  estimated  cost  be  greatly 
exceeded  and  the  completion  of  the  survey  much  delayed.  The  survey 
should  be  begun  at  once. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Garter, 
First  Lieut,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Uf^ineerSy  U.  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[Second  indorscrment.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.,  November  20^  1890. 
Respectfully  returned  to  the  Chief  of  Engineers.    In  view  of  the  facts 
and  reasons  set  forth  in  the  report  of  the  local  engineer  it  is  considered 
that  the  locality  is  worthy  of  improvement. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers. 


LETTEB  FROM  THE  MAYOR  OF  THB  CITY  OF  BRUNSWICK  AND  THE  PRESIDENT  OF  THE 

BOARD  OF  TRADE. 

Brunswick,  Ga.,  October  7, 1890. 
Dear  sir  :  In  answer  to  yonr  inquiry  as  to  the  commercial  reasons  in  favor  of  the 
deepening  of  the  outer  bar  of  Brunswick,  we  have  to  say  that  the  wonderful  pro- 
gress of  Brunswick  from  1880  to  1890  from  a  population  of  2,981  in  1880,  to  a  popula- 
tion of  over  12,000  for  1890;  the  increase  in  the  lumber  business  from  37,000.000  feet 
in  1875,  to  over  100,000,000  feet :  the  increase  in  the  cotton  business  ftom  4,000  bales 
for  the  season  of  1884-^85,  to  162,930  bales  for  the  season  of  1889-^90:  the  increase  in 
naval  stores  from  nothing  in  1874  to' over  $1,000,000  for  the  season  or  1889;  the  crea- 
tion within  the  past  three  years  of  a  new  business  rapidly  growing  in  importance 
in  the  shipment  of  cross- ties  from  this  port,  which  loads  vessels  to  their  dead-weight 
capacity,  indicate  the  importance  of  deepening  the  outer  bar  for  the  reason  that  the 
draft  of  vessels  recently  constructed  and  in  course  of  construction  is  much  greater 
than  at  any  time  prior  to  1885,  and  for  the  reason  tliat  charterers  can  obtain  deeper- 
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drafb  vessels  at  a  mncli  lower  rate  per  ton  than  the  lighter-draft  vessels,  and  havine 
a  wider  range  for  charters  if  enabled  to  charter  deep-draft  as  well  as  light-draft 
vessels,  are  enabled  to  procure  at  all  times  better  charter  parties  and  better  rates  of 
freifi^ht. 

The  East  Tennessee,  Virginia  and  Georgia  Railroad  Company  has  its  ocean  termi- 
nus at  Brunswick,  and  touches  every  important  commercial  city  in  the  interior,  - 
whether  with  its  main  line  and  branches  or  with  connections  made  by  traffic  con- 
tract. 

The  Brunswick  and  West-em  Railroad  Company,  a  part  of  the  Plant  system  of 
railroads,  through  the  Alabama  Midland  Railroad,  constructed  from  Bainbridge  to 
Montgomery,  and  rapidly  being  extended  from  Montgomery  to  Tuscaloosa,  and  these 
with  the  Illinois  Central  gives  us  another  important  line  of  western  and  north- 
western connections.  Both  these  railroad  systems  traverse  the  great  iron  and  coal 
belt  of  the  South,  and  reach  into  and  connect  with  the  great  northwestern  systems 
traversing  the  grain  section  of  the  West  and  Northwest,  and  also  connect  with  the 
southwestern  system  of  railroads. 

The  East  Tennessee,  Virginia  and  Georgia  Railroad  Company's  terminal  at  Bruns- 
wick is  upon  22  feet  of  water  at  its  wharves  at  ordinary  low  water,  and  there  is  in 
the  channel  of  Turtle  River  for  its  whole  distance  to  the  sea  more  than  22  feet 
which  can  be  carried  to  the  bar.  at  which  point  but  11^  feet  at  ordinary  mean  low 
water  is  shown  by  the  last  Unixed  States  Coast  Survey  chart.  While  it  is  probable 
that  by  the  changes  which  have  occurred  in  the  location  of  the  channel  deeper 
water  can  at  times  be  obtained  over  the  bar,  yet  the  railroads  terminating  at  this 
point,  the  people  interested  in  its  commerce  and  the  people  in  the  territory  tributary 
to  Brunswick  are  compelled  to  seek  other  ports  at  a  greater  exjiense  than  they  would 
be  put  to  if  this  obstruction  was  removed. 

Another  view  of  this  matter  which  our  Board  desires  to  present  for  your  con- 
sideration is  that  Brunswick  is  in  the  extreme  curvature  of  the  South  Atlantic  coast; 
it  is  nearer  than  any  other  South  Atlantic  port  to  all  interior  points  in  the  South, 
in  the  West,  in  the  Northwest. 

We  desire  to  present  for  your  consideration  the  fact  that  our  harbor  by  the  forma- 
tion of  the  islands  of  St.  Simon  and  Jekyl  is  absolutely  landlocked;  and  that,  as  can 
be  seen  by  a  mere  glance  at  the  Coast  Survey  chart  of  our  harbor,  the  arms  of  the 
sea  which  create  it  give  us  37  miles  of  water  front  easily  and  cheaply  available  with 
deep  water  close  in  shore.  The  wonderful  growth  of  the  South  for  the  past  ten  years, 
the  tremendous  investments  in  productive  industries  of  various  character,  have 
vastly  increased  the  freight  product  which  must  find  outlets  to  the  markets  'Of  the 
world.  The  vast  amount  of  money  invested  in  the  past  four  years  in  productive  in- 
dustries of  the  South--in  1888,  $161,000,000;  in  1889,  $229,000,000— must  increase  still 
further  the  enormous  freight  product  shown  by  the  figures  of  1889  and  1890,  thus 
indicating  the  national  importance  of  an  improvement  of  this  character  as  creating 
an  additional  outlet  for  the  vast  producto  of  the  interior  of  the  South,  as  weU  ae  an 
additions^  outlet  for  the  vast  products  of  the  Northwest  and  West  which  during  the 
winter  months  cannot  find  adequate  outlet  over  the  great  trunlc  lines  of  the  North 
by  reason  of  blockades  of  ice  and  snow,  and  can  find  outlet  over  lines  never  thus 
obstructed,  with  easy  grades  to  this  port  by  shorter  lines  of  haul,  an  advantage  not 
only  applicable  to  the  grain  and  flour  of  that  section,  but  also  applicable  to  the  in- 
creasing export  of  cattle. 

There  has  been,  within  the  last  three  years,  invested  in  Brunswick,  of  northern 
capital  $3,2^,000,  and  if  the  outer  bar  was  deepened  to  26  feet  at  mean  high  water  there 
would  be  a  certainty  of  future  investments  in  terminal  facilities  and  commercial 
businesB  of  various  kinds  of  a  iQagnitude  commensurate  with  the  enlarged  business 
which  would  be  at  once  created  at  this  point. 

Respeotfdlly  submitted. 

C.  Downing. 
President  Board  of  Trade, 
J.  J.  Spears, 
Mayor  City  of  Brunswick,  Oa, 

Lieut.  O.  M.  Carter, 

Corps  of  Engineersy  TJ*  8.  A, 


LBTTKR  OF  MR.  A.  F.  CHURCHILL,  PRESIDENT  AND  GENERAL  MANAGER  OF  THE  BRUNS- 
WICK TERMINAL  COMPANY. 

Brunswick,  Ga.,  October  7, 1890, 
Dear  Sir:  This  compainris  laboring  under  a  great  disadvantage  in  chartering 
yessels,  owing  to  the  shoal  water  on  the  bar. 

Oui  neighboring  ports  that  have  more  water  on  the  bar  than  we  have  on  ours  can 
get  cheaper  ships  than  we  can.  I  was  offered  a  ship  to-day  at  75  cents  per  register 
ton  less  than  I  am  compelled  to  pay  for  suitable  draft  vessels  for  this  port. 
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This  means  prohibition  for  tHfe  exports  to  the  port  of  Brunswick,  and  compels  all 
interior  markets  natnrally  tributary  to  the  port  of  Brunswick  to  ship  their  ^oods  to 
other  ports,  not  only  at  an  increased  cost  to  them,  but  at  a  loss  of  the  business  to 
Brunswick. 

Ton  can  readily  see  the  disadvantage  under  which  we  are  laboring;  can  not  the 
remedy  be  applied,  and  put  the  port  of  Brunswick  on  equal  footing,  equal  rates,  and 
equal  draft  ot  water  on  the  bar  with  our  neighboring  ports  t 
Yours,  very  truly, 

^  A.  F.  Churchill, 

Fresident  and  General  Manager, 

Lieut.  O.  M.  Carter^ 

Corps  of  Engineers,  U,  S.  A, 


SURVEY  OF  BRUNSWICK  OUTER  BAR,  GEORGIA,  TO  DETERMINE  THE 
FEASIBILITY  AND  COST  OP  DEEPENING  THE  SAME  TO  26  FEET  AT 
ORDINARY  HIGH  WATER. 

United  States  Engineer  Office, 

Savannah,  Oa.,  December  10, 1891. 

General:  In  accordance  with  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19, 1890,  and  instructions  from  the 
Chief  of  Engineers,  dated  November  21, 1890, 1  have  the  honor  to  sub- 
mit herewith  my  report  upon  the  survey  of  "  Brunswick  Outer  Bar, 
Georgia,  to  determine  the  feasibility  and  cost  of  deepening  the  same  to 
26  feet  at  ordinary  high  water,"  together  with  a  project  for  its  improve- 
ment and  an  estimate  of  the  cost  of  the  same. 

A  brief  description  of  the  aim  of  the  proposed  improvement  and  some 
fibcts  relating  to  ife  commercial  importance  are  given  in  my  report  upon 
the  preliminary  examination,  dated  October  8, 1890,  to  which  I  respect- 
fally  refer. 

The  survey  of  the  bar  was  made  under  my  direction  by  my  assistant, 
Lieut.  Thomas  H.  Eees,  Corps  of  Engineers,  U.  S.  Army,  between  De- 
cember, 1890,  and  June,  1891.  His  very  complete  report,  submitted  this 
date,  renders  unnecessary  any  further  discussion  of  the  subject,  and  is 
transmitted  herewith  as  a  part  of  my  report. 

The  project  of  improvement,  proposed  therein  was  prepared  under 
my  direction,  and  is  approved. 

The  estimated  cost  of  the  improvement  which,  in  round  numbers,  is 
$2,700,000,  supposes  that  money  is  regularly  and  adequately  supplied. 
Without  this  the  cost  of  the  work  will  be  largely  increased  and  its  suc- 
cess rendered  doubtful. 

That  advantage  may  be  taken  of  experience  gained  in  the  work,  wide 
discretion  should  be  allowed  the  engineer  in  charge,  especially  as  to 
the  form  of  the  jetty  cross  section  and  the  order  in  which  work  is  to 
be  done. 

Respectfully  submitted. 

O.  M.  Carter, 
Captain,  Corjfs  of  Engineers, 

Brig.  Gen.  TnoMAS  L.  Casey, 

Chief  o/  Engineers^  U.  8,  A. 
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REPORT  OF  LLEUT.   THOMAS  H.   REE8,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Savannah,  Oa,,  December  10,  1891* 

Captain:  I  have  tlie  honor  to  submit  herewith  my  report  on  a  survey  of  Bruns- 
wick Center  Bar,  made  pursuant  to  your  orders  of  December  8,  1890,  together  with 
a  project  for  its  improvement,  with  a  view  of  obtaining  a  channel  26  feet  in  depth  at 
piean  high  water,  and  an  estimate  of  the  cost  thereof. 

I  will  lirst  describe  the  methods  and  results  of  the  survey,  and  then  give  a  general 
description  of  the  harbor  and  its  commerce,  and  the  plan  proposed  for  its  improve- 
ment. Your  orders  of  December  8,  1890,  and  verbal  instructions  of  the  same  date, 
directed  a  complete  hydrographic  survey  of  Brunswick  Outer  Bar  and  the  adjacent 
channels  and  shoals,  to  include — 

(1)  A  triangulation  covering  the  shore  area  within  the  limits  of  the  survey. 

(2)  The  topography  of  the  shores  within  the  same  limits. 

(3)  The  determination  of  azimuths  by  observations  on  a  circumpolar  star,  and  of 
magnetic  declination  by  compass  readings. 

(4)  Soundings  thoroughly  covering  the  bar  and  adjacent  channels  and  shoals  be- 
tween the  shore  and  the  outer  24-foot  mean  low-water  curve. 

(o')  Tidal  observations  at  the  following  points,  \'iz,  at  Ocean  Pier,  at  some  point  on 
Brunswick  River,  at  the  city  of  Brunswick,  and  at  the  East  Tennessee,  Virginia  and 
Georgia  Railroad  wharf  on  Turtle  River. 

(6)  Current  observations  for  velocities  and  directions  at  necessary  points. 

(7)  Determination  of  the  character  of  the  bottom. 

(8)  The  plotting  of  maps  and  diagrams  showing  the  results  of  the  survey. 

The  necessary  instruments  and  boats  were  obtained  from  your  office,  and  the 
steam  launch,  with  a  complete  outfit  for  the  survey,  reached  Brunswick  December  16. 

A  party,  consisting  of  1  assistant  engineer,  2  surveyors,  1  rodman^  1  recorder,  1 
master  of  launch,  1  engineer,  1  leadsman,  1  cook,  1  or  more  boatmen  and  laborers,  as 
needed,  was  assembled  and  quartered  on  St.  Simon  Island,  and  active  operations 
were  begun  on  the  19th. 

BASE  LINE. 

A  suitable  location  for  a  base  line  was  found  across  the  southern  end  of  St.  Si- 
mon Island.  The  line  was  cleared  of  trees  and  brush,  and  stout,  square  stakes  were 
driven  exactly  on  line  and  a  little  less  than  100  feet  apart.  A  square  of  tin,  marked 
with  a  fine-lined  cross  (-{-)  was  tacked  to  the  top  of  each  stake.  A  100-foot  steel 
tape  was  used  in  the  measurements.  A  number  of  narrow  open  boxes,  from  15  to 
20  feet  long  and  5  inches  high,  w^as  prepared,  their  aggrc^gate  length  being  a  little 
less  than  lOO  feet.  These  were  blocked  up  end  to  end  in  a  straight  line  between 
two  of  the  stakes,  the  extreme  ends  being  exactly  even  with  the  tinsx>n  the  tops  of 
the  latter.  The  tape  was  stretched  in  the  line  of  boxes  and  left  there  with  a 
Fahrenljcit  thermometer  until  a  uniform  temperature  should  be  attained.  The 
front  end  of  the  tape  was  then  held  rigidly  at  some  even  division  and  the^  tape 
stretched  by  a  12-pouud  pull  at  the  rear  end,  applied  by  a  spring  balance,  and  this 
end  of  the  tape  was  read  to  the  nearest  one-thousandth  of  a  foot.  The  temperature 
was  recorded  at  the  same  time.  The  tape  was  thus  protected  from  the  wind  and 
from  the  direct  raj^s  of  the  sun ;  it  was  maintained  in  a  straight  line  without  sag, 
and  its  temperature  was  closely  determined.  Each  reading  was  taken  twice  to 
avoid  errors,  and  the  whole  liiie  was  measured  twice.  No  attempt  was  made  to 
keep  the  tape  horizontal  during  a  measurement,  but  the  difference  in  elevation  of 
the  stakes  was  found  by  leveling  and  the  measured  distance  reduced  to  the  hori- 
zontal distance. 

The  form  of  record  was  as  follows : 

Bane  line,  December  :?5,  1890, 
[ObHi'ivcTs :  Roes.  Part't.l 


Station.       Rear  cml. 


Front  end. 


0  to  1 

1  to  2  ■ 
(*)          ' 

44  t4)  45 

0.  '_'2r> 

0.  "JUo 

0.  ;i2^ 

I)ifTonMi(^«  in 
olrvalion      ' 
oi'  Htiikes.     I 


90.4 
99.4 


(*) 


0.54 
0.(]9 


44.6 


(*) 


2.71 


UoriKontal 
lc"gtli.       tare 


IVm- 
pora- 
F. 


09.  I7:u  I 
ft>.  1025 
(  ) 
44.J930  i 


Ideasured  Icn^ctli 


3,984.7431  i 


64 
61 
(*) 
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The  coefficient  of  expaneion  of  the  steel  tape  used  for  1  foot  and  1^  F.  is  0.00000692, 
and  the  tape  is  standard  length  at  46.6°  F.  The  mean  temperatnre  daring  thia 
measorement  was  64.6°,  hence  46.6 — 64.6  equals  (— )  18.0°,  and, 

Feet 

(—)  18X3984.74  X. 00000692= (— )0.4963 

Measured  length  = 3,984.7431 

Corrected  length  = 3,984.2468 

The  second  measurement  gave  the  following  corrected  result 3, 984. 2822 

And  a  consequent  mean  of 3,984.2645 

With  a  probable  error  of  1  unit  in  about  225,000.  The  standard  referred  to  is  that 
of  the  Mississippi  Rirer  Commission.  At  each  end  of  the  base  an  iron  rod  about  5 
feet  long  was  sunk  flush  with  the  surface  of  the  ground,  and  over  them  the  trianga- 
lation  stations  were  erected. 

TRIANGULATION. 

Besides  the  stations  at  east  base  and  west  base,  five  others  were  established. 
The  tower  of  the  Hotel  St.  Simon  served  admirably  as  one  station.  The  light-house 
tower  gave  another.  An  unused  beacon  on  the  mainland,  opposite  the  entrance, 
was  used  as  a  station,  and  two  other  stations  were  erected  on  Jeykl  Island  at  its 
northern  point,  and  at  a  point  about  2  miles  down  the  beach.  This  southernmost 
point  and  hotel  are  6,890.8  yards  apart,  and  afforded  an  excellent  base  line  for  the 
location  of  offshore  soundings.  They  were,  in  fact,  selected  with  that  object  is 
view.  The  seven  stations  were  connected  by  a  system  of  five  trianglee,  the  angles 
of  which  were  measured  by  the  method  of  repetitions.  From  eleven  to  thirty  xSad- 
ings  of  each  angle  were  taken.    The  errors  of  closure  of  the  triangles  were 

-fO4.0",-01.7",+08.2",-f 03.9",  and  +16.4". 

This  last  error  occurred  in  a  large  ill-shaped  triangle,  one  station  of  which  was  very 
indistinct  and  difficult  to  read  accurately.  The  theodolite  used  in  triangulation 
read  only  to  20  seconds  of  arc;  therefore,  the  above  errors  are  as  small  as  could  be 
expected.  The  light-house  could  not  be  occupied  centrally  by  the  instrument,  and 
the  angles  were  therefore  measured  at  an  eccentric  point  and  reduced  to  the  center 
by  the  formula 

n-r^  t     s^^  (0+y)       y  sin  y  , 
"*■    D  sin  V    ""G  sin  1" 

in  which  C  is  the  required  angle  and  O  is  the  measured  angle. 

None  of  the  trianeles  used  were  very  fair-shaped,  but  oetter  ones  could  not  be 
obtained  without  using  several  additional  points  and  erecting  stations  from  30  to  50 
feet  high,  which  the  requirements  of  the  survey  did  not  warrant. 

TOPOGRAPHY. 

The  topography  of  the  shore  line,  including  high  and  low  water  lines,  and  the 

Srincipal  features  in  the  vicinity  of  the  shore,  were  obtained  by  running  stadia 
nes,  beginning  at  and  closing  on  triangulation  stations.  This  work  was  mostly 
performed  in  January,  but  it  was  subsequently  found  that  several  storm  tides  had 
materially  altered  the  conformation  of  the  shore  line;  and  in  order  to  determine  the 
extent  of  this  alteration,  high  and  low  water  lines  were  again  located  in  May,  and 
the  different  positions  ot  these  lines  are  shown  on  the  final  map  of  the  survey.  There 
were  in  all  about  12  miles  of  stadia  lines  run,  and  113  stations  occupied.  There  were 
also  14  cross  sections  of  the  beach  taken. 

AZIMUTH. 

The  line,  the  astronomical  azimuth  of  which  was  determined,  was  east  base,  hotel.  - 
It  happened  that  a  time  could  be  selected  for  the  observations,  w:hen  Polaris  reached 
western  elongation  just  after  sunset,  so  that  while  Polaris  was  visible,  there  was 
still  sufficient  light  to  see  the  cross  hairs  and  the  mark  at  station  ''  hotel"  without 
Uluminating  either.  The  terrestrial  mark,  the  point  of  a  lightning  rod  at  the  apex 
of  the  hotel  tower,  was  therefore  the  same  as  that  observed  in  triangulation,  and 
its  size  and  distance  were  such  that  it  was  not  found  necessary  to  change  the  looua 
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of  tbe  instrument  after  observing  the  star.  An  excellent  set  of  obseryations  was 
thus  obtained,  giving  the  azimuth  of  the  line  east  base,  hotel,  measured'  £rom  tho 
south  point  round  by  the  west  equal  to  230^  55'  Oi". 

In  this  connection  it  may  be  stated  that  the  same  station  (east  base)  and  mark 
(hotel)  were  used  in  taking  observations  for  magnetic  declination.  After  a  large 
number  of  observations  for  this  purpose  had  been  taken  with  Brandis  Transit,  ifo, 
1054,  it  was  found  that  the  readings  did  not  agree  at  all  well,  and  investigation 
showed  that  the  needle  was  so  sluggish  that  it  oould  not  be  set  accurately,  a  change 
of  several  minutes  of  arc  occurring  after  a  disturbance  of  the  needle.  Tlie  Gurley 
Transit  was  therefore  used,  after  thorough  adjustment,  in  a  new  series  of  observa- 
tions, and  the  result  showed  that  it  was  much  better  suited  to  the  purpose  than  the 
Brandis  instrument.  The  mean  of  thirteen  sets  of  observations,  each  set  containing  five 
readings,  gave  the  magnetic  azimuth  of  the  line  east  base,  hotel,  measured  from 

O  I        tl 

the  south  point  round  by  the  west= 229  25  27 

True  azimuth,  as  above= .• ■ 230  55  04 

Hence  magnetic  declination,  east= 1  29  37 

SOUNDINGS. 

All  soundings  were  taken  from  the  steam  launch.  An  8-pound  lead  was  used  in 
depths  not  exceeding  40  feet,  and  a  12-pound  one  in  greater  depths.  The  lead  line 
was  kept  constantly  wet  and  was  compared  before  and  after  each  day's  work,  with 
the  steel  tape.  The  pull  exerted  on  the  lead  line  during  sounding,  at  the  speed 
usually  maintained,  was  found,  with  a  spring  balance,  to  be  about  Vi  pounds ;  and 
this  same  pull  was  always  applied  in  stretching  the  line  during  comparisons  with 
the  tape.  The  soundings  were  located  at  one-mmute  intervals  by  angles  from  two 
transits  at  triangulation  stations  on  shore,  selected  with  reference  to  giving  good 
angles  of  intersection  over  the  area  to  be  sounded,  lliis  gave  firom  two  to  six  inter- 
m^iate  soundings  to  be  nlaced  bv  equal  spacing  between  the  located  points.  A 
chronometer  was  used  on  tne  lAunch  for  keeping  time,  and  the  watches  of  the  trans- 
Itmen  were  compared  with  the  chronometer  oefore  and  after  each  dav's  work.  The 
sounding  to  be  located  was  indicated  to  the  transitman  by  a  signal  on  the  launch 
given  at  the  instant  the  lead  line  became  vertical  on  the  sounding  nearest  the  end  of 
the  even  minute.  The  signal  used  was  cylindrical  in  form,  about  18  inches  in  diame- 
ter and  3  feet  high,  arranged  to  slide  centrally  on  a  vertical  pole  and  to  collapse  like 
a  bellows  when  dropped.    It  was  raised  and  dropped  by  means  of  halyards. 

Two  sets  of  lines  or  soundings  were  run,  one  set  running  off  and  on  shore  approxi- 
mately perpendicular  to  the  shore  line,  and  the  other  set  crossing  the  first  nearly  at 
right  angles.  The  offshore  soundings  were  so  distant  as  to  render  it  imnossible  to 
see  ordinary  shore  ranges;  therefore,  in  order  to  cover  the  ground  uniformly,  the 
following  method  was  adopted:  The  light-house  tower  on  St.  Simon  Island  was 
used  as  a  signal  station,  and  the  offshore  lines  of  the  first  set  radiated  from  this 
point.  The  fines  were  established  by  the  setting  of  a  transit  located  on  the  light-house 
tower,  and  the  launch  was  kept  as  nearly  as  possible  on  the  cross  hairs  of  the  in- 
strument by  the  motions  of  a  large  signal  flag.  When  the  flag,  was  displayed  on  the 
north  side  of  the  tower  the  launch  would  incune  gradually  in  that  direction;  as  she 
approached  the  proper  line,  the  flag  would  be  raised  to  a  vertical  position  and  tlie 
launch  would  be  straightened  out  on  her  course.  The  opposite  motion  of  the  flag 
moved  the  launch  to  the  southward  and  she  could  thus  be  Kept  within  a  few  feet  of 
the  true  line. 

The  inshore  lines  of  the  first  set  were  run  on  ranges  established  on  shore  from  400 
to  500  feet  apart.  The  lines  of  the  second  set,  crossing  the  first,  were  run  from  an 
anchored  range  boat  carrying  a  large  flag,  which  was  always  kept  by  the  launch  in 
range  with  the  most  distant  headland  visible.  After  each  line  was  completed,  the 
range  boat  was  moved  400  feet  seaward,  which  spaced  the  lines  at  that  interval. 
The  headland  used  as  the  rear  range  point  was  so  distant  that  the  divergence  of  the 
lines  was  scarcely  perceptible.  The  total  number  of  soundings  plotted  was  36,095 
and  the  number  of  located  soundings  was  8,176.  There  were  in  addition  to  these 
1,062  soundings  and  251  locations  that  were  missed  by  one  or  both  transits  on  account 
of  rain,  fog,  or  haze.  The  outer  soundings  were  so  distant  that  only  on  an  excep- 
tionally clear  dav  could  the  transitman  see  the  launch  or  her  signals,  and,  under  the 
most  favorable  oircomstances,  she  was  invisible  to  the  naked  eye  more  than  half  the 
time. 

TIDAL  OBSERVATIONS. 

Tide  gauges  were  established  at  Ocean  Pier,  St.  Simon  Island;  at  Quarantine 
Wharf,  Brunswick  River;  at  the  Brunswick  and  Western  Railway  wharf,  city  of , 
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Bmnswick;  and  at  the  East  Tennessee,  Virginia  and  Georgia  Railway  wharf,  on 
Turtle  RiVer. 

At  the  Ocean  Pier  a  Stierle  self-registering  gange  was  established  December  20, 
1890,  and  maintained  till  June  3,  1891,  giving  a  record  of  the  times  and  heights  of 
297  high  and  low  waters.  A  similar  self-registering  gauge  was  established  at  the 
Brunswick  and  Western  Railway  wharf,  Brunswick,  on  January  5,  1891|  and  main- 
tained until  May  12,  1891,  giving  a  record  of  the  times  and  heights  of  166  high 
waters  and  152  low  waters.  This  gauge  did  not  work  satisfactorily  until  some  nec- 
essary alterations  and  repairs  were  eftected,  and  a  portion  of  the  record  during  the 
above  period  was  therefore  lost.  At  the  Quarantine  wharf,  Brunswick  River,  a 
staff  gauge  was  read  day  and  night  from  March  6  to  April  35,  1891.  The  times  and 
heights  of  97  high  waters  and  97  low  waters  were  recorded.  At  the  East  Teiinessee, 
Virginia  and  Georgia  Railway  wharf,  on  Turtle  River,  day  readings  of  hi^h  and 
low  water  on  a  staff  gauge  were  begun  March  19;  night  readings  were  begnn  April 
8,  and  both  were  continued  until  May  19.  1891.  lliere  were  recorded  during  this 
period  the  times  and  heights  of  102  high  waters  and  of  98  low  waters. 

LEVELING. 

Bench  marks  were  established  near  all  gauges  and  connected  by  lines  of  levels,  and 
the  elevation  of  each  bench  mark  with  reference  to  mean  low-water  level  on  the 
adjacent  gaug^  was  determined.  The  distance  across  the  Sound  from  St.  Simon 
Island  to  the  mainland  is  so  great  that  level  readings  over  the  whole  distance  vrould 
have  been  unreliable,  owing  to  the  effect  of  refraction.  Two  pile  stations  were 
therefore  constructed  on  shoals  in  the  sound,  dividing  the  distance  into  three  equal 
parts  of  about  2,300  feet  each.  This  gave  level  sights  in  opposite  directions  over 
equal  spaces  of  water,  and  eliminated  to  a  great  extent  the  eftects  of  curvature  and 
refraction.  In  leveling  across  the  marshes  from  St.  Simon  Sound  to  Brunswick  and 
from  Brunswick  to  the  Quarantine  gauge  it  was  necessary  to  construct  a  station  at 
each  instrument  point  on  account  of  the  yielding  and  tremulous  nature  of  the  marsh 
BoU.  Stout  scautlings,  about  8  feet  long,  were  sunk  into  the  marsh  until  their  tops 
were  a  few  inches  above  the  surface.  Three  of  these  at  each  station  served  as  points 
of  support  for  the  tripod  of  the  level,  and  one  was  placed  at  each  turning  point  to 
support  the  level  rod.  The  length  of  sight  was  uniformly  600  feet,  measured  by 
chaining.  The  line  across  the  sound  on  the  pile  stations  was  leveled  three  times; 
that  from  the  sound  to  Brunswick,  twice ;  from  Brunswick  to  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  wharf,  four  times,  and  from  Brunswick  to  Quarantine, 
three  times.  A  single  run  over  these  lines  covered  a  distance  of  about  12  miles,  ana 
the  aggregate  lengtn  of  all  the  lines  run  was  about  32  miles. 

CURRENT  OB8KRVA.TIONS. 

Current  meters  and  submerged  floats  were  both  used  in  the  determination  of  the 
velocities  and  directions  of  tidal  currents.  The  meters  having  been  repaired  since 
previous  ratings,  it  was  necessary  to  rerate  them,  and  an  excellent  place  for  this  pur- 
pose was  found  in  a  small  artifical  pond  near  the  city  of  BrunswicK,  filled  with  salt 
water  from  the  sound  by  means  of  flood  gates.  It  is  280  feet  long,  100  feet  wide,  and 
from  4  to  6  feet  deep.  The  banks  are  low,  level,  and  free  from  brush  and  trees.  A 
base  line  200  feet  long  was  laid  off  at  one  side  and  parallel  ranges  establishecl  at  its 
ends.  A  large  bateau  was  carried  to  the  pond  and  fitted  up  in  such  a  manner  that  2 
meters  could  be  rated  at  the  same  time.  A  piece  of  scantling  was  lashed  across  the 
bow  of  the  boat  and  its  ends  pierced  by  vertical  holes. 2.5  feet  outboard.  Iron  rods 
passing  through  these  holes,  and  held  by  washers,  carried  the  meters  at  their  lower 
ends  at  a  deptli  of  about  1.5  feet  from  the  surface.  The  meters  turned  freely  on  the 
rods,  and  were  connected  in  the  usual  manner  with  the  batteries  and  electnc  regis- 
ters in  the  boat.  The  boat  was  connected  by  long  bow  and  stem  lines  with  reels  at 
the  ends  of  the  pond,  by  means  of  which  she  was  hauled  forth  and  back.  The  rec- 
ord w^as  kept  only  during  the  forward  trip.  A  uniform  predetermined  velocity  was 
acquired  before  the  boat  reached  the  first  cut-off  raTige.  When  this  range  was  crossed 
the  registers  were  started  an  d  the  chronometer  read  to  the  nearest  half  second.  When 
the  second  range  was  reached  the  registers  were  stopped  and  the  chronometer  again 
read.  During  the  return  trip  the  meters  and  connections  were  examined  and  the 
registers  read  and  adjusted,  if  necessary.  The  velocities  during  the  trials  ranged  be- 
tween 0.6  of  a  foot  and  7.6  feet  per  second.  Uniform  velocities  during  the  several 
runs  w^ere  maintained  by  timing  the  revolutions  of  the  reel.  In  this  manner  4  meters 
were  rated,  viz,  2  of  Buff  &  Berger's  Ellis  meters,  marked  respecfively  "A"  and 
*'B,"  and  '2  Stackpole  propeller  meters,  marked  respectively  "1"  and  "2.*'  They 
.were  taken  in  various  combinations  of  two  in  order  to  cross-check  the  results.    Their 
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constants  were  determined  graphically  by  plotting  the  individual  resnltS;  and  ani^ 
ly  tically  by  means  of  the  equations, 

fl— ^(g--go)(y--yo) 

and 

h^yo — Xca,  in  which  a  and  h  are  the  constants  in  the  equation; 

y  =  ax-^h; 

x= revolutions  per  second; 

y  :=  velocity  in  feet  per  second. 

The  resulting  values  of  the  constants  are  shown  in  the  following 
table: 


The  floats  used  in  addition  to  the  meters  in  determining  velocities  and  directions 
of  currents  were  submerged  floats  made  of  open  tin  cans  about  6  inches  in  diameter 
and  8  inches  high,  connected  by  a  cord  with  a  surface  float  of  cork,  4  inches  sq[uare 
and  1  inch  thicK,  carrying  a  little  staff  and  flag,  to  render  it  visi1)le  to  a  transit  in- 
strument on  shore.  An  attempt  was  made  to  gauge  the  tidal  flow  through  the 
gorge  at  the  entrHnce  to  the  sound  by  using  the  meters,  but  the  great  depth  of  the 
water  and  strength  of  the  currents  made  it  impossible,  with  the  appliances  available, 
to  get  any  satisfactory  results.  The  depths  at  the  points  occupied  were  over  80 
feet  at  mean  low  water,  and  the  bottom  was  soft  and  shiftin}^.  yhe  difficulties  en- 
countered were  dragging  of  anchors,  sagging  of  the  stand  lines,  and  imperfect  in- 
sulation of  the  lead  wires,  which  became  apparent  when  great  leugths  were  re- 
quired. Submerged  floats  run  at  mid  depth  were  therefore  substituted  for  the 
meters  in  the  deep  water  of  the  entrance,  and  they  were  also  used  at  other  points 
when  it  was  too  rough  for  meter  work.  This  work  was  done  during  the  month  of 
May,  and  there  were  but  thirteen  days  on  which  observations  could  be  made, 
owing  to  the  winds  |ind  heavy  seas  that  prevailed  during  that  period.  There  were 
in  all  thirteen  diflerent  i)08itions  occupied,  as  follows :  Tnree  on  the  cross  section  at 
the  entrance,  two  in  the  flood  channel  near  8t.  Simon  Island,  one  near  the  north- 
erly slough  channel,  and  two  in  the  southerly  slough  channel  about  half  way  be- 
tween the  shore  and  the  bar :  two  at  the  bar,  and  three  in  deep  water  outside  of  the 
bar.  Entire  tides  could  not  be  observed  at  all  points,  owing  to  interruptions  of  the 
work  by  bad  weather.  The  ebb  observations  are  fairly  complete,  the  flood  observa- 
tions only  partial. 

RESULTS. 

The  principal  results  rendered  by  the  tidal  observations  and  leveling  have  been 
platted  so  as  to  show,  for  each  point  at  which  observations  were  made — 
I.  Curves  of  semimenstrual  inequality  of  times  of  hi^h  and  low  water, 
n.  Curves  of  semimenstrual  inequality  of  heights  of  high  and  low  water. 

III.  Mean  tidal  curves. 

IV.  Lines  of  high  and  low  water. 

V.  Mean  ebb  and  flood  surface  slopes. 

In  diagrams  iii,  iv,  and  v  all  heights  are  referred  to  the  level  of  mean  low  water 
at  Ocean  Pier.  At  Ocean  Pier  the  record  of  tides  extended  over  a  period  of  about 
five  months,  and  the  results  are  therefore  close  approximations  to  the  true  values. 
At  the  Brunswick  and  Western  Railway  wharf,  Brunswick,  the  partial  four  months' 
record  was  combined  with  a  two  months'recoru  of  the  survey  of  Brunswick  Harbor 
in  1889.  The  results  of  the  two  periods  agree  fairly  well,  and  the  combined  means 
are  probably  (][uite  accurate.  At  the  other  points,  Quarantine  and  the  East  Ten- 
nessee, Virginia  and  Georgia  Railway  wharf,  only  two  months'  records  are  available, 
and  the  results  must  therefore  be  considered  as  only  approximately  correct.  The 
correctness  of  the  Quarantine  records  is  especially  doubtful,  owing  to  the  difficulty 
experienced  in  securing  a  reliable  gauge  reader.  These  records  give  the  aver- 
age time  of  low  water  here  as  four  minutes  later  than  low  water  at  Brunswick,  3 
miles  above,  which  is  obviously  impossible.  These  two  points  are  so  near  each  other, 
however,  tfalat  the  times  of  low  water  are  probably  only  a  few  minutes  apart,  and  an 
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>TroT  of  four  or  fivo  minutes  is  not  too  mnch  to  expect  from  so  short  a  period  of  not 
too  reliable  observations.  Moreover,  the  duration  of  stand  of  the  tides  at  Quarantine 
is  exceptionally  lon^,  varying  from  nfteen  minutes  to  sixty  minntes,  which  renders 
it  difficult  to  determine  the  exact  times  to  assign  to  both  low  and  high  waters.  With 
respect  to  the  heights  of  hiffh  and  low  waters  the  results  are  more  satisfactory,  and 
'when  referred  to  the  level  of  mean  low  water  at  Ocean  Pier  show  a  uniform  increase 
in  the  heights  of  high  water  and  a  uniform  decrease  in  the  heights  of  low  water,  and 
a  consequent  uniform  increase  in  the  tidal  range  at  the  rate  of  about  0.1  of  a  foot 
per  mile  from  Ocean  Pier.  The  mean  tidal  curves  at  Ocean  Pier  and  at  Brunswick 
were  obtained  by  combining  a  large  number  of  curves  of  actual  tides  taken  directly 
from  the  sheets  of  the  self-registering  ffauges.  The  curves  were  taken  at  random 
and  their  number  was  increased  until  the  means  of  their  high  and  low  water  heights 
and  times  were  equal  to  the  means  derived  from  the  entire  number  of  observations 
available;  the  resulting  mean  curves  are  therefore  correct  at  these  two  points  of 
each  at  least,  and  are  probably  very  nearly  so  throughout.  The  mean  tidal  curves 
at  Quarantine  and  at  the  East  Tennessee,  Virginia  and  Georgia  Railway  wharf  were 
sketched  in  through  the  plotted  positions  of  mean  high  and  low  water,  and  were 
made  to  conform  as  closely  as  possible  with  the  known  conditions  governing  them. 
From  the  mean  tidal  curves  the  mean  ebb  and  flood  surface  slopes  were  derived  and 

Slotted  for  each  hour  after  the  generating  lunar  transit,  as  well  as  for  the  times  of 
i^h  and  low  water  at  Ocean  Pier  and  the  East  Tennessee,  Vir^ia  and  Georgia 
Railway  whai^.  From  this  diagram  the  folio  wing  chronology  of  tidal  incidents  may 
be  derived : 


Hoars 

After 

moon's 

transit. 


Tidal  oondlttooa. 


h.    m. 

1  32 

2  00 

8  00 
4  00 

6  00 
and 

e  00 

7  00 

7  34 

8  19 

9  00 

10  00 

11  00 

12  00 
and 

13  00 
13  67  = 

ohanges 


Low  water  at  Ocean  Pier.  A  flood  slope  lias  been  established  aa  far  aa  Bmnawiok,  above 
which  point  an  ebb  slope  still  exists. 

Low  water  at  East  Tenn^Hsee,  Vb-ginia  and  Georgia  Railway  wharf.  The  flood  slope  has  be- 
come general,  bat  is  still  very  flat  above  Brunswick. 

Flood  Biopea  throughout. 


An  ebb  slope  has  been  eetabUshed  aa  &r  as  Quarantine,  above  which  point  the  flood  alope 

still  exists. 
High  water  at  Ooean  Pier.    The  ebb  slope  has  reached  Bronswiak,  above  which  a  slight  flood 

slope  still  exists. 
High  water  at  East  Tennessee,  Yirglnia  and  Creorgla  Hallway  wharf.    Ebb  slope  throughout.  * 
Ebb  slopes  thxoughoat. 


=P  32"  after  the  succeeding  transit, 
is  resumed. 


Low  water  at  Ooean  Pier.    The  above  anocession  of 


Digitized  by 


Google 


APPENDIX   N — ^REPORT   OP   CAPTAIN   CARTER. 


1337 


The  principal  restilts  derived  from  the  tidal  observations  and  the  leveling  are 
shown  in  the  following  table : 


Bmns- 

EaatTen- 

Ocean 
pier. 

Qcutraii' 
tine. 

wick  and 

Western 

R.R. 

wharf. 

nessee, 
Virginia 
and  Geor- 

gia R.R. 
wharf. 

Feet. 

FeH. 

Pert. 

Fut. 

0.11 

0.85 

(-)0.04 

0.34 

e.75 

8.08,         7.50 

8.05 

6.64 

7.23 

7.54 

7.71 

A.m. 

h,m. 

h.m. 

h.m. 

784 

756 

8  13 

8  19 

18  57^ 

14  17 

14  13 

14  28 

6  23* 

622 

600 

609 

6  0l{ 

6  03 

625 

6  16 

Fe€t. 

FwL 

Ft^. 

FMt, 

0.76 

2.00 

0.68 

1.00 

6.10 

7.95 

6.85 

7.25 

5.35 

5.05 

6.17 

6.25 

(-)0.60 

0.15 

(-)0.65 

(-)0.85 

7.33 

'    8.88 

8.06 

8.73 

7.93 

8,73 

8.71 

9.08 

8.70 

0.80 

0.50 

10.10 

(-)2.04 

(-)1.60 

(-)2.38 

(-)2.00 

10.74 

U.80 

11.88 

12.10 

4.80 

6.40 

6.38 

6.70 

1.87 

2.60 

1.86 

1.85 

2.83 

8.80 

8.62 

4.86 

0.00 

(_)  0. 15     (— )  0. 30 

(-)0.36 

6.64 

7. 08            7. 24 

7.35 

0.00 

0.50 

0.90 

1.07 

0.00 

0.107 

0.106 

0.091 

0.00 

29,000 

44,840 

61,V40 

Minutes. 

MimiUes. 

MiMitet. 

JftnutM. 

0.00 

19| 

15J 

30| 

0.00 

21 

89 

4? 

i 

^024  feet  per  minnte. 

] 

,  872  feet  per  minute. 

F*et, 

Fettt, 

F€eL 

Fut. 

17.400 

1L687 

18.511 

10.202 

17. 400 

11.481 

18.211 

9.842 

Dec.20to 

Mtir.6to 

Jan.  5  to 

Mar.  19to 

June  3. 

Apr.  25. 

Mar.  12. 

May  19. 

Height  of  mean  low  water  on  gange 

Height  of  mean  high  water  on  gange 

Mean  rise  and  foil 

High  water,  Inni-tldal  interval 

Low  water,  inni-tidal  interval 

Mean  duration  of  fiEdl 

Mean  dnxation  of  riae 

Low  water  of  ordinary  neap  tides 

High  water  of  ordinary  neap  tides 

Range  of  ordinary  neap  tides 

Low  water  of  ordinary  spring  tides 

High  water  of  ordinary  spring  tides 

Ranffe  of  ordinaij  spring  tides 

Highest  high  water  ohserved 

Lowest  low  water  ohserved 

Maximnm  range 

Lowest  high  water  ohserved 

Highest  low  water  ohserved 

Minimum  range 

Slehratton  of  mean  low  water  referred  to  mean  low  water  at 

Ocean  Pier .* , 

Xlevation  of  mean  high  water  referred  to  mean  low  water  at 

Ocean  Pier , 

Increase  in  tidal  range 

Increase  in  tidal  range  per  mile  from  Ocean  Pier 

Distance  from  Ocean  Pier 

Time  of  low  water  after  low  water  at  Ocean  Pier 

Time  of  high  water  after  high  water  at  Ocean  Pier 

Rate  of  propagation  of  low  water 

Rate  of  propagation  of  high  water 

Benchmark  ahove  local  mean  low  water 

Bench  mark  ahove  mean  low  water.  Ocean  Pier 

Period  of  observations 


CURRENT  MRASlfkEMBNTS. 

The  volume  of  ebb  flow  was  roughly  gauged  on  a  cross-section  at  the  entrance  to 
St.  Simon  Sound  by  the  use  of  submerged  floats  in  the  deep  portion  and  by  current 
meters  in  the  shallow  portion.  The  conditions  of  flow  are  so  different  in  these  two 
portions  of  the  cross  section  that  they  have  been  treated  sepaiately  and  the  mean 
velocitv  and  discharge  computed  for  each. 

The  deep  portion  is  2,800  feet  wide  and  has  a  maximum  depth  at  mean  low  water  of 
87  feet  and  a  mean  depth  of  58.8  feet.  The  mean  elevation  of  the  surface  above 
mean  low  water  during  ebb  flow  is  2.53  feet,  and  the  mean  cross-sectional  area  is 
175,800  square  feet.  A.  maximum  mid-depth  velocity  of  3.9  feet  per  second  was  ob- 
served at  a  point  of  the  section  1,600  feet  from  St.  Simon  Island  three  hours  forty- 
four  minutes  after  high  water.  This  cocresponds  to  a  maximum  velocity  of  4.4  feet 
Ser  second  under  mean  conditions  of  tidal  range,  assuming  that  the  velocities  for 
ifferent  tides  are  proportional  to  the  ranges. 

Reducing  the  observed  velocities  to  mean  conditions,  there  results  a  mean  ebb 
velocity  for  the  entire  section  of  2.044  feet  per  second,  and  a  consequent  mean  dis- 
charge of  369,347  cubic  feet  per  second,  llie  mean  duration  of  ebb  now  is  six  hours 
and  six  minutes,  and  the  total  discharge  during  this  period  is,  in  round  numbers, 
8,111,000,000  cubic  feet. 

On  the  shoals  between  the  deep  channel  and  Jekyl  Island  the  section  is  4,100  feet 
wide  and  does  not  exceed  3.0  feet  in  depth  at  mean  low  water,  with  a  mean  depth  of 
2.0  feet.  The  cross-sectional  area  for  mean  elevation  of  surface  during  ebb  now  is 
18,348  square  feet  and  the  mean  velocity  for  the  entire  section  is  1.4  feet  per  second, 
which  renders  a  discharge  of  25,640  cubic  feet  per  second  and  a  total  discharge  dur- 
ing the  six  hours  and  t  wenty-three  minutes  of  ebb  flow  of  589, 000,000  cubic  feet.  The 
aggregate  discharge  is  therefore  about  8,700,000,000  cubic  feet.    Unfortunately,  this  re- 
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suit,  wliicli  is  only  approximate,  cau  not  be  checked  by  compating  the  rolnme  of  the 
tidal  prism  contained  between  the  water  surfaces  that  exist  at  the  times  of  beguinjiig 
and  ending  of  ebb  flow  at  the  entrance,  because  the  -ares^  of  the  tidal  basin  is  un- 
known.' There  are  no  maps  available  that  include  tftie  upper  portions  of  Turtle 
River  and  its  branches,  ana  it  is  doubtful  whether  any  accurate  surveys  of  these 
upper  streams  have  ever  been  made.  A  partial  check  may  be  applied  by  coinparing 
the  dischiirge  of  Brunswick  River  just  below  the  mouth  of  East  River,  as  dotenuined 
by  gaugiugs  during  the  survey  of  Brunswick  Harbor  in  1889,  increased  by  the 
volume  of  the  tidal  prism  included  between  that  section  and  the  entrance  section, 
with  the  disi'harge  at  the  latter  section.  In  computing  the  volume  of  the  tidal 
prism  it  has  been  divided  into  8ix  portions.  The  nrst  includes  St.  Simon  Sound, 
and  the  lower  portions  of  Brunswick  River  and  of  Frederica^  Back,  and  Mackays 
rivers.  Its  height  is  determined  by  the  mean  readings  of  the  Ocean  Pier  grange  at 
the  times  of  beginning  and  ending  of  ebb  flow  at  the  entrance.  The  second  is  the 
upper  part  of  Brunswick  River  to  the  cross  section  ganged  in  1889.  Its  height  is 
determined  by  the  gauge  at  Quarantine.  The  third  includes  the  upper  portions  of 
Frederica,  Ba(*k,  and  Mackays  rivers  to  an  assumed  point  of  division  bet^veen  the 
tides  of  St.  Simon  Sound  and  Altamaha  Sound.  Its  height  is  derived  from  the  tidal 
range  at  Frederica  as  given  by  the  U.  8,  Coast  and  Geodetic  Survey.  Tho  volume 
included  between  high  and  low  water  lines,  the  volumes  voided  by  the  small 
branches  and  creeks,  and  the  overflow  of  the  marshes  at  high  water  constitute  the 
other  three  portions  of  the  prism.  The  last  two  are  very  uncertain,  and  have  been 
simply  estimated  as  closely  as  possible.  The  salt  marshes  have  an  area  of  from  20  to 
25  square  miles,  and  are  partially  overflowed  at  high  water  to  a  depth,  of  from  5  to  10 
inches.  Supposing  the  entire  marsh  area,  of  say  20  square  miles,  to  be  covered  to 
an  average  depth  of  6  inches,  there  would  result  a  volume  of  over  275,000,000 
cubic  feet ;  250,000,000  has  been  assumed  as  a  fair  estimate.  The  numerous  small 
branches  and  creeks  that  wind  through  the  marshes  will  probably  render  a  volume 
of  about  150,000,000  cubic  feet.  The  mean  ebb  discharge  at  the  Brunswick  River 
section  was  found  in  1889  to  be  approximately  3,410,000,000  cubic  feet.  We  have, 
therefore,  as  an  approximate  estimate  the  following  quantities  to  consider: 


Tidal  priam. 


St.  Simon  Souud 

Bniusw^ick  River 

Frederica,  Back,  and  Mackayn  rivers  . 

Between  high  and  low  wat«r  liuet) 

Small  branches,  estimated 

Overflowed  marsh,  estimated , 


Area. 


223,027,000 
167, 270, 000 
209,088,000 


Height.!    Volume. 


Feet. 
6.5 
7.0 
7.0 


CMriefeeL 

1,450,000,000 

1,171,000,000 

1.464,000,000 

72,000.000 

150,000,000 

250,000.000 


Total ; j  4,507,000,000 

Discharge  at  Brunswick  River  section • , 3, 410, 000, 000 

Total 1 1  7,917.000.000 


Compare  with  discharge  at  entrance , 8, 700, 000, 000 


There  is  thus  shown  to  bo  an  excess  in  the  gauged  discharge  at  the  entrance  over 
the  computed  discharge  of  n^rly  6  per  cent. ;  and  it  may  be  added  that  the  com- 
puted  volume  of  tho  tidal  prism  has  not  been  corrected  for  the  flood  flow  that  con- 
tinues at  the  upper  section  a  few  minutes  after  the  beginning  of  the  ebb  at  the 
lower,  or  for  tho  ebb  flow  that  continues  at  the  upper  section  a  few  minutes  after 
the  cessation  of  the  same  at  the  lower.  This  correction  would  be  comparatively 
small,  but  it  would  slightly  increase  the  discrepancy  shown  above,  which  must  there- 
iore  be  attributed  to  inaccuracies  in  the  observations  nnd  insufficiency  in  the  data 
used  in  computing  the  \  olume  of  the  tidal  prism.  All  that  can  be  stated  with  cer- 
tainty is,  that  the  total  ebb  discharge  at  the  entnince  is  in  the  neighborhood  of  8,500,- 
000,000  cubic  feet,  with  a  moan  ebb  velocity  in  the  deep  water  of  about  2.0  feet  per 
second,  and  on  the  shoals  of  about  1.4  feet  per  second.  There  is  ordinarily  but  little 
fresh  water  that  finds  its  way  to  the  sea  through  the  entrance  to  St.  Simon  Sound, 
and  the  volume  of  flood  inflow  is  therefore  about  the  same  as  that  of  the  ebb  dis- 
charge. The  mean  elevation  of  the  surface  during  flood  is,  however,  1.2  feet  higher 
than  during  ebb,  which  slightly  increases  the  crosti  sectional  area  and  diminishes 
proportionsilly  the  mean  velocity.  The  duration  of  flood  flow  is  also  fifteen  minutes 
longer  than  that  of  ebb  flow,  which  fiirther  decreases  the  mean  flood  velocities  to 
1.^  feet  per  second  for  the  deep  portion  of  the  cross  section  and  to  1.16  feet  per 
second  for  the  shoal  portion.    It  has  boon  reported  that  during  very  high  freshets  in 
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the  Altamaha  River,  a  considerable  volume  of  fresh  water  finds  it>s  way  across  the 
low  lands  to  the  upper  Turtle  River  and  thence  reaches  the  sea  through  the  St.  Simon 
entrance.  Furthermore,  during  the  freshet  of  February  and  March,  1891,  some  of 
the  Altamaha  discharge  took  place  through  Frederica,  Mackays,  and  Back  rivers  into 
St.  Simon  Sound  and  the  sea,  as  was  shown  by  the  reddish  color  of  the  Avater  that 
often  extended  several  miles  into  the  sea  at  low  water.  There  is,  therefore,  at  times 
some  fresh- water  discharge  at  the  St.  Simon  entrance,  but  owing  to  its  infrequency 
and  comparatively  small  amount,  it  can  have  no  appreciable  effect  on  the  mean  con- 
dition of  tidal  flow,  nor  on  the  formation  of  the  shoals  and  bar. 

The  results  of  the  current  observations  in  the  outer  main  channel,  in  the  lateral 
slough  and  flood  channels,  on  the  bar,  and  in  deep  water  beyond  the  bar  are  shown  on 
the  map  of  this  survey  by  means  of  arrow-pointed  lines,  the  directions  and  lengths  of 
which  represent  respectively  the  directions  and  velocities  of  the  currents  at  each 
hour  after  slack  water  at  the  point  considered.  Velocities  are  shown  on  a  scale  of 
1  inch  equal  to  1  foot  per  second.  These  lines  show  that  a  large  volume  of  the  ebb 
flow  is  diverted  toward  the  north  through  the  flood  channel  close  to  St.  Simon 
Island,  and  that  farther  from  shore  and  just  inside  the  bar  the  greatest  diversion  of 
the  currents  is  toward  south  through  a  slough  channel,  the  capacity  of  which  is 
nearly  equal  to  that  of  the  main  channel  across  the  bar.  They  show  also  that  the, 
ebb  currents  in  deep  water  beyond  the  bar  have  a  decided  southerly  tendency  even 
when  the  wind  is  in  the  southeast,  as  it  was  when  observations  were  made  at  posi- 
tion No.  4.  Hood  current  directions  in  this  region,  on  the  contrary,  have  no  northerly 
tendency,  but  follow  closely  the  direction  of  the  main  channel,  and  even  show  a 
slight  inclination  to  the  south.  It  seems  probable,  therefore,  that  there  is  an  offshore 
littoral  current  bavins  a  southerly  direction  along  the  coast,  and  this  conclusion  is 
strengthened  by  the  met  that  pieces  of  wreckage  that  we^  barely  awash,  and  on 
which  therefore  the  wind  could  have  little  effect^  have  drifted  from  Doboy  Sound 
south  to  St.  Simon  Sound  on  several  occasions. 

An  examination  of  the  outer  channels  to  the  sea,  from  the  sounds  along  the  coast 
in  this  vicinity,  shows  that  they  are  all  deflected  toward  the  south,  which  circum- 
stance is  a  farther  indication  of  the  existence  of  an  offshore  southerly  current. 

CHABAGTKR  OF  BOTTOM  MATERL/LL. 

Samples  of  the  bottom  were  obtained  at  various  points  and  their  constituents  were 
found  to  be  as  follows :  In  the  deep  water  of  the  entrance,  opposite  the  Ocean  Pier, 
the  bottom  in  midchannel  is  composed  of  about  50  per  cent  of  coarse  white  sand,  40 
per  cent  of  coarsely  broken  shell,  and  10  per  cent  of  fine  gravel.  At  the  northern 
side  of  the  channel  there  were  found  about  90per  cent  of  grayish  medium  sand  and 
small  quantities  of  blue  mud  and  fine  shell.  On  the  southern  side  there  were  found 
about  50  per  cent  of  coarse  white  sand,  50  per  cent  of  broken  shell,  and  traces  of  fine 
gravel  and  coarse  shell.  On  the  bar  proper  iihe  bottom  is  composed  of  about  70  per 
cent  of  fine  grayish  sand  and  30  per  cent  of  broken  shell.  There  is  a  layer  of  tnis 
material  3  or  4  feet  thick,  under  which  is  found  a  smooth,  sticky,  bluish  mud.  At 
the  bell  buoy^here  is  found  a  coarse  white  sand,  containing  about  5  per  cent  of 
broken  shell.  Over  a  considerable  area  east  of  the  bell  buoy  the  bottom  is  composed 
of  sticky,  dark-blue  mud,  with  traces  of  sand  on  its  sarface.  This  same  materinl 
was  shown  by  the  lead  during  soundings  to  be  present  over  other  large  areas,  nota- 
bly in  the  deep  channel  inside  of  the  bar,  in  the  southerly  slough  channel,  and  at  the 
back  of  the  north  shoals.  Fifteen  hundred  feet  east  of  the  bell  buoy  the  bottom  is 
of  fine  gray  sand,  with  traces  of  mud  and  broken  shell.  Midway  between  the  bell 
buoy  and  the  sea  buoy  there  is  a  coarse  white  sand,  containing  about  20  per  cent  of 
■mall  broken  shell.  At  the  sea  buoy  there  is  found  a  mixture  of  about  80  per  cent  of 
fine  gray  sand  and  15  per  cent  of  fine  shell,  with  traces  of  brownish  mud. 

WINDS  AND  STORMS. 

Records  of  the  directions  and  velocities  of  the  winds  at  St.  Simon  entrance  were 
obtained  from  the  reports  of  the  light-keeper  at  St.  Simon  light-house.  These  cover 
a  period  of  three  and  one-half  years,  beginning  January,  ISS,  and  from  them  have 
been  compiled  the  following  tables: 
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Wind  movement. 


Month. 

Kumber  of  days. 

BeUtive  force  (milee  per  hour). 

N. 

NE. 

6.7 
4.0 
7.0 
6.7 
3.7 
3.5 
40 
6.3 
6.6 
6.6 
12,0 
6.6 

£. 

S£. 

S. 

0 
0 

s 

0 
0 
0 
0 
0 
0 
0 
0 

sw. 

^0 
7.2 
5.7 
6.0 
10.5 
11.0 
14.0 
&6 
6.6 
4.0 
2.6 
1.3 

W. 

NW. 

Calm.* 

N. 

NE. 

£. 

SE. 

S. 

sw. 

W. 

NW. 

Jan 

Feb 

^ar 

^;::::::: 

June 

July 

1.2 
1.0 
0.7 
2.0 
0.5 
0.5 
0.2 
0.6 
2.0 
1.0 
1.0 
2.3 

13.0 

0.7 
0.2 
0.2 
1.0 
2.0 
0.7 
0.7 
1.3 
2.3 
0.6 
0.0 
0.6 

3.0 
3.2 
2.7 
5.2 
5.5 
6.7 
5.2 
6.0 
6.3 
2.3 
2.0 
2.3 

5.5 
4.7 
4.7 
3.7 
4.2 
5.0 
4.2 
3.6 
4.6 
7.6 
2.6 
6.3 

7.7 
4.5 
8.2 
3.0 
3.2 
1.7 
2.5 
1.6 
2.0 
8.0 
8.6 
10.0 

6 
3 
2 

13 

41 
43 
51 
47 
22 
13 
27 
35 
39 
22 
63 
33 

3.0 
2.0 
1.0 
3.0 
6.0 
2.5 
1.6 
4.0 
11.0 
2.0 
1.0 
2.0 

18 
14 
14 
30 
29 
36 
25 
32 
22 
16 
10 
17 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

19 
29 
34 
24 
47 
36 
46 
30 
21 
19 
12 
6 

25 
19 
24 
12 
18 
17 
9 
18 
41 
13 
27 

36 
29 
49 

19 

39 

Nov 

Deo 

41 
64 

Total... 

72.7 

10.3  !49.4 

0 

82.6 

56.4 

61.0 

20.0 

39 

436  3S0 

263 

0 

822 

252 

301 

*  Or  light  variable  wind. 
Wind  movement  during  one  year. 


Wind  Uowa 


Kmnber 
of  days. 


Percent 


Average 

rate 

(miles  per 

hour). 


Belative 

effect 

(number 

of  days  X 

miles  per 

hour). 


Percent 


Nortk 

Ifortheast. 

East 

Southeast . 

South 

Southwest 

West. 

Northwest 
Calm 


13.0 
72.7 
10.3 
40,4 
0.2 
82.5 
56.4 
61.0 
20.0 


.036 
.200 
.029 
.135 
.001 
.226 
.154 
.167 
.055 


365.0 


LOOO 


3.0 
6.0 
8.8 
5.3 
0.0 
3.9 
4.5 
5.0 
0.0 


39 
436 


00 
322 
252 
301 

00 


.26i 
.024 
.159 
.000 
.196 
.153 
.182 
.000 


1,652 


1.000 


Maximmm  velocities. 


Date. 

Direction. 

Velocity 

(rnilen 

per  hour). 

Duration 
(hours). 

Date. 

Direction. 

Velocity 

(miles 

per  hour). 

Duration 
(hours). 

Mar    1888 

SW 

SE 

W 

SE 

NE 

NE 

30 
30 
25 
30 
30 
25 

24 
24 
8 
8 
24 
8 

Apr.,  1890 

NE 

NE 

SE 

SE 

NW.... 
W 

25 
25 
25 
25 
25 
80 

16 

Dec.,' 1888 

Do 

48 

Apr    1889 

May,  1890 

8 

Sept..  1889 

Oct.,  1890 

8 

Jan.,  1890 

Deo.,  1890 

8 

Mar.,  1890 

Feb.,  1891 

8 

Northeast,  east,  and  southeast  winds  aie  on  shore  and  have  the  ffteatest  effect  on 
the  shoals  and  shore  line.  North  and  south  winds  are  approximately  parallel  to  the 
shore  line,  but  still  have  some  effect  In  moving  the  sands.  Southwest^  west,  and 
northwest  winds  are  offshore  and  can  have  but  Tittle  effect  in  wave  action,  except 
within  the  entrance.  They  do,  however,  sweep  large  quantities  of  sand  that  have 
been  heaped  up  on  the  sand  dunes  by  the  onshore  winds  back  into  the  sea.  It  may 
be  seen  from  the  foregoing  tables  that  the  prevailing  direction  of  theonfihore  winds 
is  northeasterly^  20  per  cent  of  all  the  winds  being  from  this  direction.  Their  av- 
erage velocity  is  hIso  greater  than  that  in  any  other  direction,  which  gives  to  tiiem 
a  relative  effect  eaual  to  26^  per  cent  of  the  whole.  The  winds  that  produce  a 
southerly  motion  or  sand  along  the  coast,  viz,  north  and  northeast  winds,  occur  on 
an  average  86  days  in  one  year  and  have  a  relative  effect  of  29  per  cent.  South  and 
southeast  winds,  which  produce  a  northerly  movement  of  the  sands,  occur  on  50 
days,  with  a  relative  effect  of  16  per  cent;  and  easterly  winds,  which  probably  pro- 
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dnoe  an  inward  movement  of  sand  toward  the' entrance  from  both  sides,  occur  on  10 
days,  with  a  relative  eifect  equal  to  about  2^  per  cent  of  the  whole.'  The  resultant 
direction  of  the  wind- wave  forces  is  therefore  toward  the  south,  and  the  positions 
and  forms  of  the  outlying  shoals  are  such  as  would  be  expected  with  a  southerly 
movement  of  the  sand  along  the  coast.  Northeast  winds  are  most  frequent  during 
the  fall  and  winter  months ;  southeast  winds  are  most  frequent  during  the  summer 
months.  Heavy  gales  are  of  rare  occurrence.  Their  prevailing  directions  during  the 
past  four  years  have  been  southeast  and  northeast.  The  northeast  gales  are  gener- 
ally of  longer  duration  than  those  from  other  directions. 

1CAP8  AND  DIAGRAMS. 

The  map  of  this  survey  has  been  polyconioaUy  projected  on  a  scale  of  1 :9,600,  the 
area  covered  being  too  large  to  be  conveniently  plotted  on  the  usual  scale  of  . 
1 :4,800.  This  map  shows  all  the  soundincs  taken,  together  with  the  6, 12, 15, 18,  and 
24-foot  curves  of  equal  depth,  the  shore  unes  as  thev  existed  in  Januar^  and  May, 
1891,  the  principal  topographical  features  near  the  snore,  the  triangulation  points, 
and  the  directions  and  velocities  of  observed  currents.  An  index  map  has  also 
been  prepared  on  a  scale  of  1 :  19,200,  on  which  the  15,  18,  and  24-foot  areas  have 
been  shaded  to  different  intensities,  to  show  graphically  the  varying  depths.  A 
sketch  of  Brunswick  Harbor  is  submitted,  showing  the  positions  of  tide  gauges  and 
bench  marks,  with  the  elevations  of  the  latter.  The  principal  tidal  conditions  are 
shown  graphically  by  a  series  of  diagrams  in  fLye  sheets,  and  a  sixth  sheet  shows 
the  cross  section  at  the  entrance,  with  mean  velocity  curves  and  mean  discharge. 

I  wish  here  to  state  that  in  the  execution  of  this  survey  valuable  assistance  was 
rendered  by  Mr.  M.  P.  Paret,  assistant  engineer. 

During  tne  progress  of  the  survey  I  received  from  you  the  following  letter: 

United  States  Engineer  Office, 
,         Savannah,  Ga,,  January  22, 1891* 
Sir  :  So  far  as  I  have  been  able  to  ascertain  pilots  report  that  anchors  do  not  hold 
so  well  on  the  flood  as  on  the  ebb  tide  on  the  ocean  bars  in  this  locality.    Two  ex- 
planations are  offered  by  them :  One,  that  the  incoming  tide  beats  down  the  sand 
and  makes  the  bars  harder ;  the  other,  that  the  sand  during  flood  tide  is  ''  alive,''  and 
that  the  continual  drifting  in  this  manner  renders  it  difficult  for  the  anchors  to  bold. 
I  should  be  glad  if  you  would  look  into  this  matter  a«  far  as  possible  in  connec- 
tion with  the  survey  now  in  progress  under  your  charge. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieut,.  Carps  of  Engineers, 
Lieut.  Tho8.  H.  Rees, 

Coiys  of  Engineers,  U.  S,  A. 

In  accordance  with  these  instructions  considerable  investigation  and  study  were 
given  to  this  sfRbJect  and  no  evidence  could  be  found  upholding  the  former  of  the 
above  hypotheses.  On  the  contrary,  everything  tended  to  prove  the  correctness  of  ~ 
the  second  explanation.  By  wading  along  the  beach  or  on  the  shoals  during  low 
water  it  was  found  that  while  the  ebb  currents  continued  the  bottom  was  firm  and 
compact  and  it  was  impossible  to  force  even  the  flat  blade  of  an  oar  into  the  sand 
mdre  than  an  inch  or  two.  As  soon,  however,  as  flood  currents  were  established 
the  bottom  became  soft  and  loosened,  the  feet  would  sink  into  the  sand,  which 
seemed  to  be  washed  away  from  around  them  and  the  slightest  motion  would  throw 
the  sand  into  suspension.  An  oar  could  now  be  forced  some  distance  into  the 
bottom.  While  some  experiments  with  dynamite,  with  a  vie^jtv  to  deepening  the 
bar,  were  being  carried  on  by  the  city  of  Brunswick  during  the  months  of  July  and 
August  last,  the  diver  who  was  employed  in  sinking  the  charges  was  questioned  in 
regard  to  the  character  of  the  bottom  during  ebb  and  flood  tides,  and  he  stated  that 
during  the  ebb  the  bottom  was  hard  and  smooth,  but  on  a  flood  tide  the  sand  was 
''aHve"  and  the  bottom  soft  and  shifting.  And  further,  that  during  ebb  tide  the 
water  was  generally  clear,  unless  ''roiled''  by  stormy  weather,  so  that  he  was  able 
to  see  quite  distinctly;  while  during  flood  tide  the  water  was  always  so  turbid  that 
he  was  in  total  darkness  at  the  bottom  and  could  see  nothing.  He  also  stated  that 
he  had  ibond  these  same  conditions  to  exist  at  all  the  sandy  narbors  of  the  Atlantic 
coasf  where  he  had  been  employed  in  diving.    The  consensus  of  opinion  among  the 

gilots  of  Brunswick  Harbor  was  that  the  bottom  was  ''alive"  during  flood  tide  and 
ard  and  firm  during  the  ebb,  and  my  own  observations  during  the  progress  of  this 
survey  lead  me  to  the  same  conclusion. 

The  existence  of  this  difference  in  the  condition  of  the  sea  bottom  near  shore 
dozing  ebb  and  flood  tides  being  established,  it  is  natural  to  seek  some  explanation 
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for  80  Bingulor  and  important  a  phenomenon,  and  a  possible  one  is  fonnd  in  the 
difference  of  hydranlio  leYels  that  is  maintained  by  the  tidal  wave  as  it  approaches 
the  shore.  During  flood  tide  the  greater  elevation  of  sorfftce  exists  out  at  sea  and 
the  water  flows  in  toward  the  region  of  lesser  height  near  shore,  not  only  over  the 
bottom,  but  it  seeks  also  to  find  a  way  through  the  saturated  sands  and  mud  of  the 
bottom,  and  on  emerging  from  them  it  lifts  and  stirs  the  sand,  producing  the  con- 
dition known  as  ''live  sand/'  As  the  reverse  slope  of  the  tidal  wave  approaches  the 
shore  the  lesser  elevation  of  surface  exists  out  at  sea  and  ebb  currents  are  estab- 
lished, th^  seaward  flow  taking  place  not  only  over  the  sands  but  seeking  also  to 
penetrate  them,  and  this  tendency  of  the  water  to  flow  into  the  sand  near  the  shore 
.compacts  and  hardens  it,  thus  producing  the  condition  described  as  existing  during 
ebb  tide. 

Whether  this  is  the  correct  explanation  or  not  it  can  not  be  doubted  that  the  con- 
dition of  ''  live  sand''  attendant  on  the  flooding  of  the  tide  must  exercise  a  marked 
influence  on  the  resultant  direction  of  sand  transportation  by  the  tidal  currents.  It 
may  in  part  be  the  cause  of  the  gradual  shoaling  that  is  taking  place  on  the  outer 
bars  and  sheals  at  nearly  all  of  the  South  Atlantic  harbors  where  the  conditions  are 
not  complicated  by  fresh-water  flow. 

This  subject  seems  to  the  writer  to  be  one  deserving  of  more  thorough  investiga- 
tion and  study  than  has  been  accorded  it  in  the-  past,  with  the  possible  result  of 
throwing  more  light  on  the  nature  of  the  forces  that  control  the  formation  of  oar 
harbor  entrances. 

DESCRIPTION. 

Brnnswick  Harbor  is  oue  of  the  many  deep  and  irregular  indentations  of  the  coaet 
that  exist  near  the  apex  of  the  reentrant  angle  formed  by  the  shore  line  of  the  South 
Atlantic  between  Cape  Hattcras  and  Cape  Canaveral.  It  comprises  St.  Simon 
Sound,  Brunswick  River,  and  the  lower  portions  of  Turtle  and  East  rivers.  The 
entrance  to  St.  Simon  Sound  is  about  one  statute  mile  in  width  and  lies  between  St. 
Simon  Island  on  the  north  and  Jekyl  Island  on  the  south.  Just  within  the  en- 
trance the  sound  branches  into  two  main  arms  extending  toward  the  north  and  south. 
The  northern  arm  divides  immediately  into  three  branches,  viz,  Fredorica  River, 
Mackays  River,  and  Back  River,  which  continue  in  a  northerly  direction  and  open 
into  Altamaha  Sound.  The  southern  main  arm  of  the  sound  is  called  Brunswick 
River.  It  turns  to  the  west  and  northwest  and  branches  into  East  River  and  Turtle 
River,  on  the  former  of  which  is  sitnated  the  city  of  Brunswick.  East  River  re- 
joins Turtle  River  about  3  miles  above  its  lower  mouth. 

In  the  lower  harbor  there  is  an  anchorage  area  with  depths  exceeding  20  feet  at 
mean  low  water  of  about  2,000  acres,  and,  in  addition  to  this,  low- water  depths  of 
from  20  to  30  feet  are  found  in  Turtle  River  for  a  distance  of  about  6  miles  above 
Brunswick.  The  total  area  of  the  harbor  is  about  20  square  miles.  There  is  a  chan- 
nel exceeding  20  feet  in  depth  at  mean  low  water  from  the  lower  mouth  of  East 
River  nearly  to  the  bar. 

In  the  gorge  between  St,  Simon  Island  and  Jekyl  Island  there  are  in  the  north- 
em  half  maximum  depths  of  91.5  feet  at  mean  low  water,  and  a  mean  depth  of  58.8 
feet.  The  southern  half  of  the  entrance  is  almost  completely  choked  vp  by  a.  shoal 
extending  from  the  northern  end  of  Jekyl  Island  and  rising  nearly  to  the  level  of 
mean  low  water.  It  is  indeed  completely  bare  at  low  water  of  spring  tides.  The 
deep  water  at  the  entrance  is  prolonged  seaward  nearly  in  a  straight  line,  but 
gradually  widening  and  shoaling  until  the  bar  is  reached,  where  a  low-water  aepth 
of  but  13.2  feet  is  found.  The  bar  is  part  of  a  continuous  line  of  shoals  inclosing 
the  inner  deep  water  in  the  form  or  a  horseshoe.  It  is,  however,  remarkably  nar- 
row, the  inner  and  outer  15-foot  curves  approaching  each  other  to  within  600  and 
700  feet;  and  the  18-foot  curves  being  separated  by  a  distance  of  only  about  2,400 
feet. 

An  unusual  circumstance  in  connection  with  the  form  of  the  seaward  slope  is 
found  in  the  deep  pocket  that  cuts  into  the  shoals  almost  to  the  bar,  making  an  in- 
dentation in  the  outer  15  and  18  foot  curves  over  a  mile  in  length.  The  outer  24-foot 
curve  crosses  the  mouth  of  this  deep  pocke);  without  any  inward  tendency.  There  is 
thus  formed  a  sort  of  roadstead  between  the  outer  shoals  beyond  the  bar. 

The  shoals  north  of  the  deep  inner  channel,  called  the  north  breakers,  have  a  very 
steep  slope  on  the  inner  side,  which  brings  their  crest  close  to  the  channel  and  a 
gentle  slope  on  the  northern  side,  reaching  a  depth  of  15  feet  about  a  mile  from  the 
erest. 

Close  to  St.  Simon  Island  a  flood  channel  nearly  12  feet  in  depth  cuts  across  the 
shoals  to  the  deeper  water  beyond  them,  and  half  wav  to  the  bar  there  seems  to  be 
a  tendency  toward  the  formation  of  another  lateral  channel  across  the  shoals.  The 
south  shoals  have  very  gentle  inner  and  outer  slopes  and  spread  over  a  wide  area, 
extending  indeed  to  the  deep  water  behind  the  northern  shoals  at  St.  Andrews 
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Sonnd.  There  is  a  secondary  channel  having  nearly  an  equal  capacity  with  the 
main  channel,  that  hranchee  jfrom  the  latter  naif  a  mile  inside  the  bar  and '  cuts 
through  the  south  shoals  in  a  southerly  and  southeasterly  direction.  The  inner  and 
enter  15-foot  curves-  on  this  line  are  about  2,800  feet  apart.  Between  this  and  the 
main  channel  are  shoals  that  in  places  do  not  exceed  6  or  7  feet  in  depth  at  low 
water.  They  extend  farther  seaward  than  do  the  northern  shoals  and,  together 
with  the  inner  south  shoals,  are  called  the  south  breakers.  The  crest  of  the  oar  is 
4  miles  from  the  shore  of  St.  Simon  Island.  The  12-foot  curve  of  the  north  shoals 
extends  seaward  nearly  a  mile  beyond  the  bar,  and  that  of  the  south  shoals  extends 
about  1^  miles  beyond  that  point,  while  between  them  is  the  deep  water  of  the  outer 
roads. 

CONTROLLING  FORCES  AND  MOYEMRNT  OF  SAND. 

• 

Sufficient  evidence  has  been  presented  in  the  foregoing  pages  of  this  report  to  show 
that  the  resultant  direction  of  the  forces  that  move  the  sand  and  mold  the  shoals  is 
toward  the  south.  About  one-half  of  all  the  winds  are  onshore  winds,  and  of  the 
latter,  those  that  produce  a  southerly  movement  of  sand,  «re  to  those  producing  a 
northerly  movement  in  the  proportion  of  29  to  16.  Moreover,  the  storms  of  greatest 
force  and  longest  duration  are  from  the  northeast,  and  the  probable  existence  of  an 
offshore  southerly  current  has  been  shown.  An  examination  of  the  various  harbor 
entrances  in  this  vicinity  shows  in  each  case  a  southerly  deflection  of  the  outer  por- 
tion of  the  main  channel,  a  long  and  narrow  shoal  bordering  the  channel  on  the 
norths  with  abrupt  slopes  on  the  inner  side  and  a  flatter  slope  on  the  outer  side,  and 
a  wide-spreading  shoal  south  of  the  channel  extending  to  the  deep  pocket  behind 
the  northern  shoals  of  the  next  entrance  toward  the  south.  A  swash* or  flood  chan- 
nel generally  exists  close  to  shore,  from  the  deep  water  behind  the  northern  shoals 
to  the  inner  main  channel. 

These  conditions  indicate  that  the  sand  cai'ried  by  the  waves  and  the  flood  cur- 
rents into  the  inner  channel  is  picked  up  by  the  more  concentrated  ebb  flow  and 
borne  seaward.  The  dispersion  of  the  currents  toward  the  north  and  south  dis- 
,  tributes  some  of  the  suspended  material  over  the  north  and  south  shoals,  and  the 
remainder  is  carried  toward  the  bar,  where  the  currents  have  become  so  weakened 
by  dispersion  that  they  are  compelled  to  drop  much  of  their  load,  and  thus  the  bar  is 
formed. 

The  material  carried  over  the  north  shoals  is  met  by  the  general  southerly  tend- 
ency of  the  drift,  so  that  it  is  deposited  close  to  the  channel  in  the  form  of  a  long 
and  narrow  shoal.  That  which  is  borne  to  the  south,  on  the  contrary,  is  urged  on  by 
the  southerly  drift,  and  scattered  widely,  forming  the  broad  expanse  of  the  south 
shoals. 

These  movements  probably  take  place  little  by  little,  and  with  many  steps  back- 
ward, but  the  general  movement  of  sand  is  believed  to  be  in  the  directions  indi- 
cated. 

CHARACTER  OF  BAR  AND  CHANGES. 

The  material  of  the  surface  of  the  bar  consists  of  about  70  per  cent  of  medium 
gray  sand  and  SO  per  cent  of  broken  shell,  with  traces  of  fine  gravel,  or  rather  of 
a  coarser  sand.  This  material  is  only  3  or  4  feet  in  thickness  and  beneath  it  is  found 
a  dark  blue  sticky  mud,  the  depth  of  which  is  unknown,  but  is  probably  very  great. 
This  mud  is  similar  in  character  to  the  marsh  mud  that  covers  extensive  areas  on 
shore.  When  fireshly  brought  to  the  surface  it  has  a  strong  sulphurous  smell,  which 
it  ffradually  loses  by  exposure  to  the  air.  As  it  dries  it  turns  to  a  light  slaty  color 
and  hardens.    While  under  water  it  is  very  soft  and  easily  eroded. 

A  comparison  of  the  present  survey  with  an  examination  of  the  bar  made  in  May, 
1887,  by  Lieut.  J.  E.  Pillsbury,  U.  S.  Navy,  of  the  U.  8.  Coast  and  Geodetic  Survey, 
shows  that  the  inner  6, 12,  and  18  foot  contours  of  the  north  breakers,  just  inside  the 
bar,  have  moved  to  the  south  from  150  to  200  feet;  that  the  inner  area  inclosed  by 
the  18-foot  curve  has  widened  and  moved  to  the  south,  and  that  the  outer  18-foot 
area  has  also  moved  to  the  south.  There  has  been  no  seaward  or  shoreward  move- 
ment of  these  18-foot  curves  during  the  intervening  period.  There  has,  however, 
been  a  movement  toward  the  bar  of  the  12-foot  curve  of  the  north  breakers,  which 
has  practically  closed  the  old  north  channel,  in  which  there  was  a  depth  of  14  feet 
in  1887.  A  general  shoaling  toward  the  north  and  deepening  toward  the  south  of 
the  bar  channel  has  taken  place,  moving  the  channel  about  half  a  mile  south  of  its 
former  position,  so  that  instead  of  making  a  wide  detour  to  the  north  the  present 
channel  curves  slightly  to  the  south,  but  resumes  its  former  position  beyond  the  bar. 

A  survey  made  in  the  year  1856  shows  that  there  was  then  a  depth  on  the  bar  at 
low  water  of  15  feet.  A  shoaling  of  about  2  feet  has,  therefore,  taken  place  since 
^hat  time.    The  deep  pocket  inside  of  th^  bar  has  also  shoaled  to  some  extent.    The 
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outer  deep  pocket  beyond  tlie  bar  was  formerly  inclosed  by  the  18>foot  onrve,  with  a 
second  18-foot  onrve  on  the  seaward  slope.  This  region  has  deepened  so  that  there 
is  now  not  less  than  19.5  feet  between  the  bar  and  deep  water  at  sea. 

Early  charts  show  the  6-foot  curve  to  have  been  continuous  around  the  north 
breakers.  This  curve  is  now  broken  through  by  a  slough  channel  that  crosses  the 
shoals  at  a  point  midway  between  the  shore  and  the  bar,  with  depths  of  from  7  to  9 
feet,  and  the  southern  slope  of  the  shoals  is  deeply  indented  by  the  12-foot  curve. 
The  flood  channel  near  St.  Simon  Island  has  deepened  slightly.  No  marked  changes 
have  taken  place  on  the  south  shoals. 

COMMERCE. 

No  additional  data  concerning  the  commerce  of  the  port  of  Brunswick  has  beeA 
collected  since  your,  report  thereon  to  the  Chief  of  Engineers  for  the  year  1891  was 
submitted.  I  can  not  hope  to  present  any  more  fully  and  forcibly  than  is  there  pre- 
sented the  commercial  importance  of  Brunswick  Harbor,  and  I  have,  therefore,  taken 
the  liberty  of  inserting  tkat  report  herein,  adding  such  comments  as  seem  pertinent 
with  relation  to  the  improvement  of  the  outer  bar. 

"Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  commercial  im- 
portance, the  value  of  the  exports  for  that  year  being  less  than  $500,000.  Jn  1875 
the  value  of  the  total  exports  had  increased  to  $639,000.  From  that  year  up  to  the 
present,  and  especially  since  1880,  the  importance  of  the  city  of  Brunswick  has  in- 
creased with  remarkable  rapidity,  and  this  rapid  growth  has  been  healthy  and 
steady,  with  the  exception  of  the  year  1889,  when  the  business  of  the  port  showed 
an  increase  of  60  per  cent  over  that  of  the  year  immediately  preceding 

"  In  1880  the  population  of  Brunswick  was  2,891 ;  it  is  now  estimated  at  12,000, 
and  is  still  growing  at  the  same  rate.  Taxable  property  has  increased  in  value  from 
$1,300,000  in  1880  to  $6,000,000  in  1890.  The  naval-stores  business  did  not  begin  here 
until  1875,  but  now  there  is  a  yearly  business  of  more  than  $1,000,000.  During  the 
same  period  the  lumber  business  shows  an  enormous  increase.  The  supply  of  yellow 
pine  timber  is  within  easy  reach  of  this  port,  and  is  practically  inexhaustible, 
white  oak,  ash,  cypress,  hard  woods,  American  mahogany,  and  live  oak  are  acces- 
sible within  short  distances,  and  all  other  classes  of  hard  woods  are  attainable  in 
unlimited  quantities  from  Alabama,  Tennessee,  and  north  Georgia.  In  1880  there 
were  shipped  from  this  port  37,000,000  feet  of  lumber ;  in  1890  the  e^ipments  of 
lumber  amounted  to  191,141,000  feet,  valued  at  $1,914,145.  These  figures  show  an 
increase  of  about  75  per  cent  in  the  amount  shipped,  and  the  values  given  show  a 
decrease  in  the  price  per  thousand  feet.  Lumber  was  at  one  time  the  chief  export 
of  Brunswick,  but  cotton  now  holds  that  place.  The  exports  of  this  staple  during 
the  season  of  1884-'85  amounted  to  but  4,000  bales.  Since  then  the  exports  of  ijiis 
article  have  increased  wonderfully,  and  187,446  bales,  valued  at  $8,605,942,  were 
shipped  during  the  season  of  1889-^90. 

''  Two  railroads,  the  East  Tennessee,  Virginia  and  Georgia  and  the  Brunswick  and 
Western,  terminate  here,  the  former  reaching,  with  its  connections,  the  North  and 
Northwest,  and  the  latter  extending  across  Georgia  into  Alabama  and  beyond, 

"  The  following  lines  of  steamers  have  been  established : 

"  Mallory  Line,  Brunswick  to  New  York,  one  steamship  per  week. 

f*  Brunswick  to  Savannah,  two  steamers  per  week. 

**  Brunswick  to  Feniandina,  one  steamer  per  day. 

"  Brunswick  to  Darien,  one  steamer  per  day. 

'*  Brunswick  to  river  points,  seven  steamers  per  week. 

''The  passenger  traffic  to  and  from  New  York  over  the  line  now  in  operation  would 
be  greatly  stimulated  were  the  outer  bar  improved  so  that  the  steamship  company 
could  positively  announce  the  departure  of  its  steamers  from  Brunswick  at  the  same 
hour  every  sailing  day,  irrespective  of  tides.  The  inward  bound  steamers  are  often 
compelled  to  wait  outside  the  bar  for  high  water,  and  this  circumstance  tends  to  re- 
tard the  development  of  the  inward  passenger  traffic.  Even  with  this  disadvantage 
to  contend  with,  the  passenger  traffic  to  and  from  New  York  over  the  Mallory  Line 
showed  an  increase  in  1890  of  20  per  cent  over  the  previous  year. 

"  Besides  the  lines  of  steamers  previously  mentioned,  a  lar^e  fleet  of  foreign  and 
coastwise  steam  and  sailing  vessels  is  engaged  in  the  Brunswick  trade,  which  con- 
aista  principally  of  shipments  of  cotton,  naval  stores,  and  lumber. 


Digitized  by 


Google 


APPENDIX  N REPOET  OF  CAPTAIN  CARTER. 


1345 


Shipments,  foreign  and  coastmse. 


Articles. 

1888. 

1889.                    j                    1890. 

Amount. 

Value. 

Tons. 

Amount.!    Value. 

Tons.  'Amount. 

Value.     Tons. 

Cotton bales . . 

Roein barrels.. 

Turpentine  — do. . . 

Lumber Mfoet.. 

Cross  ties  .number. . 
Miscellaneous. tons  . 

82.471 
195.000 
57, 133 
88,274 
159,  OOC 
316 

$4,373,291 

390, 000 

677,033 

1, 182, 985 

60,000 

7,905 

20,618 
24,375 
13, 134 
214, 027 
15,000 
316 

171,607 
190,000 
45,000 
110, 000 
204,000 
1,132 

$8, 117, 126  42, 902     187, 446  $8, 605, 942  46, 861 
380,000  23,750,    182,963       365,906  21,619 
787,600   10,345,      43,984       791,712   10,150 
1,540,000  266,2001    191,141   1,914,145  340.648 
81,600  20,400'    265,000       106,000,26,500 
28,289     l,132j        8,034        75,872i    3,034 

Total     . 

6,681,214  287,470 
2,937,426117,500 

10,934,615 
3,783,000 

364,729 

11,850,677457,812 
3,937,600157,600 

Estimated    receipts 
by  water,  foreign 
au<l  coastwise t  - 

151,800 

Total  com- 
merce -  -    .    T  - 

9, 628, 640  404. 070 

14, 717, 615 

516.029' 

15,797,077,615,412 

! 

' 

^    1 

"  These  figures  show  an  increase  of  nearly  50  per  cent  in  the  trade  of  1889  over  that 
of  1888,  while  the  tonnage  of  1890  shows  au  increase  of  about  20  per  cent  over  that  of 
the  preceding  year. 

''Persons  interested  in  the  trade  of  Brunswick  estimate  that  owing  to  the  past 
works  of  improvement  in  the  harbor  freight  rates  have  been  reduced  from  18  to  20 
per  cent,  and  that  if  the  improvements  were  completed  according  to  the  existing  pro- 
ject the  total  volume  of  trade  would  be  increased  200  per  cent."' 

Brunswick  Harbor,  with  its  former  low-water  depth  of  15  feet  on  the  outer  bar, 
acquired  the  reputation  of  being  a  deep-water  port,  and  the  TB.m6.  growth  and  pros- 
perity of  the  city  are  largely  attributable  to  that  reputation.  The  gradual  shoaling 
of  the  outer  bar  and  consequent  limitation  of  the  advantages  of  this  magniiicent 
harbor  to  vessels  of  lighter  draft,  work  greater  injury  to  her  commercial  interest 
than  would  have  resulted  if  a  greater  depth  on  the  bar  had  never  existed,  for  deep- 
draft  vessels  still  seek  this  port  ^or  cargoes,  expecting  ample  accommodation,  and  are 
frequently  compelled  to  wait  several  weeks  for  suitable  conditions  of  tide  and  wind 
to  cross  the  bar,  or  are  compelled  to  put  to  sea  with  incomplete  cargoes,  llie  com-  . 
mercial  importance  of  Brunswick  has  already  been  recognized  by  the  General  Gov- 
ernment ill  the  works  of  improvement  of  the  inner  harbor,  with  what  beneficial  re- 
sults, may  be  seen  from  the  foregoing  quoted  report. 

The  citizens  of  Brunswick  have  become  alarmed  at  the  threat^ing  blow  to  their 
commercial  interests,  and  on  two  occasions  have  sought  by  their  own  efforts  to  ob- 
tain an  increase  of  depth  on  the  outer  bar.  At  the  first  trial,  nearly  three  years  ago, 
the  method  of  harrowing  was  adopted,  but  an  increase  in  depth  of  only  a  few  inches 
was  effected.  Again,  during  the  mouths  of  July  and  August  last,  an  experiment 
was  made  in  the  use  of  dynamite  as  a  means  of  throwing  i^e  material  of  the  bottom 
into  suspension  to  be  borne  off  by  the  currents ;  but  though  considerable  material 
was  moved,  it  resulted  only  in  a  slight  seaward  movement  and  narrowing  of  the 
bar,  without  any  material  increase  in  the  depth. 

The  thorough  railway  communication  between  Brunswick  and  the  interior,  ex- 
tending far  to  the  northwest  and  west :  and  her  excellent  terminal  facilities,  capable 
of  almost  indefinite  extension ;  as  well  as  the  remarkable  growth  in  commercial  im- 
portance, as  shown  by  her  past  history,  lead  to  a  confident  faith  in  her  future 
growth  and  prosperity,  provided  these  are  not  checked  by  the  deterioration  of  her 
harbor,  and  to  the  belief  that  there  will  be  an  ample  return  to  the  country  in  the 
benefits  that  will  accrue  to  the  shipping  interests  of  this  region,  for  any  reasonable 
outlay  that  may  be  required  in  improving  Brunswick  outer  bar. 

PLAN  OP  IMPROVKMENT. 

A  channel  across  the  bar  300  feet  in  width  and  26  feet  deep  at  mean  low  water 
oould  be  obtained  by  dredging  alone  by  the  removal  of  about  224,000  cubic  yards  of 
material  in  place  and  at  a  cost,  in  round  numbers,  of  $130,000.  Such  a  chaunel 
would  not,  however,  be  permanent,  but  would  require  large  annual  expenditures 
for  maintenance.  The  actual  cost  of  maintenance  can  not  be  closely  estimated,  but 
it  would  probably  be  from  $50,000  to  $75,000  per  year,  and  even  then  it  would  not  be 
entirely  effective.  Experience  on  similar  bars  at  South  Atlantic  and  Gulf  harbors 
has  shown  that  an  attempt  to  deepen  the  bar  by  dredging  alone  is  not  met  by  de- 
creased action  of  the  deteriorating  forces,  but  that  a  continual  struggle  against 
them  must  be  maintained.  Storms  may  in  a  short  time  almost  obliterate  the  effects 
of  previous  work,  while  they  will  at  the  same  time  and  for  longer  periods  prevent 
the  adoption  of  anv  measures  for  relief.  lu  such  cases  deep-drart  vessels  might  be 
caught  within  the  harbor  by  the  sudden  shoaling  of  the  channel  and  detained  for 
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long  periods  while  the  slow  process  of  dredging  to  the  former  depth  was  going  on. 
The  uncertainty  as  to  the  depth  to  be  expected  on  the  bar  woold  be  a  constant 
source  of  embarrassment  and  possible  loss,  and  would  prevent  the  full  use  of  the 
^eater  depths,  even  when  they  existed.  For  these  reasons  improvement  by  dredg- 
ing alone  is  not  recommended. 

In  the  consideration  of  a  plan  of  improvement  by  means  of  jetties  it  is  assumed 
that  if  velocities  are  induced  across  the  bar  approximately  equal  to  those  that  now 
exist  at  the  entrance  where  such  great  depths  are  maintained,  they  will  be  amply 
sufficient  to  maintain  the  proposed  depth  of  26  feet  at  mean  high  water  throughout 
the  channel  to  the  sea.  To  this  end  an  effective  cross-sectional  area  for  tidal  flow  be- 
tween and  over  the  jetties  must  be  allowed,  fully  equal  to  that  at  the  entrance.  No 
greater  contraction  than  this  of  the  cross-sectional  area  is  permissible,  because  it  is 
essential  not  only  to  the  improvement  of  the  outer  bar.  but  also  to  that  of  the  inner 
harbor  now  in  progress,  that  the  tidal  conditions  of  the  inner  basin  remain  unchanged. 

The  province  of  a  northern  jetty  is  to  check  the  southward  movement  of  sand  across 
the  north  shoals  and  prevent  its  being  washed  into  the  channel  and  carried  to  tiie 
bar  by  the  ebb  currents,  and  in  couj unction  with  the  south  jetty  to  confine  the  cur- 
rents and  train  them  in  the  most  favorable  direction  across  the  bar.  Its  position  is 
practically  determined  by  the  direction  of  the  outer  channel  and  the  location  of  the 
north  shoals  with  reference  thereto.  The  jetty  should  be  placed  beyond  the  crest  of 
the  shoals  to  avert  the  possible  danger  of  its  being  undermined  should  the  increased 
currents  erode  the  inner  slopes  to  a  serious  extent.  A  position  about  1,600  feet  ttom. 
the  northern  edge  of  the  outer  channel  is  chosen  as  a  safe  one,  and  the  line  of  tilie 
jetty  is  made  parallel  with  the  axis  of  this  portion  of  the  channel.  This  line  pro- 
duced strikes  the  shore  perpendicularly  at  a  point  about  three-quarters  of  a  mile 
from  the  entrance.  There  is,  therefore,  no  necessity  for  any  change  in  the  direction 
of  the  north  j  etty .  As  to  its  hei  gh t,  the  shore  end  should  be  raised  to  the  level  of  mean 
high  wat^  uutil  the  region  of  breaking  waves  is  past,  or  say,  till  a  low- water  depth 
of  6  feet  is  reached.  The  crest  may  then  be  dropped  to  the  mean  elevation  of  sunace 
at  the  beginning  of  ebb  flow,  and  this  height  snould  be  maintained  seaward  until  a 
slight  southerly  inclination  of  the  ebb  currents  conforming  with  existing  tendencies 
has  been  effected.  This  determines  the  height  for  a  distance  of  13,600  feet  from 
shore.  From  this  point  to  the  crest  of  the  bar  the  jetty  may  be  raised  only  to  the 
height  of  mean  low  water;  and  beyond  the  bar  it  may  slope  gradually  to  tfie  level  of 
the  foundation  course  at  its  outer  end  on  the  18-foot  curve,  24,800  feet  from  shore. 

A  southern  jetty  will  be  necessary  to  prevent  the  erosion  of  the  south  shoalB  and 
the  breaking  through  of  lateral  channels  in  this  direction  and  to  assist  the  north 
jetty  in  connninff  the  main  currents  to  the  proposed  channel.  Its  outer  end,  frt>m 
l^e  inner  slope  of  the  bar  seaward,  should  be  parallel  to  the  opposite  portion  of  the 
north  jetty.  If  placed  at  a  distance  of  5,000  feet  from  the  north  jetty,  the  least  cross- 
sectional  area  at  low  water  between  the  jetties  will  be  about  71,000  square  feet, 
nearly  one-half  of  that  at  the  gorge.  This  places  the  south  jetty  well  over  on  the 
shoals,  where  any  increase  in  channel  width  would  not  be  attended  by  any  great 
increase  of  cross  section  and  would  be  followed  by  a  loss  of  concentration  in  the 
flow  through  the  Jettied  channel.  It  is  proposed  to  furnish  the  additional  cross- 
sectional  area  necessary  to  maintain  its  equality  with  the  gorge  area,  by  keeping  the 
crest  of  the  jetty  low.  The  shore  arm  extending  perpendicularly  from  the  «^kyl 
Island  shore  until  a  depth  of  6  feet  at  low  water  is  reached,  is  soplacedas  toiaolude 
between  its  outer  end  and  an  opposite  point  of  the  north  jetty  a  high- water  cross- 
sectional  area  fiiUy  equal  to  that  at  the  entrance.  The  shore  arm  and  outer  arm  are 
connected  by  a  broken  line,  as  shown  on  the  chart.  The  shore  arm  is  proposed  to  be 
raised  to  the  level  of  mean  high  water  until  the  region  of  breaking  waves  is  past,  or 
till  a  depth  of  6  feet  at  low  water  is  reached.  The  height  of  the  remaining  portion 
must  be  such  as  to  furnish  over  its  crest  the  cross-sectional  area  necessary  to  main- 
tain unchanged  the  present  tidal  conditions  in  the  inner  harbor  and  to  produce  the 
proper  current  velocities.  This  will  be  attained  by  keeping  the  crest  8  feet  below 
the  level  of  mean  low  water. 

When  the  strengthened  tidal  currents,  assisted  by  dredging  if  necessary,  have 
scoured  a  deeper  channel  across  the  bar  and  thus  increased  the  cross-sectional  areas 
between  the  jetties,  it  may  be  found  advisable  ultimately  to  raise  one  or  both  jetties 
to  a  greater  neight,  in  order  to  keep  sand  out  of  the  channel  and  to  maintain  the 
increased  current  velocities. 

A  form  of  construction  similar  to  that  adopted  for  thejetties  at  Cumberland  Sound 
is  proposed,  with  such  changes  as  are  rendered  necessary  where  the  heights  are 
greater  or  the  degree  of  exposure  is  different.  For  the  foundation  courses,  brush 
mattresses  100  feet  in  widtn,  loaded  with  rip  rap  stone,  are  proposed ;  above  this 
alternate  courses  of  brush  mattresses  and  rip  rap  stone,  to  be  used  as  high  as  the 
process  of  complete  sanding  over  continues,  which,  for  those  portions  of  the  jetties 
inside  of  the  bar  will  probably  be  at  least  to  a  level  of  6  or  7  feet  below  mean  low 
water.  The  remainder  of  the  jetty  to  low- water  level  to  be  built  of  rubble  stone, 
none  of  which  above  a  depth  of  3  feet  at  low  water  should  weigh  less  than  250 
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poands.  Below  that  depth  the  stone  may  weigh  from  50  to  250  poands.  Where  the 
jetty  rifies  ahove  low  water  a  capping  of  bloc&  of  etone  or  concrete  wei^htnc^  from 
3  to  4  tons  is  proposed.  Suitable  stone  for  this  purpose  is  not  obtainable  within  a 
reasonable  distance  and  concrete  would  probably  be  used. 

It  is  assumed  that  a  crest  width  of  10  feet  at  mean  low  water,  with  side  slopes  of 
1  on  2  to  a  depth  of  3  feet,  and  of  1  on  1.5  below  that  depth,  will  give  a  form  of  cross 
section  sufficiently  stable  for  the  depths  in  which  these  Jetties  are  to  be  placed. 

To  prevent  the  possible  flanking  of  the  jetties  by  storms  and  high  tides  each 
should  be  provided  with  a  shore  extension  or  sand  catch. 

The  order  of  construction  recommended  is  to  tsonstruct  the  shore  extensions,  shore 
arms,  and  foundation  courses  of  both  jetties  simultaneously  in  order  to  hold  the 
beaches  and  shoals  and  prevent  changes  that  might  otherwise  take  place  during  the 
progress  of  the  work.  Next,  to  raise  the  north  jetty  to  the  level  of  mean  low  water. 
Then,  to  complete  the  south  jetty,  and  finally  to  place  the  capping  on  the  north 
jetty.  While  the  south  jetty  is  being  constructed,  the  completed  portion  of  the 
north  jetty  will  have  had  time  to  settle  and  will  be  in  a  condition  to  receive  its 
load  of  concrete  blocks. 

If  the  erosion  of  the  channel  to  the  required  dej^th  is  not  accomplished  by  the  in- 
creased currents,  they  should  be  assisted  oy  dredgmg,  and  this  has  been  included  in 
the  estimates. 

ESTIMATES. 

North  jetty: 

100  feet  shore  extension,  at  $20  per  foot $2,000 

20,000  cubic  yards  concrete,  at  $12  per  cubic  yard 240, 000 

37,000  cubic  yards  large  rubble,  at  $6  per  cubic  yard 222, 000 

190,000  cubic  yards  ordinary  rubble,  at  $3.50  per  cubic  yard 665, 000 

365^000  square  yards  mattresses,  at  $1  per  square  yard 865, 000 

Total  for  north  jetty 1,494,000 

South  ietty: 

100  feet  shore  extension,  at  $20  per  foot 2, 000 

8,200  cubic  yards  concrete,  at  $12  per  cubic  yard 38,400 

16,000  cubic  yards  large  rubble,  at  $6  per  cubic  yard 96, 000 

77,500  cubic  yards  ormnary  nibble,  at  $3.50  per  cubic  yard 271, 250 

458,000  square  yards  mattresses,  at  $1  per  square  yard 458, 000 

Total  for  south  jetty : 865,650 

North  jetty 1,494,000 

South  letty 865,650 

Dredging  224,000  cubic  yards,  at  50  cents  per  cubic  yard 112, 600 

2,471,650 
Engineering  and  contingencies,  10  per  cent 247,165 

Aggregate 2,718,815 

In  conclusion,  I  wish  to  acknowledge  the  valuable  sugj^estions  and  assistance  that 
I  have  received  from  you^  and  that  have  been  freely  usea  in  the  preparation  of  this 
leport. 

APPENDIXES. 

There  are  submitted  herewith  the  following  maps  and  diagrams: 
1.  Map*  of  Brunswick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  showing  sound- 
ings^ curves  of  equal  depth,  and  velocities  and  directions  of  currents.    Scale.  1 :  9600. 

5.  Tracing*  of  Brunswick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  giving  char- 
ftoteiistic  soundings,  curves,  and  currents.    Scale,  1 :  9600. 

3.  Index  map*  of  Brunswick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  showing 
location  of  jetties.    Scale,  1 :  19200. 

4.  Sketch*  of  BrunswicK  Harbor,  showing  position  of  tide  ^ua^es  and  bench  marks. 
•5.  Sketch*  of  entrance  to  St.  Simon  Sound,  showing  distribution  of  ebb  flow. 

6.  Diagrams  of  tidal  conditions,!  in  six  sheets. 

Very  respectfully,  your  obedient  servant. 

Tugs.  H.  Rees, 
First  Lieut,,  Corps  of  Engineers, 
Capt.  O.  M.  Carter, 

Corj^s  of  Engineers,  U,  S.  A, 

•Not  reprinted;  printed  in  House  Ex.  Doc.  No.  34,  Fifty-second  Congress,  first  ses- 
sion. 

♦  Not  printed.  Digitized  by  VaUUVlC 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  FLORIDA. 


REPORT  OF  MAJOR  J.  C,  MALLERT,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  St.  Johns  River,  Florida. 

2.  Ocklawaha  River,  Florida. 

3.  Volusia  Bar,  Florida. 

4.  St.  Augnstine  Harbor.  Florida. 

5.  Northwest  entrance,  Key  West  Har- 

bor, Florida. 

6.  Caloosahatchee  River,  Florida. 

7.  Channel  of   Charlotte    Harbor  and 

Peaae  Creek,  Florida. 


8.  Sarasota  Bay,  Florida. 

9.  Manatee  River,  Florida. 

10.  Tampa  Bay,  Florida. 

11.  Withlacoochee  River,  Florida. 

12.  Harbor  at  Cedar  Keys,  Flori4a. 

13.  Suwanee  River,  Florida. 


United  States  Engineer  Office, 

8t.  Augustine,  Fla.,  July  11^  1892. 
General:  I  have  .the  honor  to  transmit  herewith  my  annual  reports, 
upon  the  works  of  river  and  harbor  improvement  onder  my  charge  for 
the  fiscal  year  ending  June  30, 1892. 

Very  respectfally,  your  obedient  servant, 

J.  C.  Mallery, 
Major ^  Corps  of  Engineers. 
Brig.  Genl  Thomas  L,  Casey, 

Chief  of  Engineers^  U.  8.  A. 


Ox. 

improvement  of  ST.  JOHNS  RIVER,  FLORIDA. 

The  portion  of  the  river  under  improvement  from  Jacksonville  to  the 
ocean  may  be  divided  into  four  reaches,  as  follows: 

1.  Jacksonville  to  Dames  Point:  Length,  12.4  miles;  average  chan- 
nel width  between  20-foot  contours,  1,100  feet;  between  ISfoot  contours, 
1.300  feet;  minimum  15-foot  channel  width,  550  feet;  minimum  mid- 
channel  depth,  20  feet;  mean  range  of  tide,  1.4  feet. 
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2.  Dames  Point  to  Beiwjou  No.  1  (1  mile  below  St.  Johns  Bluff): 
Length,  7.5  miles f  aggregate  length  of  channels  less  than  15  feet  deep, 
1.3  miles;  average  width  of  these  channels  between  9-foot  contours,  400 
feet;  minimum  mid-channel  depth  of  defective  portions,  12.5  feet;  min- 
imum mid-channel  depth  of  remainder  of  reach,  15  feet;  ran^e  of  tide, 
2.72  feet. 

3.  Beacon  No.  1  to  mouth:  Length,  5  miles;  average  width  between 
20-foot  contours,  700  feet;  between  15-foot  contours,  870  feet;  minimum 
mid-channel  depth  (except  at  one  place  1  mile  long),  20  feet;  depth  at 
excepted  place,  15  feet;  range  of  tide,  4.34  feet. 

4.  Mouth  to  outer  bar:  Distance,  2.5  miles.  Before  the  improvement 
was  begun  this  was  crossed  by  shifting  channels  from  2.1  to  2.5  miles 
long  and  having  a  mean  low- water  depth  of  from  5  to  7  feet.  The  tidal 
range  on  the  outer  bar  is  5.8  feet.  There  are  two  channels  across  the 
bar.  The  north  channel  crosses  the  line  of  the  prolongation  of  the 
north  jetty  axis  at  a  sUght  angle.  It  has  a  least  mean  low-water  depth 
of  10.5  feet,  found  on  the  crest  of  the  bar.  The  south  channel,  that 
used  by  vessels,  crosses  the  line  of  Ward  Bank  and  the  prolongation 
of  the  south  jetty  axis,  passing  close  to  the  end  of  the  jetty.  It  has  a 
least  mean  low- water  depth  on  the  bank  between  the  jetties  of  14*5  feet^ 
and  on  the  outer  bar  of  11.5  feet. 

PROJECT  OP  EtfPROVBMENT. 

The  operations  for  improving  this  channel  have  been  carried  on  in 
accordance  with  a  project  submitted  to  the  Chief  of  Engineers  June 
30, 1879,  by  the  late  Gen.  G.  A.  Gillmore,  Colonel,  Corps  of  Engineers, 
and  printed  as  part  of  Appendix  1 7,  Annual  Report  of  the  Chief  of 
Engineers  for  1879. 

The  approved  project  is  to  obtain  a  least  mid-channel  depth  of  15 
feet  at  mean  low  water  from  Jacksonville  to  the  ocean.  This  depth  is 
to  be  obtained  across  the  bar  at  the  mouth  by  concentrating  and  di- 
recting the  flow  of  the  river  by  two  long  jetties,  starting  from  opposite 
shores  of  the  entrance  and  converging  until,  near  their  outer  extremi- 
ties on  the  bar,  they  shall  be  1,600  feet  apart.  The  jetties  are  to  be 
t>uilt  of  riprap  stone  on  mattresses  of  log  or  brush  and  suitably  capped. 
According  to  a  detailed  project  approved  June  11, 1891,  and  approved 
in  a  modified  form  March  30,  1892,  the  ship  channel  in  the  defective 
reach,  Dames  Point  to  Beacon  No.  1,  is  to  be  deepened  by  dredging 
and  protected  by  dikes  and  shore  revetment  of  cheap  construction. 
This  work  is  now  being  carried  out  by  means  of  an  appropriation  of 
$300,000  made  for  the  purpose  by  Duval  County.  The  estimated  cost 
of  this  portion  of  the  work  is  $324,000,  and  of  the  entire  improvement 
$1,741,000.  Gen.  Gillmore's  original  estimate  was  $1,426,000.  The 
increase  in  cost  is  due  mainly  to  the  increase  in  the  depth  of  water  in 
which  the  jetties  must  be  built,  caused  by  the  scour  around  the  ends 
during  the  long  period  of  time  in  which  the  work  has  been  carried  on, 
and  to  other  effects  of  the  intermittent  prosecution  of  the  work,  and 
finally  to  the  increased  depth  as  proposed  by  the  modified  project  for 
Dames  Point. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Operations  were  carried  on  under  seven  appropriations,  viz: 

By  act  approved — 

June  14,  1880 $125,000 

March  3, 1881 100,000 

By  act  passed  August  2,  1882 150,000 
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By  act  approved — 

July  5,  1884 $150,000 

August  5,  1886 150,000 

By  act  of  August  11,  1888 175,000 

By  act  approved  September  19, 1890 170,000 

Total 1,020,000 

Of  these  the  first  five  were  for  improving  the  channel  over  the  bar  at 
the  mouth  pnly.  The  last  two  were  available  for  the  complete  project. 
The  work  was  done  almost  entirely  by  contract  as  funds  were  avail- 
able. On  June  30y  1891,  the  progress  of  the  jetty  construction  was  as 
follows: 

South  jetty. — ^Total  length  of  jetty,  including  shore  extension,  7,147 
feet;  length  at  fiill  height  and  capped,  1,740  feet;  additional  length 
above  low  wat^r,  except  a  few  small  gaps  at  outer  end,  4,680  feet;  depth 
over  remaining  length  of  727  feet  sloping  from  mean  low  water  to  13 
feet  below.  The  total  amount  of  materials  of  construction  used  is  as 
follows:  203,063.6  square  yards  of  log  and  brush  mattresses;  81,508.8 
cubic  yards  of  riprap  stone;  2,880.83  cubic  yards  of  oyster  shell,  and 
218  cubic  yards  of  concrete. 

North  jetty. — ^Total  length,  including  shore  extension,  10,165  feet; 
length  at  fiill  height  and  capped,  553  feet;  additional  length  above 
mean  low  water,  excepting  a  few  gaps,  6.514  feet;  average  mean  low- 
water  depth  over  the  remaining  length  oi  3,098  feet,  5  feet.  The  total 
amount  of  materials  of  construction  used  is  as  follows:  112,364  square 
yards  of  log  and  brush  mattresses;  79,931  cubic  yards  of  riprap  stone; 
5,325.41  cubic  yards  of  oyster  shell,  and  337.8  cubic  yards  of  concrete. 

Dredging  operations  were  carried  on  from  October  to  December, 
1890,  at  the  entrance  and  at  Dames  Point  Eeach,  without,  however, 
achieving  a  permanent  deepening  at  either  place. 

OPERATIONS  DUBINO  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Work  on  the  jetties  was  continued  under  the  contract  of  December 
3,  1890,  with  Mr.  Marcus  Conant,  approved  December  24, 1890.  Up 
to  June  30,  14,586  square  yards  of  mattresses,  ballasted  with  4,495.8 
cubic  yards  of  stone,  had  been  placed  in  the  foundation  of  the  south 
jetty,  extending  it  from  Station  No.  6667  to  Station  No.  7813.  Be- 
sides this,  8,848.6  cubic  yards  of  riprap  stone  and  849.4  cubic  yards  of 
oyster  shell  were  placed  in  the  superstructure  of  the  same  jetty  in  the 
shore  extension  and  between  Stations  No.  4940  and  No.  6860,  filling 
gaps,  strengthening  and  widening  the  crest,  and  building  it  up  to  mean 
low- water  and  above.  Ten  thousand  seven  hundred  and  seyenty-three 
square  yards  of  mattresses,  ballasted  with  4,509.3  cubic  yards  of  riprap 
stone,  were  placed  in  the  foundation  course  of  the  north  jetty,  extend- 
ing the  same  from  Station  No.  10108  to  Station  No.  10934.  Besides 
this,  6,154.0  cubic  yards  of  riprap  stone  and  494.0  cubic  yards  of  oyster 
shell  were  placed  in  the  superstructure  of  the  jetty  in  the  shore  exten- 
sion and  between  Station  No.  7001  and  Station  No.  10700,  filling  gaps, 
strengthening  and  widening  the  crest  an.d  building  it  up  to  low  water 
as  far  as  Station  No.  9000,  and  to  an  average  height  of  5  feet  below 
mean  low  water  from  there  to  the  end.  Two  hundred  twenty-seven 
and  one- tenth  cubic  yards  of  concrete  coping  to  a^  height  of  4  feet 
above  mean  low  water  was  put  in  the  north  jetty  for  a  length  of  276 
feet  from  Station  No.  6506  to  Station  No.  6782,  part  of  the  blocks 


Digitized  by  VjOOQ IC 


1352       REPORT   OF   THK   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

being  made  in  pla-ce  and  weighing  from  8  to  10  tons,  and  part  of  the 
blocks  being  made  in  Maypoi't  and  weighing  about  6  tons.  This  work 
was  d(me  by  hired  labor  entirely. 

Other  work  during  the  fiscal  year  comprised  partial  surveys  of  the 
bai  made  from  time  to  time  and  the  annual  survey  of  the  bar  and  its 
vicinity. 

MATERIALS  AND  METHODS. 

The  methods  of  construction  are  all  generally  as  explained  in  former 
reports. 

The  stone  used  was  obtained  from  Florida,  New  York,  and  Con- 
necticut. 

The  concrete  capping  of  the  north  jetty  was  made  of  sand,  broken 
shells,  and  Saylor's  American  Portland  cement. 

PRESENT  CONDITION  OF  JETTIES. 

South  jetty. — ^The  total  length  of  this  jetty,  including  shore  extension, 
is  8,293  feet,  of  which  1,740  feet  from  Station  No.  —480  to  Station  No. 
1260  is  built  up  to  the  fiiU  height;  thence  to  Station  No.  3200,  a  length 
of  1,940  feet,  the  crest  of  the  jetty  is  above  mean  low  wa;ter;  then*  e  to 
Station  No.  6860,  a  length  of  3,660  feet,  it  is  about  at  low  water,  in 
some  places  somewhat  below  it;  thence  to  the  end,  a  distance  of  953 
feet,  the  depths  over  the  jetty  vary  from  13  to  18  feet  at  mean  low 
water. 

The  condition  of  the  jetty  remains  stable.  There  has  been  some  low- 
ering of  the  crest  in  spots,  which  was  doubtless  caused  by  the  action 
of  the  sea  against  the  riprap  forming  the  crest,  causing  it  to  assume  a 
more  stable  slope.  There  is  no  indication  of  any  subsidence  cans*  d  by 
underscour.  The  concrete  blocks  of  the  shore  extension  (weighing 
from  about  1  ton  to  2J  tons)  have  been  somewhat  displaced  at  various 
X)oints  through  probably  the  same  agency.  The  greatest  displace- 
ments have  tJiken  place  between  Station  No.  375  and  Station  No.  600. 

Up  to  date  217,649.6  square  yards  of  mattresses,  94,925.2  cubic  yards 
of  riprap,  3,730.23  cubic  yards  of  shell,  and  218  cubic  yards  of  concrete 
had  been  used  in  the  construction  of  this  jetty. 

North  jetty, — The  total  length  of  this  jetty,  including  the  shore  ex- 
tension, is  10,991  feet.  From  Station  —57  to  Station  No.  496,  a  length 
of  553  feet,  the  jetty  is  built  up  to  full  height  and  capped,  this  portion 
being  entirely  covered  by  sand  now  excepting  the  outside  end  of  about 
Qo  feet;  thence  to  Station  No.  6506,  a  length  of  6,010  feet,  the  crest  is 
at  and  above  mean  low  water,  excei>ting  some  gaps  where  the  depth 
varies  from  1  to  2  feet ;  thence  to  Station  No.  6782,  a  length  of  276  feet, 
the  concrete  coping  of  the  jetty  is  4  feet  above  mean  low  wat«r;  thence 
to  Station  No.  7250,  a  length  of  468  feet,  the  crest  is  slightly  above 
mean  low  water;  thence  to  Station  No.  8300,  a  length  of  1,050  feet, 
it  averages  about  1  foot  below  mean  low  water,  and  thence  to  the  end, 
a  length  of  2,634  feet,  it  slopes  down  to  a  depth  of  about  10  feet. 

There  is  no  indication  of  any  subsidence  caused  by  underscour,  ex- 
cepting perhaps  at  the  lower  iH)rtions  of  the  outer  end.  The  lowering 
of  the  crest  is  due  to  the  causes  mentioned  above. 

Up  to  date,  123,137  square  yards  of  mattress;  90,594.3  cubic  yards 
of  stone;  5,819.41  cubic  yards  of  shell,  and  564.9  cubic  yards  of  concrete 
had  been  used  in  the  construction  of  this  jetty. 
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CHANGES  SHOWN  BY  SURVEY  OF  1892. 

The  shore  lines  in  the  vicinity  of  both  jetties  are  practically  unchanged 
since  the  last  survey. 

The  distance  between  the  inside  and  outside  12-foot  curves  on  the  bar 
in  the  north  channel  has  diminished  &om  700  feet  in  1891  to  300  feet  in 
1892.  The  general  depth  of  water  on  this  bar  has  increased  and  the 
area  bound^  by  the  6-foot  curve  is  much  smaller.  The  available  mean 
low- water  depths  in  the  south  jetty  channel  across  the  bar  and  across 
the  middle  ground  separating  this  channel  fromthenorth  jetty  channel 
are  12  and  15.6  feet,  respectively,  while  in  1891  the  corresponding  depths 
were  13  and  11.5  feet. 

The  south  jetty  channel  has  moved  still  farther  southward,  with  a 
resulting  shoaling  across  the  bar. 

It  is  hoped,  however,  that  the  north  jetty  channel  will  increase  to  a 
depth  and  width  which  will  permit  its  early  use  so  that  the  long  delay 
caused  by  the  necessity  of  keeping  the  south  jetty  channel  open  across 
the  prolongation  of  the  south  jetty  may  cease. 

The  annual  survey  was  made  by  Mr.  E.  A.  Gieseler,  assisted  by 
Messrs.  L.  8.  Mattair  and  P.  B.  Bird.  Mr.  F.  W.  Bruce,  the  superin- 
tendent of  the  work  at  the  mouth,  also  aided  the  work  in  addition  to  his 
regular  duties.  Mr.  Bruce  has  been  in  local  charge  for  a  number  of 
years,  and  much  of  the  success  is  due  to  his  intellig;ent  and  energetic 
zeal  and  capacity. 

Attention  is  respectfully  invited  to  the  report  of  the  annual  survey, 
from  which  the  following  conclusions  are  drawn : 

1.  That  the  jetties  should  not  be  built  at  present  above  mean  low 
water,  because,  as  far  as  they  have  been  built  to  that  height,  they  have 
maintained  the  depth  sought  for  by  the  project,  viz:  15  feet  at  mean 
low  water,  and  because  an  increase  of  height  would  probably  diminish 
the  tidal  range  in  the  tiver. 

2.  Movement  of  sand  between  the  jetties:'  Tables  are  respectfully 
submitted  which  show  this  movement,  as  given  by  the  cross  sectional 
areas  and  mean  depths  at  different  points  from  Mayport  to  the  ends  of 
the  jetties,  since  the  project  has  been  under  execution.  In  the  river 
proper,  i.  a.,  near  Mayport,  there  has  been  no  marked  change  in  either 
the  area  or  form  of  cross  section  or  in  its  mean  depth. 

There  has  been  a  slight  shoaling  between  the  jetties  near  their  shore 
ends  where  the  width  is  greatest.  The  jetties  have  been  very  efficient 
in  scouring  out  the  channel  and  in  pushing  the  material  seaward. 
Unfortunately  the  suspension  of  w^ork  from  October,  1889,  to  February, 
1891,  permitted  the  channel  to  cross  the  prolongation  of  the  south  jetty, 
and  the  channel  still  has  this  position.  This  has  materially  increased 
the  cost  of  the  work,  by  increasing  the  depth  of  water  in  which  the  south 
jetty  will  have  to  be  built  and  by  the  delay  incident  to  the  necessity  of 
not  interfering  with  navigation  and  by  permitting  the  eroded  material 
to  be  deposit^  on  the  bar  instead  of  being  carried  beyond,  thereby  in- 
creasing the  distances  to  which  the  jetties  must  be  built  and  diminishing 
the  energy  of  the  ebb  current. 

If  the  success  of  the  work  has  not  been  rendered  doubtful,  the  cost  has 
certainly  been  made  much  greater  by  the  appropriation  of  insufficient 
funds  at  such  intervals  as  to  render  continuous  work  impossible.  The 
result  has  been  that  the  south  jetty  channel  has  nearly  closed  and  the 
north  jetty  channel  is  not  yet  open. 

No  conditions  approaching  permanence  can  be  hoped  for  until  the 
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jetties  are  extended  and  raised  to  the  proper  heights  across  the  bar 
and  until  the  channel  is  confined  between  them. 

The  slow  rate  of  progress  made  has  caused  the  gradual  retreat  of  the 
bar  seaward,  thereby  increasing  the  lengths  to  which  the  jetties  will 
have  to  be  built,  and  introducing  unfavorable  conditions  not  only  at 
the  mouth,  but  in  the  river  proper. 

The  resultant  direction  of  the  movement  of  sand  at  the  mouth  is  from 
the  north  to  the  south.  This  is  shown  in  the  various  maps  made  before 
the  improvement  began,  which  record  the  gradual  movement  of  the  bar 
channel  from  north  to  south.  The  channel  has  been  confined,  as  it 
were,  between  two  movable  jetties  of  sand,  which,  under  the  prevailing 
conditions,  have  moved  from  north  to  south  until  the  energy  of  the  ebb 
current  has  become  so  enfeebled  by  the  increased  length  of  channel 
with  diminished  slope  and  by  the  gradual  shoaling  of  the  channel 
across  the  bar  that  a  new  channel  breaks  out  to  the  north  when 
the  same  movement  south  repeats  itself.  The  history  of  the  improve- 
ment also  demonstrates  the  same  fact,  and  also  shows  that  the  south 
jetty  is  the  principal  factor  in  determining  the  direction  of  the  channel 
and  in  maintaining  it.  As  long  as  the  south  jetty  was  in  advance  of 
the  north  letty,  the  channel  was  kept  to  the  north  of  the  south  jetty  for 
some  distance  beyond  it.  The  north  jetty  acts  as  a  breakwater,  but 
does  not  prevent  the  movement  of  sand  across  it,  nor  is  it  possible  to 
prevent  this  movement  without  building  the  jetty  to  an  excessive 
height,  when  the  sand  would  accumulate  rapidly,  causing  an  advance 
of  the  shore  line,  and  would  finally  overtop  the  jetty,  as  it  has  done  at 
its  shore  end,  which  was  built  to  a  height  of  5  feet  above  mean  low 
water,  and  which  is  now  covered  with  sand  and  crossed  by  sand.  As 
it  is  impossible  to  prevent  this  movement  of  sand  across  the  north  jetty 
without  causing  more  serious  complications  elsewhere,  it  seems  better 
to  permit  this  movement,  as  the  ebb  current  maintains  the  desired 
channel. 

It  is  also  probable  that*  building  the  jetties  to  a  height  greater  than 
mean  low  water  would  diminish  the  tidal  range  in  the  river.  I  there- 
fore respectfully  recommend  that  the  jetties  be  confined  to  the  height 
of  mean  low  water  for  the  present,  as  they  have  scoured  and  maintained 
the  desired  depth  of  16  feet  at  mean  low  water  even  800  feet  beyond 
the  end  of  the  south  jetty,  and  that  work  be  confined  to  extending  the 
jetties  as  rapidly  as  possible  to  deep  water  across  the  bar. 

The  net  scour  during  the  current  fiscal  year  has  been  about  500,000 
cubic  yards,  and  since  the  improvement  began  has  been  about  4,500,000 
cubic  yards,  which  have  been  removed  at  a  cost  of  21  cents  per  cubic 
yard.  From  November  1, 1871,  to  May  31, 1872,  a  well-equipped  self- 
propelling  hydraulic  dredge  removed  from  the  bar  39,969  cubic  yards, 
at  a  cost  of  f  19,870,  exclusive  of  the  cost  of  the  plant,  making  the  cost 
per  cubic  yard  53J  cents.  This  work  was  much  interfered  with  by  the 
shallow  and  rough  water. 

Attention  is  respectfully  invited  to  the  plate,  which  gives  profiles  of 
the  south  jetty  at  the  times  of  the  various  annual  surveys,  and  also  the 
profiles  along  the  axis  of  the  channel.  This  shows  the  efficient  manner 
in  which  the  south  jetty  has  caused  and  maintaine^d  the  channel,  and 
warrants  the  belief  that  if  the  south  jetty  were  extended  to  deep  water 
across  the  bar  the  desired  channel  depth  would  be  secured. 

With  reference  to  the  influence  of  the  jetties,  as  constructed  npj^n 
the  regimen  of  the  river  proper,  sufficient  data  have  not  been  collected 
upon  which  to  base  a'  decision.    Such  information  will  be  obtained  as 
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soon  as  practicable.  It  appears,  however,  that  no  loss  of  tidal  range 
at  Mayi)ort  has  been  caused  by  the  construction  of  the  jettieis. 

The  annual  survey  also  gives  the  direction  of  the  surface  current 
with  reference  to  flood  and  ebb  flow  and  with  northeast  and  southeast 
winds,  the  directions  prevailing  in  winter  and  in  summer,  from  which  it 
appears  that  the  flood  currents  cross  the  south  jetty  when  the  wind  is  in 
either  direction,  but  cross  the  north  jetty  only  when  the  wind  is  north- 
east, and  that  the  ebb  currents  cross  the  south  jetty  when  the  wind  is 
northeast  and  cross  the  north  jetty  when  it  is  southeast,  and  that  the 
amount  of  spill  is  greater  over  the  south  jetty. 

The  ebb  and  flood  flow  have  also  been  computed  by  means  of  tidal 
observations  and  other  available  data.    The  following  are  the  results: 

At  Mayport,  1892,  flood  flow,  1,200,000,000  cubic  feet;  ebb  flow,  1,683,000,000  cubic 
feet. 

At  Mayport,  1878  (as  determined  by  Mr.  Daubeney),  flood  flow,  1,181,000,000  cubic 
feet;  ebb  flow,  1,860,000,000  cubic  feet. 

Gen.  Gillmore  (Report  of  Chief  of  Engineers  for  1879,  page  781) 
states,  that  owing  to  excessive  and  unusual  rains  the  fresh- water  flow 
at  the  time  of  the  gauging  in  1878  was  doubtless  in  excess  of  the  aver- 
age amount  and  diminished  the  flood  flow. 

No  deflnite  opinion  can  be  formed  as  to  whether  the  construction  of 
the  jetties  has  caused  a  decrease  of  the  tidal  prism  until  more  exten- 
sive tidal  observations  have  been  made  and  until  the  river  is  gauged 
again  at  Mayx>ort. 

IMPKOVEMENT  BETWEEN  JACKSONVILLE  AND  THE  MOUTH. 

The  project,  approved  June  11,  1891,  for  securing  a  mid-channel 
depth  of  15  feet  in  the  defective  reach  between  Dames  Point  and  Bea- 
con was  slighly  modified  in  the  vicinity  of  Dames  Point,  which  modi- 
fication was  approved  on  March  30, 1892. 

Owing  to  the  small  appropriations  work  has  been  confined  to  the  bar. 

There  has  been  considerable  dijfficulty  experienced  in  navigating  the 
Dames  Point  Beach  owing  to  the  small  depths  (12  feet  in  some  places) 
at  mean  low  water,  the  narrow  channels  and  sharp  bends  with  cross 
currents,  and  the  small  tidal  range,  amounting  to  about  2  feet.  The 
county  of  Duval  voted  to  raise  $300,000  to  improve  this  defective  reach 
and  obtain  a  depth  of  18  feet  at  mean  low  water,  and  the  Secretary  of 
War  directed  that  the  approved  project  be  given  to  the  authorities  of 
Duval  County  for  execution.  This  has  been  done  and  contracts  have 
been  let  by  the  county  authorities  for  carrying  out  the  project. 

The  survey  upon  which  the  project  was  based  was  not  suf&ciently 
extensive  for  a  systematic  and  uniform  project  for  the  river  from  Jack- 
sonville to  the  mouth  to  attain  a  depth  of  18  feet,  and  had  merely  con- 
templated securing  a  depth  of  15  feet,  the  depth  aimed  at  for  the  bar,  nor 
were  there  sufiicient  data  on  hand  for  such  a  project.    Owing  to  the 

S'eat  difference  in  tidal  range  at  Dames  Point  and  on  the  bar,  3^  feet  in 
vor  of  the  bar,  the  county  authorities  were  anxious  to  work  for  a 
depth  of  18  feet  in  the  river  and  were  very  desirous  to  commence  work 
at  once. 

The  great  loss  in  current  energy  between  the  mouth  and  Jackson- 
ville, with  a  loss  of  tidal  range  of  4  feet,  is  due  to  the  great  resistance 
offered  to  the  flood  flow  by  the  winding  course  of  the  river,  making  nu- 
merous and  sharp  bends,  and  the  division  of  the  flow  into  several  chan- 
nels by  shoals  and  islands.    Where  the  river  is  confined  to  a  single 
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chaimel,  although  the  high  water  width  is  excessive  and  the  river  is 
winding,  there  is  ample  depth. 

The  current  energy  is  dependent  upon  the  volume  and  velocity  of  the 
flood  flow  and  of  the  fluvial  discharge,  the  durations  of  the  flood  and 
ebb,  the  heights  of  high  and  low  wateK,  the  range  of  the  tide  at  differ^ 
ent  points,  and  upon  the  change  in  area  and  form  of  cross  sections  of 
the  river. 

Sufficiently  extensive  observations  should  be  made  in  order  to  deter- 
mine these  elements  and  the  mean  yearly  stage  by  which  the  mean 
results  are  produced,  and  I  respectfully  recommend  that  such  observa- 
tions be  authorized,  as  they  are  necessary  for  determining  the  funda- 
mental elements  upon  which  the  permanence  of  the  improvement  of 
the  river  and  of  the  bar  is  based,  and  are  necesvsary  in  order  to  fix  the 
height  at  which  the  jetties  may  be  raised  with  safety  to  the  regimen  of 
the  river. 

During  the  annual  survey  tide  gauges  were  established  at  Mayport, 
Dames  Point,  Jacksonville,  and  Palatka. 

Through  the  courtesy  of  Mr.  Isaac  Winston,  of  the  U.  S.  Coast  and 
Geodetic  Survey,  the  Palatka  tide  gauge  was  connected  with  a  bench 
mark  of  the  line  of  levels  being  run  to  connect  tide  water  on  the  east 
coast  at  St.  Augustine  with  tide  water  on  the  west  coast  of  Florida. 
From  the  preliminary  computations  it  appears,  assuming  the  planes  of 
mean  low  and  high  water  at  St.  Augustine  and  Mayport  to  coincide, 
that  mean  high  water  and  mean  low  water  at  Palatka  are  about  2  feet 
lower  and  1  foot  higher,  respectively,  than  the  corresponding  levels  at 
Mayport.  This  loss  of  effective  head  is  a  measure  of  the  various  resist- 
ances opposed  to  the  tidal  flow. 

The  range  of  the  tide  at  Mayport  is  4.34  feet  while  at  Palatka,  and 
at  Jacksonville  it  is  only  1  foot.  An  increase  of  tidal  range  is  nec- 
essary in  order  to  increase  the  current  energy  with  consequent  increase 
of  depth.  This  increase  of  tidal  range  can  be  brought  about  by  dimin- 
ishing the  resistances  to  flow,  when  the  flood  current  will  advance  with 
greater  force  and  to  a  greater  height  and  the  ebb  current  will  flow 
more  freely  with  the  result  of  a  lowering  of  the  ebb  surface. 

The  greater  part  of  the  loss  of  tidal  range  occurs  between  Mayport 
and  Dames  Point,  amounting  to  2.67  feet  in  10  miles.  This  is  caused 
by  the  resistances  caused  by  the  numerous  sharp  bends  and  by  the 
division  of  the  flow  by  islands  and  shoals.  The  islands  and  shoals  also 
cause  conflicting  currents  where  the  channels  unite  by  reason  of  the 
more  rapid  flow  through  one  of  the  divided  channels  and  exert  the 
moat  unfavorable  influence. 

The  bends  increase  the  length  of  the  river,  consume  the  energy  of 
the  flood  current,  and  cause  higher  low- water  levels. 

In  order  to  secure  the  best  results  the  river  should  be  confined  to  a 
single  channel  with  properly  proportioned  cross  sections  gradually  in- 
creasing towards  the  mouth. 

Tho  improvemeut  is  located  in  the  collectlou  district  of  St.  John.  JackBonyille  is 
the  nearest  port  of  entry.  Nearest  light-house  is  St.  Johns  River  Light.  Nearest 
fort  is  Fort  Clinch,  Fernandina,  Fla. 

The  following  papers  accompany  this  report,  viz: 

Report  of  Mr.  E.  A.  Gicseler,  assistant  engineer. 
Two  sheets  of  diagrams  accompanying  the  same* 
Plate  No.  1.— Map  of  bar  and  vicinity. 
Phite  No.  2.— -Profile  of  jetties. 
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Money  statement, 

July  1, 1891,  balance  unexpended $154,853.01 

August  10,  amount  refunded  by  land-grant  railroad .88 

154,853.89 

June  30, 1892,  amount  expended  during  fiscal  year 93, 448. 41 

July  1,1892,  balance  unexpended 61,405.48 

July  1, 1892,  outstanding  liabilities $19, 269. 98 

July  1, 1892,  amount  covered  by  uncompleted  contracts 24, 982. 00 

44, 251. 98 

July  1, 1892,  balance  available .' 17,153.50 

Amount  appropriated  by  act  approved  July  13, 1892 112, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 129, 653. 50 


Amount  (estimated)  required  for  completion  of  existing  project 284, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 284,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


report  of  mr.  e.  a.  gikseleb,  assistant  engineer. 

United  States  Engineer  Office, 

SU  Aui/ustine,  Fla^^  June  30, 1892, 

Major  :  I  have  the  honor  to  report  as  follows  upon  the  survey  at  the  mouth  of  the 
St.  Johns  River,  made  by  me  between  the  19th  of  May  and  the  15th  of  June,  1892. 

The  work  was  done  in  accordance  with  the  following  instructions  issued  by  you : 

"  In  addition  to  the  information  supplied  by  the  usual  annual  survey,  I  have  to  re- 
quest you  to  report  on  the  following  subjects,  as  far  as  you  may  be  able  to  do  so,  viz : 

"1.  Whether  the  tidal  range  has  been  reduced  by  the  construction  of  the  jetties? 

"  2.  Whether  the  jetties  should  be  built  above  low  water,  und,  if  so,  what  height 
they  should  be  held  at  the  different  portions? 

"3.  W^hether  jetties  to  or  above  high  water  would  be  injurious?    * 

"4.  The  direction  of  flood  and  ebb  currents  between  and  adjacent  to  the  jetties. 

"5.  Whether  the  flood  and  ebb  currents  at  present  cross  the  jetties  in  any  definite 
direction  dependent  or  independent  of  the  wind? 

"6.  Whether  sand  is  brought  in  over  the  jetties,  and  to  what  extent,  and  whether 
sand  is  brought  back  by  the  flood  currents? 

"7.  Movement  of  sand  during  ebb  and  flood." 

In  addition  to  these  instructions  I  had  been  verbally  instructed  by  you  to  include 
in  my  work  a  survey  of  Mile  Point  Bar  and  of  the  shore  line  from  Mayport  up  to  St. 
Johns  Bluft-. 

1,  Annual  survey, — The  work  required  for  the  annual  survey  was  done  in  the  usual 
way.  About  6,000  soundings  were  taken  from  Mayport  out,  covering  the  usual 
ground.  As  many  of  the  soundings  as  could  be  conveniently  platted  and  the  usual 
survey  of  the  shore  line  are  rendered  on, the  map  submitted  herewith. 

Soundings  taken  on  the  axis  of  the  jetties  and  rendered  in  the  submitted  profile 
show  that  the  outer  portions  carried  2  feet  atove  low  water  have  been  washed  down 
to  a  little  above  low-water  level.  The  concrete  capping  of  the  shore  end  of  the  south 
*etty  has  settled  considerably  in  some  places,  aa  apparently  has  also  the  structure 
juilt  around  Station  I  on  the  north  jetty,  while  the  concrete  capping  commencing 
a  little  below  that  point  has  stood  well.  Otherwise  both  jetties  appear  in  good  con- 
dition. 

Important -changes  have  taken  place  since  the  last  annual  survey  in  the  south  chan- 
nel and  the  north  channel  immediately  beyond  the  outer  ends  of  the  jetties.  The 
outside  12-foot  curve  has  advanced  outward  about  400  feet,  while  the  '30-foot  curve 
has  remained  about  stationary.  The  seaward  slope  is,  therefore,  correspondingly 
steeper  now. 

The  south  channel  has  continued  to  shift  southward  and  has  at  the  same  time 
shoaled  to  somewhat  less  than  12  feet  over  the  bar.  The  bar  across  the  north  chan- 
nel has  advanced  seaward,  the  inner  edge,  however,  considerably  more  than  the  outer 
edge,  so  that  the  width  of  the  bar  is  now  about  300  feet  against  700  feet  at  the  time 
of  the  last  annual  survey,  the  depth  over  it  having  remained  the  same,  viz,  about 
lOi  feet. 
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It  would  Beem  as  if  the  cycle  of  changes  which  the  ship  channel  has  been  found  to 
nndergo  from  time  to  time  at  the  mouth  of  the  St.  Johns  had  once  more  arrived  at 
that  stage  when  the  outflow  through  the  long  and  circuitous  route  of  the  south  chan- 
nel is  impeded  to  such  an  extent  that  the  breaking  through  the  bar  of  the  shorter 
north  channel  is  imminent,  and  may  take  place  as  soon  as  a  favorable  combination 
of  circumstances  occurs. 

S.  Movements  of  sand,  between  jeitiea, — ^There  are  submitted  herewith  a  series  of  com- 
parative cross  sections  platted  &om  the  various  annual  surveys  since  1883,  and  cov- 
ering the  ground  from  Mayport  out  to  the  end  of  the  jetties.  In  the  following  table 
the  areas  and  mean  depths  at  mean  low  water  of  these  cross  sections  are  given, 
while  their  location  is  snown  in  a  sketch  submitted  herewith. 

Tablb  No.  1. — LotO'Water  cross  sectional  areas  and  mean  depths  at  tlie  mouth  of  the  SU 
Johns  River  from  188S  to  189iS. 

[A.— Cross  seotional  areas  in  square  feot.] 


Number  of  cross  section. 

1883. 

1885. 

1880. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

82 

34,850 
40,050 
39,760 
41,100 
29,850 
20,770 
12,900 
17,900 
8,900 

85,300 
41,000 
43,750 
41,875 
44,100 
26,500 
14,425 
13, 525 
13,850 

38.525 
44  425 
45,900 
46,400 
49,900 
41,950 
18,850 
19,500 
17,650 

34,250 
42,450 
41.750 
40,400 
43, 450 
45,050 
26,225 
18,975 
15,225 

34,550 
39,400 
39,975 
42,650 
43,100 
46,400 
33,925 
21,750 
16,975 

36,500 
37,900 
41,650 
41,250 
39,950 
45,650 
33,775 
25,950 
16,250 

36,150 
41,350 
41.250 
39,150 
41.400 
48,250 
39,050 
80,675 
19,600 

37.850 

88 

86.275 
40,660 
36,525 
33,000 
26,000 

43,400 

84 

89,900 

85 : 

89,250 

86 

40,200 

87 

43,675 

88 

40,700 

89 

33,126 

90 

23,525 

[B.— Mean  depths  in  feet.] 


82 

15.2 
14.0 
12.0 
1L7 
8.1 
6.7 
6.6 
8.5 
5.6 

15.3 
14.6 
11.1 
11.7 
11.7 
7.2 
7.9 
6.6 
8.7 

15.7 
15.9 
11.9 
13.7 
13.1 
11.4 
9.4 
9.5 
11.0 

15.2 
14.9 
10.6 
12.1 
1U.9 
12.4 
12.6 
9.3 
9.5 

16.0 
18.7 
10.6 
12.0 
10.6 
12.7 
13.0 
10.6 
10.6 

15.2 
12.2 
10.4 
9.8 
9.6 
12.4 
11.1 
12.7 
10.2 

15.4 
14.0 
11.1 
10.2 
9.6 
13.2 
12.8 
15.0 
12.8 

16.1 

83 

12.7 
13.3 
14.2 
8.6 
7.1 

15.2 

84 

10.4 

85 

9.2 

86 

9.6 

87 

12.5 

88   

18.8 

89 

15.6 

90   

14.7 

In  the  river  proper  (sections  82  and  83)  neither  mean  depth  nor  form  nor  size  ol 
cross  sectional  areas  has  undergone  mucn  change.  The  characteristic  feature  here 
still  is,  as  it  has  been,  a  main  channel,  with  depths  up  to  about  30  feet,  separated  by 
a  shallow  middle-ground  from  a  flood  channel  which  ends  immediately  above. 

From  the  shore  end  of  the  north  jetty  to  a  point  opposite  the  shore  end  of  the 
south  Jetty  (sections  84, 85,  and  86)  cross-sectional  areas  as  well  as  mean  depths  have 
slightly  declined,  as  the  jetties  were  pushed  further  seaward  and  the  opening  between 
them  contracted. 

From  the  shore  end  of  the  south  jetty  to  about  the  3,500  point  on  the  same  (sec- 
tions 86, 87,  and  88)  a  characteristic  feature  is  the  shining  shoal  along  the  north 
jetty.  It  seems  that  this  shoal  is  formed  from  time  to  time  by  large  masses  of  sand 
transported  over  the  north  jetty  by  the  turbulent  wave  action  on  the  shallow  ex- 
panse immediately  north  of  the  jetty,  and  that  in  the  course  of  its  development 
it  advances  southward,  crowding  the  channel  against  the  south  jetty  until  the  in- 
oreasing  currents  effectually  resist  any  further  advance  and  commence  to  erode  the 
shoal,  a  process  which  appears  to  be  going  on  now.  But  another  shoal  has  already 
formed  and  commenced  its  southward  advance  from  the  north  jetty,  and  the  same 
cycle  of  events  will  probably  repeat  itself. 

It  seems  that  here  the  inability  of  the  north  jetty  to  arrest  the  southward  prog- 
ress of  great  masses  of  sand  is  conspicuously  shown,  while  at  the  same  time  the 
efficiency  of  the  south  jetty  in  protecting  the  channel  and  holding  it  in  a  permanent 
location  is  as  clearly  established. 

The  future  of  the  improvement  must  therefore  apparently  be  sought  in  the  pro- 
longation of  the  south  jetty  across  the  present  channel  and  the  ''bank''  to  deep 
water.  If  the  north  channel  should  break  through  and  widen,  then  the  prosecution 
of  this  work  would  not  interfere  with  navigation,  and  it  is  to  be  hoped  that  then  the 
necessary  means  will  be  available  to  take  advantage  of  a  temporarily  favorable 
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state  of  affairu  in  such  a  way  that  a  rapid  and  vigorous  prosecution  of  the  work  may 
be  assured.  * 

As  soon  as  extensive  future  work  can  be  dpcided  upon,  I  would  respectfu^y  rec- 
ommend another  survey  of  the  bar  across  the  north  channel  to  b«  made  and  on  the 
basis  of  such  survey  a  careful  buoying  out  of  the  north  channel  with  a  view  to 
induce  steamers  to  use  it^  which  would  undoubtedly  materially  aid  in  further  open- 


ing it. 


Height  of  jetties. — The  effectiveness  of  the  south  jetty  is  further  illustrated  by 
a  sketch  submitted  herewith,  on  which  are  represented  in  a  diagrammatical  way  and 
leaving  out  unessential  details,  the  longitudinal  profiles  of  the  south  jetty  as  platted 
from  the  annual  surveys  since  1883.  On  each  profile  is  shown  the  thalweg  of  the 
channel  pertaining  to  it.  It  is  seen  from  these  sketches  that  at  a  time  when  the  north 
jetty  was  still  quite  short  (1883  to  1887)  a  channel  was  scoured  out  along  the  south 
jetty,  and  it  is  further  seen  that  with  its  crest  5  feet  below  mean  low  water  this 
channel  was  maintained,  and  with  the  crest  at  or  near  low  water  it  was  improved. 
It  seems,  therefore,  very  probable  that  no  height  beyond  low  water  is  needed  to 
erode  and  maintain  a  good  channel,  and  it  seems  possible  that  a  height  somewhat 
below  low  water  may  oe  suflScient. 

From  the  question  of  the  heighte  of  jetties  that  are  required  for  the  object  in  view 
we  pass  to  the  other  one  of  the  heights  that  are  admissible  without  unfavorably 
affecting  the  state  of  the  river  above.  Such  unfavorable  consequences  may  be  said 
to  assert  themselves  in  two  symptoms,  viz,  declining  of  cross-sectional  areas  due  to 
the  slacking  of  currents  under  the  influence  of  continued  restriction  below  and  a 
loss  of  tidiM  range  at  points  above  the  improvement,  and  from  both  these  points  of 
view  the  question  will,  therefore,  have  to  be  discussed.    - 

In  regara  to  the  first  point  the  available  evidence  is  very  slim.  As  far  as  I  have 
been  able  to  find  out  no  comparisons  have  been  made  between  the  status  of  the 
upper  river  as  it  was  at  the  various  stages  of  the  lower  improvement  and  the  status 
ox  it  as  shown  by  earlier  coast-survey  maps.  The  Dames  Point  survey  of  1889  seems 
to  have  been  the  only  field  work  which  could  have  formed  the  basis  of  such  a  com- 
parison, but  it  does  not  appear  to  have  been  utilized  for  that  purpose.  The 
work  required  for  a  systematic  comparison  was  commenced  by  me,  but  could 
not  be  completed  in  time  for  this  report.    The  only  reliable  information  available  at 

S resent  is  tnat  rendered  by  the  Table  No.  1,  according  to  which  there  exists  a  ten- 
ency  to  decrease  of  areas  in  the  Mgion  of  sections  84  and  85,  due,  apparently,  to 
the  above-mentioned  cause.  The  local  claim  is  made  that  a  similar  shoaling  ten- 
dency exists  further  up,  at  Mile  Point  Bank,  and,  although  this  can  not  be  verified 
at  present,  the  recent  survey  of  that  region  not  having  been  platted  yet,  the  present 
situation  in  regard  to  the  question  under  discussion  seems  to  be  such  as  to  call  for  a 
thorough  investigation,  and,  pending  that,  no  further  diminishing  of  the  opening 
by  carrying  the  jetties  above  mean  low  water. 

Among  the  evidence  bearing  on  the  chances  of  a  loss  of  tidal  range  at  points 
above  are  the  surface  current  observations  between  the  jetties,  made  according  to 
your  instructions  and  respectfully  submitted  herewith  in  diagram  No.  — . 

The  result  of  these  observations  (which  were  preeminently  for  direction)  may  be 
summed  up  as  follows : 

Flood  cuirent. — During  southeast  winds  the  surface  flood  currents  come  in  across 
the  south  jetty,  but  not  across  the  north  jetty. 

During  northeast  winds  the  surface  flood  currents  come  in  across  both  jetties. 

Ebh  current, — During  southeast  winds  there  is  no  discharge  across  the  south  jetty, 
but  there  is  some  discharge  across  the  north  jetty. 

During  northeast  winds  there  is  considerable  discharge  across  the  south  jetty.  No 
data  are  available  for  the  north  jetty,  but  it  may  be  taSen  for  granted  that  there  is 
no  discharge  across  it. 

If,  in  addition  to  the  evidence  of  the  current  observations,  the  direction  of  the 
main  channel  and  the  flood  channel  near  and  above  the  shore  end  of  the  south  jetty 
is  considered,  then  we  arrive  at  the  conclusion  that  the  flood  currents  in  probably 
idl  kinds  of  wind  come  in  across  the  south  jetty  in  directions  on  the  average  parallel 
to  the  long  shore  end  of  the  north  jetty,  across  which  latter  there  is  probably  little 
flood  flow. 

The  inferences  to  be  drawn  from  the  current  observations  therefore  are  that  a 
heightening  of  the  south  jetty  has  the  tendency  to  shut  out  the  flood  current  and 
thai  it  would  be  useful  in  training  the  ebb  current  and  preventing  spill  during 
northeasterly  winds  only,  as  during  southeasterly  winds  the  direction  of  the  ebb 
currents  is  now  already  parallel  to  the  south  jetty. 

4,  Has  the  tidal  range  oeen  reduced  f — A  direct  comparison  of  the  former  and  the 

E resent  tidal  range  could  be  made  at  Mayport  only,  where  Mr.  Daubeney,  in  1879, 
rom  a  series  of  260  observations  found  mean  rise  and  fall  at  4.30  feet,  which  is  al- 
most exactly  the  same  figure  that  has  been  found  from  a  still  greater  number  of 
obseryations  made  in  recent  years,  as  rendered  further  below  in  Table  No.  1. 
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At  Mayport,  therefore,  no  reduction  of  range  has  taken  p]ace/bnt  from  this  fact 
ife^an  not  draw  any  conrlusiona  for  other  points  farther  up.  No  long  and  reliable 
series^f  observations  existing  for  these  upper  points,  the  only  possible  way  to  decide 
the  question  is  by  comparing  the  present  ebb  and  flood  volumes  with  the  discharge 
of  the  river  as  gauged  by  Mr.  Danbeney  in  1878,  before  the  construction  of  the  jetties 
was  commenced. 

For  the  computation  of  the  ebb  and  flood  volumes  by  means  of  tidal  observations 
the  following  data  have  to  be  determined : 

1.  Time  ofchange  of  current  for  flood  and  for  ebb  at  the  point  where  the  discharge 
is  to  be  found. 

2.  The  state  of  the  river's  surface  at  the  time  of  the  two  changes  of  current  in 
order  to  deduce  therefrom  the  height  of  the  voided  prism  in  its  various  parts. 

3.  The  area  of  river  surface  covered  by  the  tidal  prism. 

4.  The  fresh- water  flow. 

In  order  to  determine  the  first  two  items  a  thorough  knowledge  of  the  mean  tidal 
constants  is  required  for  the  various  points  on  the  river.  No  computation  of  this 
kind,  based  on  an  extensive  series  of  observations,  having  been  made  before,  the 
available  observations  of  former  years  were  carefully  scrutinissed  with  a  view  to 
utilizing  them.  It  was  finally  decided  to  use  Mayport  as  a  standard  point  and  to 
determine  its  mean  low  and  mean  high  water  from  observations  made  in  1887,  1888, 
1689,  and  1890,  in  addition  to  those  made  during  the  present  survey,  altogether  about 
350  ob8er\-ations  of  low  and  high  water  each.  While  the  observed  heights  of  the  old 
series  thus  formed  a  valuable  aid  in  arriving  at  a  reliable  mean,  it  was  found  that 
the  observations  of  time  were  less  accurate.  Apart  from  the  confiision  of  standard 
time  and  local  time  found  in  some  places  (which  explains  the  great  difference  be- 
tween the  times  of  propagation  found  now  and  those  found  in  18o9)  there  seemed  to 
be  minor  inaccuracies  due  probably  to  the  difficulty  of  keeping  the  clocks  set  cor- 
rectly. It  was  therefore  determined  to  use  for  the  computation  of  time  for  Mayport 
only  the  short  series  of  about  100  high  and  100  low  water  observations  made  during 
the  present  survey,  in  which  the  time  was  known  to  have  been  kept  correctly 
through  frequent  comparisons  with  Jacksonville.  The  observations  at  Mayi>ort  you 
have  decided  to  continue  and  it  is  quite  probable  that  the  final  computation  of  a 
larger  series  than  is  available  now  will  render  results  slightly  different  ft-om  those 
submitted  herewith. 

From  Mayport  as  a  standard  the  lunitidal  intervals  and  the  mean  high  and  mean 
low  water  readings  were  deduced  by  means  of 'simultaneous  observations  for  the 
mouth,  Dames  Point,  Jacksonville,  and  Palatka.  For  the  mouth  and  Dames  Point 
some  of  the  old  observations  were  utilized  for  this  work,  but  above  Dames  Point  no 
previous  tidal  record  existed  excepting  a  few  observations  made  at  Chaseville  and 
Jacksonville  in  1889.  The  data  for  Jacksonville  and  Palatka  are  therefore  deduced 
from  simultaneous  observations  made  for  that  purpose  during  the  present  survey. 

The  condensed  tidal  results  obtained  in  the  above-described  way  are  rendered  in 
the  following  table : 

Table  No.  2,^Tidal  data  on  St  Johns  Btver,  Florida. 


LocaUty. 


Distance 

in  statute 

miles. 


Lunitidal  inter- 
val. 


High        Low 
'water,      water. 


Duration  of— 


Hise.       FaU. 


Beading  of— 


High 
water. 


Low 
water. 


Mean 
ri»e 
and 
fall. 


Sontb  jetty,  ontnide. 
South  jetty,  inside . . 

Mayport 

Fulton 

Dames  Point 

Jacksonville 

Palatka 

San  Mateo 

Little  Lake  George . 


0.0 

1.7 

G.5 

11.6 

23.1 

87.1 

92.3 

108.6 


8  19 

9  03 

14  42 

15  07 
17  00 


h.  m. 

13  31 

13  37 

13  56 

14  10 

14  29 

15  08 
20  26 
20  52 
23  00 


Feet. 
4.90 
4.90 
4.65 


Feet. 

—0.30 

—0.10 

0.31 


3.77 
3.22 
5.02 


2.00 
2.20 
8.87 


Feet. 
5.20 
5.00 
4.34 


1.77 
1.02 
1.15 


l^OTE.— The  lunitidal  intervals  for  Little  Lake  George  are  estimated,  no  observations  at  the  place 
(which  is  believed  to  be  the  head  of  tide)  having  been  made. 

On  a  diagram  submitted  herewith  the  mean  tidal  curves  for  Mayport,  Jacksonville, 
and  Palat^  are  arranged  according  to  their  time  after  lunar  transit.  Their  inter- 
sections with  any  of  the  vertical  time  lines,  therefore,  show  the  synchronous  state  of 
the  river's  surface  existing  at  that  particular  time  and  as  referred  to  the  plane  of 
high  water  which,  in  default  of  any  information  on  the  subject,  has  been  assumed  as 
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horizontal  from  the  mouth  to  the  head  of  tide.  From  th^s  diagram  are  deduced  the 
Burfaco  lines  of  the  tidal  prism  at  the  time  of  beginning  liud  ending  of  ebb  current 
at  Mayport.  (Sift  diagram.)  For  the  detennination  of  the  time  of  change  of  current 
(or  beginning  and  end  of  ebb  current)  the  following  data  had  be«n  available : 

In  tlie  Renort  of  the  Chief  of  Engineers  for  1879,  page  787,  Mr.  Daubeney  states 
"  that  the  ebb  current  at  Mayport  commences  2  hours  after  high- water  stand;  and 
ends  from  2^  to  3  hours  after  low-water  stand." 

From  current  observations,  made  1890,  between  the  jetties,  these  figures  were  found 
at  1  hour  25  minutes  and  2  hours  44  minutes,  respectively.  (Report  of  Chief  of  Engi- 
neers, 1890,  Vol.  2,  PI.  IV,  accompanying  annual  survey  of  St.  Johns  Bar.) 

From  surface  current  observations,  made  during  present  survey  between  the  jetties, 
the  time  of  change  of  current  was  found  at  about  2  hours  aft«r  high  as  well  as  low 
water  stand. 

Again,  in  the  Report  of  1879,  Gen.  Gillmoi-o  gives  the  duration  of  currents  at  May- 
port  at  6  liours  45  minutes  for  the  ebb  «and  5  hours  for  the  flood. 

Considering  all  this  evidence,  the  change  of  current  at  Mayport  has  been  assumed 
to  take  place  2  hours  after  high  and  2^  hours  after  low  water,  which  renders  a  dura- 
tion of  6  hours  52  minutes  for  the  ebb  and  5  hours  33  minutes  for  the  flood  current, 
and  the  following  time  as  referred  to  lunar  transit: 

Beginning  of  ebb  cuiTcnt,  9  lionrs  'M  minutes. 

End  of  ebb  current,  16  hours  26  minutes. 

For  these  points  of  time,  then,  the  elevation,  of  the  rivei^'s  surface  has  been  taken 
from  the  diagram  of  the  mean  tidal  curves  and  plotted  on  the  diagram  showing  the 
heights  of  tidal  prism. 

The  surface  areas  of  the  river  were  found  partly  from  the  map  of  the  survey  of 
1889,  partly  from  Coast  Survey  maps,  and  are  rendered  in  the  following  table: 

Table  3. — Surface  areas  of  St.  Johns  River. 

Square  feet 

From  outer  end  of  jetties  to  Mayport 51, 000, 000 

From  Mayport  to  St.  Johns  Bluff. 88,000,000 

From  St.  Johns  Bluff  to  Dames  Point 247,000,000 

From  Dames  Point  to  Jacksonville 405,000,000 

From  Jacksonville  to  Palatka 3,017,000,000 

From  Palatka  to  head  of  tide.... 1^,000,000 

Total 3,992,000,000 

In  computing  the  tidal  discharge  of  a  river  with  low  and  marshy  shores  from  its 
tidal  data,  the  tendency  generally  is  toward  results  that  are  too  small  on  account  of 
the  probability  that  not  the  entire  area  of  lowlands  submerged  at  high  water  has 
been  considered.  In  the  case  of  the  St.  Johns  this  difficulty  is  in  a  great  measure 
removed  by  the  peculiarity  of  the  propagation  of  the  tidal  wave  in  it.  At  the  time 
the  ebb  current  commences  to  run  at  Mayport  it  is  about  high  water  at  Jacksonville 
and  low  water  at  Palatka.  About  half  way  between  these  two  places,  somewhat 
above  San  Patricio,  probably,  the  two  lines  showing  river's  surface  at  bcfi^inning 
and  end  of  Mayport  ebb  current,  therefore,  cross  each  other  as  shown  on  the  diagram. 
In  other  words,  the  tidal  prism  voided  during  a  Mayport  ebb  tide  does  not  extend  to 
the  head  of  tide,  but  only  to  a  point  about  50  miles  below  it;  above  that  point  (San 
Patricio)  the  water  does  not  fall,  but  it  rises  during  such  ebbtide — that  is,  the  prism 
above  San  Patricio  is  not  voided  but  is  filled.  During  a  flood  tide  at  Mayport  the 
same  prism  is,  of  course,  voided  and  not  filled.  This  upper  volume,  therefore,  enters 
negatively  into  the  cojnputation  of  ebb  outflow  or  flood  inflow  for  any  point  near 
the  mouth,  and  the  volumes  pertaining  to  the  areas  of  unconsidered  submerged 
lands  are  therefore  also  partly  positive,  partly  negative,  and  may  reasonably  be  sup- 
posed to  approximately  balance  themselves. 

Incidentally  it  may  be  remarked  here,  that  there  can  be  no  doubt  but  what  the 
construction  of  a  dam  at  San  Patricio,  preventing  the  tide  from  ascending  the  river 
any  further,  would  increase  the  discharge  at  the  mouth  to  the  amount  of  the  above- 
described  prism  now  extending  from  San  Patricio  to  head  of  tide,  an  increase  that 
would  not  be  less  than  500,000,000  cubic  feet,  or  about  one-quarter  of  the  present 
outflow. 

We  have  next  to  determine  the  fresh-water  flow.  The  mean  annual  rainfall  at 
Jacksonville  has  been  found  from  twenty  years'  observations  to  be  4|  feet.  Assum- 
ing the  area  of  the  basin  of  the  St.  Johns  River  at  8,160  square  miles,  we  obtain  a 
mean  volume  of  rainfall  per  second  of  32,460  cubic  feet,  or  when  the  above  duration 
of  ebb  and  flood  currents  is  considered : 

Cnbic  feet. 

Mean  volume  of  rainfall  during  ebb  flow S02,000,OtX) 

Mean  volume  of  rainfall  duriug  flood  flow 048,000,000 
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The  question,  how  mocl^  of  this  entire  quantity  of  atmospheric  precipitation  is 
evaporated  and  absorbed  and  how  much  of  it  reaches  the  sea,  can,  of  course,  be 
answered  only  approximately.  Still  we  have  some  guiding  pointo  in  the  matter  and 
are  not  apt  to  err  to  such  an  extent  as  to  seriously  impair  the  value  of  our  final 
results  for  ebb  and  fiood  flow. 

Mr.  Danbeney's  difference  between  ebb  and  flood  volumes  renders  the  coefficient 
of  efflux  at  about  0.41. 

A  similar  result  has  been  found  by  me,  through  the  same  means,  for  the  mouth  of 
the  Savannah  River,  viz,  0.43,  but  was  at  the  time  already;  for  various  reasons,  con- 
sidered somewhat  too  great. 

From  three  years  daily  observations  of  the  river  gi^u^e  and  of  rainfall  at  Augusta, 
215  miles  from  the  mouth,  I  have  subsequently  determined  the  coefficient  of  efflax 
there  at  0.47,  and  in  view  of  this  result  for  a  point  in  the  hilly  region  of  the  river  the 
belief  is  confirmed  that  the  result  found  for  the  mouth  was  too  great.  If  the  amount 
of  1,000  cubic  feet  per  second,  which  was  thought  to  be  the  excess,  is  deducted,  then 
we  obtain  a  coefficient  of  0.40,  which  seems  to  bear  a  better  proportion  to  l^e  0.47  at 
Augusta. 

If  it  is  considered  now  that  about  two-thirds  of  the  basin  of  the  Savannah  consists 
of  rolling  country  while  the  entire  basin  of  the  St.  Johns  is  flat,  then  it  becomes 
evident  that  the  coefficient  of  efflux  for  the  St.  Johns  must  be  smaller  than  that  for 
the  Savannah.  This  is  corroborated  by  Gen.  Gilmore,  who  holds  that  0.25  would 
be  nearer  the  truth  than  0.41. 

From  all  this  evidence  it  is  believed  that  a  coefficient  of  efflux  of  0.33  will  not  be 
far  from  the  truth;  this  renders  for  the  fresh- water  flow  at  the  mouth : 

Cubic  feet 

Fresh- water  flow  during  ebb  current » 267,000,000 

Fresh- water  flow  during  flood  current 216,000,000 

On  the  basis  of  all  these  data  we  are  now  enabled  to  determine  the  tidal  flow  at 
Mayport. 

On  account  of  the  meagerness  of  tidal  data  for  Dames  Point  the  height  of  tidal 
prism  there  has  been  assumed  in  these  computations  greater  than  it  iirobably  is. 
For  uniform  surface  slopes  from  Mayport  to  JackHonville,  as  shown  on  thediag^ram, 
the  ebb  and  flood  volumes  would  be  about  100,000,000  cubic  feet  smaller. 

lidalflow  at  Mayport 

[Ck>mpated  for  mean  tidal  ranges  as  given  in  Table  No.  2,  and  for  cbanee  of  currents  2  hours  after 
high-water  and  2^  hours  after  low-water  stand!] 

1.  EBB  FLOW 


Locality. 


Area. 


Height.       Tolome. 


Fritm  wided. 


Mayport  to  Barnes  Point 

Dames  Point  to  Jacksonville 

Jacksonville  to  end  of  voided  prism. 


Square  feet. 
385.000,000 
405,000,000 

1,070,000,000 


Feet, 

1.57 
1.28 
a47 


Cubic  feet. 
526,000,000 
518,000,000 
928.000,000 


Yolume  of  prism  voided 

Pritm  ftUed. 

Beginning  of  filled  prism  to  head  of  tide 

Consequently,  prism  voided  through  Mayport  cross  section 
Plus  flresh-water  flow  daring  obb 


1,232 


0.45 


1,970,000,000 


664.000,000 


1,416,000,000 
267,000,000 


Entire  ebb  flow  at  Mayport . 


1,663,000,000 


2,  FLOOD  FLOW. 

Cabio  feet. 

Prism  filled  through  Mayport  section  as  above 1, 416, 000, 000 

Less  fresh- water  flow  during  flood 216,000,000 

Entireflood  inflow  at  Mayport 1,200,000,000 

Against  these  figures  we  have  the  volumes  found  in  1^8,  as  follows: 

Tidal  flow  found  by  gauging  the  nver  at  Mayport  in  1S78, 

Cubic  feetw 

Ebb  outflow 1,860,000 

Flood  inflow 1,181,000 
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In  comparing  and  weigbinff  theae  resnlte  it  mast  be  borne  in  mind  tbat  tbe  begin- 
ning of  the  1878  ganging  work  was  preceded  by  a  very  wet  season.  For  September 
of  that  year  the  Jacksonville  recgrd gives  the  nnexampled  precipitation  of  21  inches; 
that  is  more  than  one-third  of  the  mean  annual  rainfall.  The  effect  of  this  has  prob- 
ably extended  into  the  commencement  of  the  survey,  November  2d  to  4th,  the  only 
time  when  flood  current  was  observed.  In  this  connection  General  Gillmore  expressed 
himself  as  follows  (Report  of  1879,  page  781): 

There  can  be  no  aouDt  that  when  the  river  was  gauged  for  flood  the  supply  of  fresh 
water  was  in  excess  of  the  average  amount  and  diminished  the  volume  of  the  sea 
water  entering  the  river. 

The  ebb  current  was  observed  in  three  series,  viz,  from  November  5  to  November 
8,  from  November  23  to  November  26,  and  frt>m  December  7  to  December  12,  and  it 
may  be  assumed  that  the  means  of  these  have  rendered  average  results.  Wo  are, 
therefore,  led  to  correct  Mr.  Daubeney's  tiffures  by  increasing  the  flood  volume  suffi- 
ciently to  render  a  difference  equal  to  our  fresh-water  flow  for  half  a  lunar  dlay ;  that 
is,  483,000,000  cubic  feet.    This  renders : 

Volumes  of  1878  corrected  for  freah-water  flow. 

Cubic  feet. 

Ebb  outflow 1,860,000,000 

Flood  inflow 1,377,000,000 

In  this  form,  in  which  the  results  of  1878  are  probably  as  near  to  the  truth  as  may 
exnpected  from  so  experienced  an  observer  as  Mr.  Daubeney,  they  indicate  a  decided 
falling  off  of  the  tidal  prism  since  that  time. 

But  in  order  to  weigh  the  evidence  as  to  the  present  volumes  according  to  its  true 
value,  it  should  be  stated  that  very  slight  changes  in  the  assumed  time  of  change  of 
current  and  in  the  mean  rise  and  fall  at  the  upper  points  will  cause  considerable 
changes  in  the  volumes  computed  on  the  basis  of  these  data.  If,  for  instance,  the 
time  of  change  of  current  is  assumed  at  1  hour  43  minutes  after  high  and  2  hours  20 
minutes  after  low- water,  then  we  obtain  the  following  volumes: 

Tidal  floto  at  Mayport, 

Computed  for  mean  tidal  ranges  as  given  in  Table  No.  2  and  for  change  of  current 
1  hour  43  minutes  after  high-water  and  2  hours  20  minutes  after  low-water  stand — 

Cubic  feet. 

Ebb  outflow 1,756,000,000 

Flood  inflow -. 1,278,000,000 

If  in  addition  to  this  correction  mean  rise  and  fall  at  Palatka  is  assumed  at  1.0  in- 
steady  of  1.15,  as  above,  then  the' folio  wing  volumes  are  found: 

Tidal  flow  at  Mayport. 

Computed  for  a  mean  tidal  range  at  Palatka  of  1.0,  other  mean  ranges  the  same  afi  in 
table  No.  2,  time  of  change  of  current  1  hour  43  minutes  after  high- water  and  2 
hours  20  minutes  after  low- water  stand — 

Cubic  feet. 

Ebb  outflow 1,859,000,000 

Flood  inflow 1,376,000,000 

a  result  agreeing  almost  exa<;tly  with  the  corrected  figures  of  1878. 

Now,  the  present  observations  have  extended  over  too  short  a  time  to  establish 
the  mean  tidal  data,  on  which  are  based  the  above  computations,  with  sufficient 
exactness  as  to  exclude  the  possibility  of  errors  reaching  the  indicated  limit,  and 
the  final  conclusion  to  be  drawn  from  the  comparison  of  the  tidal  prism  and  the 
gau^ng  work  of  1878  must,  therefore,  be  limited  to  the  statement  that  a  diminution 
of  tne  tidal  prism  of  the  river  is  indicated,  but  not  established  with  certainty. 

The  attempt  to  secure  additional  information  by  drawing  into  the  scope  of  the 
comparison  the  gauging;  work  of  1889  had  to  be  abandoned,  on  account  of  the  radical 
incompatibility  of  their  results  with  the  results  of  1878  and  those  of  the  present 
computation.  The  figures  found  from  the  work  done  in  1889  are  rendered  in  the 
Report  of  1890  in  a  taole  fiacing  page  1561,  as  follows : 

Tidal  flow  at  St.  Johns  Bluff,  as  found  lS8fK 

Cubic  feet. 

Ebb  outflow 1,981,000,000 

Flood  inflow 723,000,000 
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Tidal  flow  at  Damt^i  Pointj  as  found  1889. 

Cubic  feet. 

Ebbontflow 1,970,000,000 

Flood  inflow 676,000,000 

The  following  figures  are  rendered  by  computation  assuming  change  of  current  at 
1  hour  30  minutes  after  high  and  2  hours  20  minutes  after  low-water  stand  and  mean 
rise  and  fall  at  Palatka  at  1  foot. 

Tidal  flow  at  8t.  Johns  Bluff  as  computed  from  Hdal  prism. 

Cubic  feet 

Ebb  outflow 1,663,000,000 

Flood  inflow * 1, 080, 000,  OOq 

Tidal  flow  at  Dames  Point,  as  computed  from  tidal  prism. 

Cubic  feet. 

Ebbontflow 1,247,000,000 

Flood  inflow 763,000,000 

Althoagh,  as  stated  above,  the  results  of  the  present  computation  are  considerably 
swayed  by  comparatively  slight  changes  in  the  data  on  wnioh  they  are  based,  and 
although  the  data  for  St.  Johns  Blufl'  and  Dames  Point  are  approximate  only,  still, 
the  dif^rences  found,  at  the  latter  place  especiallv,  are  too  great  to  be  accounted  for 
in  this  way,  and  in  view  of  the  fact  that  during  the  time  of  the  gauging  of  1888  and 
for  four  months  previous  to  it  the  rainfall  as  given  by  the  Jacksonville  record  was 
not  much  in  excess  of  the  average,  it  is  difficult  to  understand  the  results  of  this 
gauging  work. 

In  order  to  definitely  decide  the  question  whether  the  tidal  prism  of  the  river  has 
been  reduced  since  the  construction  of  the  jetties,  it  will  be  necessary  to  regange 
the  river  at  the  Mayport  section  of  1878,  having  at  the  same  time  during  the  entire 
duration  of  the  work  careful  observations  of  iiigh  and  low  water  made  along  the 
entire  tidal  portion  of  the  river,  say  at  Mayport,  Dames  Point,  Jacksonville,  Green 
Cove  Springs,  and  Palatka.  An  establishment  of  one  or  two  self-registering  gauges 
would  undouotedly  be  of  great  advantage  to  the  work. 

Such  a  gauging,  combined  with  the  tidal  results  obtained,  would  not  only  settle 
the  question  at  issue  at  present,  but  it  would  also  furnish  the  necessary  data  to  feel, 
as  it  were,  the  river's  pulse  during  the  further  continuation  of  the  work  by  means 
of  continued  tidal  observations,  nrom  which,  if  properly  arranged,  any  decline  of 
range  would  become  apparent  at  its  commencement,  almost. 

The  drift  of  all  available  information  pointing  towards  a  continuation  of  the 
south  jetty,  and,  for  the  present  at  least,  a  cessation  of  work  on  the  north  jetty,  it 
becomes  of  importance  to  inquire,  as  far  as  posaible,  into  the  conditions  of  flow  that 
will  probably  be  developed  alongside  of  the  proposed  continuation.  A  direct  solu- 
tion of  the  question  is  not  possible,  but  we  can  approach  it  by  discussing  the  condi- 
tions existing  at  the  outer  end  of  the  south  jetty  now. 

During  northeasterly  winds,  which  are  the  prevailing  and,  therefore,  the  more  im- 
portant ones  for  the  channel,  tlie  spill  during  ebb  tide  over  the  north  jetty  is  likelv 
to  be  so  insignificant  that  it  may  be  neglected  altogether.  The  spill  over  the  south 
jetty,  however,  is  very  considerable,  as  shown  by  our  current  observations.  Draw- 
ing a  line  at  right  angles  to  the  main  direction  of  the  latter,  the  length  of  this  line 
from  the  end  of  south  jetty  to  the  shore  represents  about  the  width  of  the  section  of 
discharge  over  the  top  of  the  jetty,  the  height  of  which  section  of  discharge  is  equal 
to  the  mean  elevation  of  surfiiwie  above  mean  low  water  during  ebb  flow.  Tlie  length 
in  question  is  found  at  about  4,500  feet  aad  the  height  is  about  li  feet.  Further- 
more, the  low-water  cross-sectional  area  between  jetties  at  their  outer  end  at  present 
is  about  23,500  square  feet,  so  that  the  entire  mean  area  of  ebb  outflow  is  found  as 
follows: 

Square  feet. 

Low-water  cross-sectional  area  between  j etties 23, 500 

Additional  area  pertaining  to  ebb  outflow,  1^  by  1,600 2, 400 

Area  of  outflow  over  jetty  4,500  by  li 6,750 

Total  mean  area  of  ebb  outflow 32,650 

The  ebb  discharge  at  the  outer  end  of  south  jetty  is  found  at  about  2,070,000,000 
cubic  feet  when  Palatka  range  is  assumed  at  1  foot  and  at  about  1,940,000,000  cubic 
feet  when  Palatka  range  is  assumed  at  1.15  feet.  Adopting  the  mean  of  these  two 
figures  and  a  duration  of  ebb  current  of  6  hours  53  minutes,  we  now  obtain  for  the 
mean  velocity  between  jetties  at  their  outer  end 

V  =  2,005,000,0(»       2.5  feet  per  second, 
32650  X  24780  ^     a^^-uiiu, 
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from  which,  according  to  relations  found  at  other  places,  we  may  deduce  a  mean 
bottom  velocity  at  the  time  of  maximum  current  of  about  the  same  amount  and  a 
channel  bottom  velocity  at  the  time  of  maximum  current  of  about  3  feet. 

At  the  future  outer  end  of  the  south  jetty,  with  an  unprolonged  north  jetty,  not 
quit«  as  great  velocity  can  be  expected;  but  during  northerly  winds  the  difterence 
is  not  likely  to  be  great,  and  there  will  then  be  channel  bottom  velocities  at  the  time 
of  maximum  current  of  probably  2|  feet  or  even  more — ^more  than  sufficient  to  move 
the  fine  sand  of  which  tne  bottom  consists. 

Summing  np^  we  may  state  the  principid  deductions  derived  from  the  various  mat- 
ters discussed  in  this  report  as  follows : 

1.  The  effectiveness  of  the  south  jetty,  carried  no  higher  than  low-water  level,  to 
create  and  maintain  a  channel  is  demonstrated  by  the  movements  of  shoals  between 
Jetties  as  apparent  from  the  comparative  cross  sections  submitted  herewith  and  by 
the  history  of  the  south  jetty  and  its  channel  as  apparent  from  the  diagram.  This 
evidence  is  corroborated  by  a  discussion  of  the  strength  of  ebb  currents  between  the 
Jetties  and  their  probable  strength  along  the  future  continuation  of  the  south  jetty. 

2.  Apparent  shoaling  tendencies  and  a  possible  loss  of  tidal  range  above,  as  iucfi- 
cated  by  a  comparison  of  former  and  present  flow,  seem  to  be  a  warning  that  restric- 
tion of  the  entrance  by  heightening  the  jetties  should  not  be  carried  any  fiirther  at 
present.  This  evidence  is  corroborated  by  the  observations  of  direction  of  current 
made  between  the  jetties. 

The  lack  of  positiveness  in  a  great  part  of  the  discussion  submitted  herewith  and 
the  conclusions  arrived  at  is  partlv  due  to  the  previous  absence  of  infonnation  in 
regard  to  the  nnper  river  and  partly  to  the  shortness  of  time  in  which  this  and  other 
information  had  to  be  supplied.  The  latter  circumstance  has  also  prevented  the  suc- 
cessful observation  of  sand  movements  during  ebb  and  flood  desired  by  you  in  your 
instructions. 

I  finally  desire  to  express  my  appreciation  of  the  efficient  assistance  rendered  by 

Messrs.  F.  W.  Bruce,  L.  S.  Mattair,  and  P.  B.  Bird.    Mr.  Bruce  assisted  me  during 

the  beginning  of  the  survey,  before  Mr.  Bird  joined  me,  and  has  continued  to  render 

most  valuable  aid  during  the  entire  duration  of  the  survey  whenever  called  upon. 

Sabmitting  the  above,  I  am,  major,  very  respectfolly,  your  obedient  servant, 

£.  A.   GlKSKLGR, 

United  8tate$  Assistant  Engineer. 
M&j.  J.  C.  Mallbry, 

C(yrps  of  Engineer Sy  U,  3,  A, 


COMMERCIAL  STATISTICS. 

Commerce  of  St,  Johns  River,  Florida,  during  the  year  ending  December  SI,  1891, 


Articles. 

Quantity. 

Gross 
tonnage. 

Estimated 
value. 

Cotton 

bales.. 

810 

14.000 

200 

12, 405 

12,000 

410,100 

80 

45,000,000 

53,  276, 090 

200,000 

700 

5.310 

24,000,000 

186,000 

2,380 

12,000 

600,000 

1,200 

13,000 

162 

14,000 

35 

546 

450 

16,644 

30 

112,500 

133,100 

200,000 

158 

212 

960 

13,960 

2,380 

12,000 

1,500 

1,200 

1,300 

$81,000 

Fertiliaers 

tons.. 

420,000 

Fish  and  oysters 

Fniito....: 

barrels.. 

............     .  ........  boxes - - 

1,000 
18,608 

Oranges 

Hides 

bunches.. 

boxes.. 

tons.. 

12,000 

832,200 

4,000 

Lumber: 

Rough 

Sawed 

Kerohandise 

Ship  stores 

feet.. 

feet,B.M.. 

tons.. 

#, barrels. . 

270,000 

627,323 

10,000,000 

7,175 

Vegetables 

Shhigles 

Railroad  ties 

Phosphate 

Coalf. 

boxes.. 

number.. 

do.... 

tons.. 

do.... 

10,620 
74,000 
46,500 
12,800 
60,000 

Brick 

.             .        .  number 

6,000 

Ice ^ 

tons.. 

2,400 

Lime 

barrels . . 

13,000 

Total 

511, 217 

12, 498, 626 

Vessels. 

Character. 

No. 

Average 
tonnage. 

Average 
draft? 

Steamers 

Merchant 

324 
829 

1,895.75 
258.61 

Feet. 
IIA 

Railing 

do 

11^ 

Jiyillieuuy^^UUVIi: 
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A  new  line  of  ocean  btoaniers,  the  Merchants',  has  been  established  to  New  York, 
and  two  other  lines  of  fruit  st-eamera,  from  England,  are  awaiting  tlie  improvement 
of  the  river  to  a  svifficient  depth  to  enable  them  to  reach  Jacksonville. 

Passengers,  13,000,  at  $234,000. 

Estimated  i>eroenta^e  of  total  trade  of  neighborhood  can-ied  by  wator,  one-fourth. 

Probable  increase  oi  trade  wore  the  improvement  completed,  300  per  cent.  - 

The  above  statement  covers  the  shipping  and  merchandise  l^at  crosses  the  bar  at 
the  mouth  of  the  St.  Johns  River  to  and  irom  Jacksonville  only. 

Chas.  H.  Smith. 
Secretary  Board  of  Trade. 


O   2. 

IMPROVEMENT  OF  OCKLAWAHA  RIVER,  FLORIDA. 

The  Ocklawaha  River  has  its  source  in  Lake  Apopka,  Central  Florida, 
flows  slightly  west  of  north  for  about  104  miles,  measured  along  the  axis 
of  the  channel,  then  almost  due  east  for  21  miles  farther,  when  it  unites 
with  the  St.  Johns  River.  The  Ocklawaha  River  is  the  principal  outlet 
of  a  number  of  large  lakes,  whose  aggregate  area  is  about  175  square 
miles. 

The  only  important  tributary  of  the  Ocklawaha  River  is  the  Silver 
Spring  Run,  which  is  6  miles  long  and  has  an  average  width  of  about 
50  feet  and  a  least  depth  along  the  axis  of  the  channel  of  about  9  feet. 
Being  the  outlet  of  the  famous  Silver  Spring,  its  volume  of  discharge 
varies  but  little. 

From  Lake  Griffin  down  for  a  distance  of  about  28  miles  the  river 
flows  through  a  wide  savanna,  submerged  about  1  foot  under  water 
and  covered  with  a  dense  growth  of  saw  grass.  On  this  reach  the  river 
averages  fi:om  30  to  40  feet  in  width  and  has  a  least  channel  'depth  of 
about  5  feet.    The  current  is  very  slugglish. 

The  impediments  to  navigation  on  this  portion  of  the  river  are  the 
numerous  bends,  the  narrow  channel,  floating  islands,  and  eelgrass. 

From  the  savanna  to  the  mouth,  a  distance  of  about  58  miles,  the 
banks  are  covered  with  a  dense  growth  of  cypress  and  other  timber. 

On  this  reach  the  river  averages  from  60  to  70  feet  in  width  and  the 
least  channel  depth  is  4  feet.  The  average  velocity  of  the  current  is 
considerably  greater  than  on  the  upper  river,  being  about  1.3  feet  per 
second. 

The  principal  obstmctions  to  navigation  are  snags  and  overhanging 
trees. 

PROJECT  OF  IMPROVEMENT. 

The  approved  project  is  to  clear  tlie  channel  between  Lake  Griffin  and 
the  mouth  by  removing  the  snags  and  the  worst  overhanging  trees,  and 
by  moving  the  floating  islands  out  of  the  channel  and  staking  them  in 
place  by  piles. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

By  act  of  Congress  approved  September  19, 1890,  an  appropriation  of 
$10,000  was  made  for  "  improving  Ocklawaha  River,  Florida,  to  Lees- 
burg,  on  Lake  Griffin .'' 

A  survey  of  the  entire  river  between  Lake  Griffin  and  the  mouth  was 
made.  The  project  was  prepared  and  submitted.  The  work  recom- 
mended at  that  time  was  estimated  to  cost  $7,500. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

With  the  approval  of  the  Chief  of  Engineers  it  was  decided  to  do  the 
work  by  hired  labor  ^  accordingly  the  derrick  scow,  which  had  been  in 
usebn  the  jetties  at  the  month  of  the  St.  Johns  Kiver,  was  equipped 
with  quarters  and  such  additional  machinery  and  tools  as  would  be  re- 
quired, and  work  was  begun  on  the  river  January  12  and  continued 
until  June  30,  when  tbe  appropriation  was  exhausted.  The  work  has 
resulted  in  clearing  the  river  of  Its  worst  obstructions  from  the  month 
to  the  prairie,  a  distance  of  60  miles.  On  account  of  the  remarkably 
low  stage  of  the  river  the  boat  could  not  go  above  the  prairie,  and  no 
work  was  done  on  the  floating  islands. 

One  thousand  two  hundred  and  eighty-four  snags  over  2  feet,  1,680 
from  8  inches  to  2  feet,  and  908  under  8  inches  in  diameter  were  re- 
moved ;  91  overhanging  trees  over  2  feet,  376  from  8  inches  to  2  feet,  and 
238  under  8  inches  in  diameter  were  removed  j  84  trees  were  trimmed: 
making  a  total  of  3,881  snags  and  705  overhanging  trees  removed,  and 
84  trees  trimmed. 

The  river  has  been  unprecedentedly  low, — 3  feet  below  its  level  when 
the  survey  was  made,  which  at  that  time,  from  the  best  information 
available,  was  believed  to  be  the  ordinary  low- water  stage.  Only  608 
snags  were  counted  during  the  survey. 

At  present  the  river  is  fairly  navigable  as  far  as  the  prauie.  Above 
that  point  there  are  a  few  slioals  and  the  floating  islands.  The  oranges 
and  vegetables  are  usually  shipped  when  the  water  is  at  its  low  stage, 
and  the  shoals  form  serious  obstructions.  It  is  believed  that  the  chan- 
nel can  not  be  kept  clear  of  the  floating  islands  unless  a  ro^  of  piles 
connected  by  a  waling  strip  is  constructed  on  each  side.  In  view  of 
fact  that  the  railroads  are  practically  inaccessible  to  a  large  number  of 
the  residents  of  this  portion  of  the  river  and  that  the  improvement  of 
the  river  as  far  as  Leesburg  would  enable  the  orange  and  vegetable 
growers  in  the  vicinity  of  Lake  Griffin  to  ship  their  produce  by  water 
to  the  St.  Johns  River,  it  is  recommended  that  the  improvement  be 
continued  to  Lake  Griffin.  This  can  be  done  at  an  estimated  cost  of 
$15,000,  with  an  annual  outlay  of  $1,000  for  some  years  to  maintain 
the  clear  channel. 

The  Ooklawahn  River  is  in  the  collection  district  of  St.  Johns.  The  nearest  light- 
house is  the  St.  Augrustine  Light.    The  nearest  fort  is  Fort  Marion,  Fla. 

Money  statement 

Jnly  1, 1891,  halance  nnexpended ^ $7,544.32 

June  ^,  189^,  amount  expende<l  during  fiscal  year 6, 320. 01 

July  1, 1892,  balance  unexpended 1,224.31 

July  1,  1892,  outstanding  liabilities 949.14 

July  1, 1892,  balance  available 275.17 

Amount  appropriated  by  act  approved  July  13,  1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 275. 17 

(Amount  ^estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  taat  can  be  profitably  expended  infiscalvear  ending  June  30, 1894    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMRRCIAL  STATISTICS. 

Commerce  of  Ocklawaha  Jtiver,  Florida^  during  the  year  ending  December  31,  1S91. 


Articles. 

Quantity. 

Gross 
tonnage. 

;  Estimat 
j      valoe 

Cotton 

bales.. 

255 
120 
57,210 
200 
40 
13| 

5,000,000 

85,000 

013 

100 

72* 
320^ 
3,3S0 
200 

1 
13* 

60,000 

1,150 

913 

4 

$16,065 

FiTtilizera    

tons . . 

12,000 

Fraita 

boxes . . 

105.  OUO 

Grain , 

tons . . 

17,000 

Hides 

bales.. 

1.600 

Honev,  sirap,  etc 

tons.. 

7.200 

LumW: 

Ilougb 

Sawed 

Merchandise 

Vegetables 

feet.. 

..^ feet,B.M.. 

tons.. 

boxes.. 

35,000 

8,500 

200.000 

100 

Total 

55,854 

402,465 

Percentage  of  trade  of  neigliborliood  carried  by  water  (estimated) :  All. 
Probable  increase  of  trade  were  the  improvement  completed :  150  per  cent. 
Following  is  a  statement  of  the  business  on  the  lakes  at  the  upper  end  of  the  Ock- 
lawaha Eiver  for  the  year  1891 : 


Articles. 


Fertilizers tons. 

Fish  and  oysters ^..barrels. 

Fniits boxes. 

Grain ions. 

Hides do.. 

Honev,  sirup,  etc do. . 

Lumber : 

Hough feet . 

Sawed feet,B.M. 

2f  erchaudise tons . 

Ship  stores barrels. 

Vegetables boxes . 


Total. 


Quantity 


400 

5 

106,000 

200 

5 

1 

60,000 

1,000,000 

10,000 

10 

25.000 


Gross 
tonnage. 


400 

1 

4.240 

200 
5 
1 

100 

2,000 

10,000 

1 

1,250 


18,198 


Estimated 
value. 


$12,000 

20 

156,000 

17,000 

1,000 

400 

5.000 

25,000 

800.000 

70 

25,000 


1, 041. 490 


Percentage  of  trade  of  neighborhood  carried  by  water  (estimated) :  50  per  cent. 
Probable  increase  of  trade  were  the  improvement  completed :  150  per  cent. 
The  following  steamers  are  engaged  in  the  trade  of  the  Ocklawaha  River : 


Name. 

Character. 

Tonnage. 

DrafU 

Surelca           

Steamer 

....do 

67 
65 
55 
60 
35 
4 
10 

FbH. 
2 

Okecliumpkee. ..^.... 

Ah 

Astatula 

....do 

A 

Osceola    .         

....do 

4 

Wahoo 

....do 

li 

Elizabeth                  

....do 

4 

SoDhii)  MowArd  ..---- ..•....•••...••.•...•...••........•.••. 

....do 

8 

Number  of  passengers  carried  during  the  year,  5,380. 

The  following  steamers  are  eugag<^  in  the   navigation  of  lakes  Griffin,  Harris, 
Eustis,  and  Dora : 


Name. 

Character. 

Tonna^. 

Draft. 

Gazelle 

Stoainer 

..  do       

16 
30 
82 

FeeL 

2k 

J.  A  Lane 

U 

Hfllon  I^enhani ..r.«.-Tx^-Tr r 

....do 

• 

Komber  of  passengers  carried  during  the  year,  1,500. 
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O  3. 

IMPROVING  VOLUSIA  BAR,  FLORIDA. 

Volusia  Bar  is  located  at  the  south  end  or  head  of  Lake  George, 
about  162  miles  by  river  from  the  mouth  of  St.  Johns  River,  at  the 
point  where  the  waters  of  the  river  flow  into  the  lake. 

An  examination  of  Volusia  Bar  with  a  view  to  its  improvement  was 
made  in  March,  1879.  A  report  thereon,  dated  July  16, 1879,  with  plan 
of  imi)rovement,  is  printed  as  Appendix  I  9,  Annual  Report  of  the  Chief 
of  Engineers  for  1879. 

This  was  modified  as  reported  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1882  and  1883,  Appendixes  J  11  and  L  14,  respectively. 

Before  its  improvement  the  channel  over  the  bar  was  very  crooked, 
and  had  a  least  depth  varying  from  3^  to  4J  feet. 

APPROVED  PROJECT. 

To  establish  and  maintain  a  channel  6  feet  deep  across  the  bar  by 
the  increased  velocity  of  flow  produced  by  two  converging  jetties  of 
brush  and  stone,  assisted  by  dredging,  if  necessary,  and  to  define  and 
protect  tlie  channel  thus  formed  by  rows  of  fender  piles. 

In  1887  this  project  was  modified  to  limit  the  depth  to  the  5  feet 
already  attained,  as  that  depth  is  sufficient  for  the  steamers  navigating 
the  Upper  St.  John's  River,  and  is  as  great  as  can  be  carried  over  the 
bars  between  Lake  Monroe  and  Lake  George. 

Operations  for  improving  Volusia  Bar,  Florida,  have  been  carried  on 
at  intervals  since  December,  1880,  under  the  following  appropriations, 
viz: 

By  act  approved — 

June  14,  1880 l $5,000 

March  3,  1881 •. 5,500 

By  act  passed  August  2,  1882 5,000 

By  act  approved — 

Julys,  1884 2,000 

Augusts.  1886 7,500 

By  act  of  Au<,aist  11,  1888 500 

By  act  approved  September  19,  1890 500 

'Total 26,000 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

The  total  amount  expended  up  to  June  30^  1891,  including  liabilities 
then  outstanding,  waa  $25,495.87.  Two  jetties  had  been  built,  starting 
ifrom  opposite  sides  of  the  river  bank  at  the  south  edge  of  the  lake  and 
converging  until  on  the  bar  the  clear  channel  way  between  them  was 
230  feet  wide.  The  east  jetty  is  3,400  feet  long,  and  is  built  to  the  level 
of  mean  low  water  for  2,930  feet  from  the  shore.  The  west  jetty  is  2,200 
feet  long,  of  which  a  length  of  1,940  has  its  crest  at  the  level  of  mean 
low  water.  Two  rows  of  firmly  set  piles,  provided  with  waling  strips, 
confine  boats  to  a  100-foot  channel  across  the  crest  of  the  bar.  Inl887 
the  depth  attained  was  reported  to  be  ample  for  the  existing  commerce. 

OPERATIONS  DURING  THE  FISCAL,  YEAR  ENDING  JUNE  30,  1892. 

Under  the  appropriation  of  September  19, 1890,  97.02  cubic  yards  of 
stone  were  placed  on  the  east  jetty,  distributed  between  points  35  feet 
and  290.  feet,  respectively,  from  the  outer  end,  forming  a  crest  about 
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2.5  feet  wide  and  at  an  elevation  of  one-half  foot  below  mean  low  water. 
An  examination  of  the  work  was  made  in  Jnly,  1891. 

WORK  REQUIRED. 

The  St.  Johns  Eiver  above  Lake  George  is  a  silt-bearing  stream,* 
having  eroding  banks,  pools,  and  shoals,  and  is  snbject  to  marked  fluc- 
tnations  of  level.  Lake  George  forms  a  settling  basin  and  receives  an 
annual  deposit  from  the  materials  eroded  between  lakes  George  and 
Monroe,  a  distance  of  45  miles.  The  greater  portion  of  this  material  is 
deposited  at  the  head  of  the  lake,  where  the  river  currents  lose  velocity 
in  entering  the  broader  expanse,  and  there  forms  and  maintains  Yolu- 
sia  Bar.  It  is  evident  that  any  increase  of  depth  produced  by  contrac- 
tion and  scour  in  a  bar  of  this  character  will'  simpjiy  push  the  deposit 
farther  out  into  the  still  water.  If  the  depth  of  the  lake  where  the 
new  deposit  is  formed  were  great,  the  improvement  of  the  channel  by 
unassisted  jetties  might  have  some  permanence. 

Lake  Gheorge  is  very  shoal.  In  1887  the  least  channel  depth  was  re- 
ported to  be  5  feet;  the  6,  7,  and  8  foot  contours  of  the  bottom  were 
420,780,  and  1,440  feet,  respectively.  From  the  ends  of  the  jetties  and  at 
the  distance  of  3,400  feet  beyond  the  jetties  a  maximum  depth  of  9.6  feet 
only  was  found.  In  1891  the  least  channel  depth  is  4.6  feet  and  the  6, 
7,  and  8  foot  contours  375,  480,  and  1,175  feet,  respectively,  from  the 
ends  of  the  jetties. 

Commerce  has  been  greatly  hampered  by  boats  grounding  on  the  bar 
during  the  past  low-w^ater  season.  Further  improvement  of  the  bar  is 
required.  Only  temporary  relief  can  be  obtained  by  an  extension  of 
the  jetties. 

The  best  and  surest  method  to  adopt  will  be  to  deepen  the  channel 
by  dredging  from  time  to  time  as  may  be  needed. 

From  past  experience  it  would  seem  that  the  annual  deposit  on  the 
bar  is  about  500*ubic  yards.  If  there  were  any  plant  available  this 
could  be  removed  with  an  annual  expenditure  of  $500.  As  there  is  no 
dredging  plant  available  at  present,  in  this  vicinity,  the  cost  of  the  work 
by  contract  would  be  more  than  double,  if  indeed  any  bids  could  be 
obtained.  As  work  is  also  urgently  needed  on  the  Upper  St.  Johns 
Eiver,  as  reported  in  letter  dated  January  2(>,  1891,  printed  in  House 
Ex.  Doc.  No.  240,  Fifty-first  Congress,  second  session,  and  for  which  the 
sum  of  $4,930  is  now  available,  it  would  be  a  gieat  advantage  for  the 
IJnit^  States  to  own  a  properly  equipped  snag  and  dredge  boat  for 
operations  on  the  entire  river.  Such  a  boat  could  be  obtained  for 
$15,000.  She  could  be  operated  at  a  cost  not  exceeding  $800  per 
month. 

During  the  past  winter  the  commerce  of  the  upper  river  was  greatly 
increased,  and  the  indications  point  to  a  further  increase  of  both  freight 
and  passenger  traffic  if  the  river  can  be  navigated  without  the  vexa- 
tious delays  caused  by  the  grounding  of  the  boats. 

This  work  is  in  the  collection  district  of  St.  Johns.  JacksouviUe  is  the  nearest 
port  of  entry.    Nearest  ligh t-h Duse  is  Volnsia  Bar  Light.    Nearest  fort  is  Fort  Marlon. 

Money  statement 

July  If  1891,  balance  unexpended $504.13 

Jane  30,  1892,  amount  expended  during  fiscal  year 394.04 

July  1,  1892,  balance  unexpended 110. 09 

Amount  appropriated  by  act  approved  July  13,  1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  J une  30,  1893 1, 110. 09 
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rAmount(e8tiiuated)  required  aDiinally  for  niaiiit^nauce  of exinting  project    $1, 000. 00 
I  Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      1, 000. 00 
]  Submitted  in   compiiance  with  requirements  of  seotions  2  of  river  and 
V    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Commerce  af  VoU^a  Bar,  Florida,  during  the  year  ending  December  SI,  1891, 
[Fomifllied  by  Mi^.  J.  A.  Lealie,  snperintendent  Clyde  SteamuM^  Line,  JacksonTille,  Fla.] 


Articles. 


Gross 
tomiage. 


Estimated. 
Tslue. 


Fertilizers 

Fish  and  oysters 

Fmits 

Grain 

Merchandise  — 

Tegetables 

Hay 

Total 


4,023 
83 
5,937 
4,308 
10,036 
387 
1,409 


$92,460.00 
4,155.00 
445,326.00 
99. 632. 5U 
3,010,800.00 
19,364.00 
28, 180. 00 


26,783 


3,609,917.50 


Vessels. 


Character. 


Draft  of 
water. 


City  of  Jacksonville. 
Fredrick  De  Barry  . . . 

Sverglade 

Welaka 


Passenger  steamer. 

do 

Freight  steamer  — 
.....do 


Feet. 


O4. 

IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

St.  Augustiiie  Harbor  lies  on  the  east  coast  of  Florida^  about  47  miles 
south  of  the  St.  John's  Eiver.  It* is  formed  by  the  junction  of  two 
rivers,  or  rather  salt-water  lagoons,  the  Matanzas  and  Tolomato  rivers, 
which  run  parallel  to  the  coast  and  there  unite  to  break  through  the 
line  of  sand  hiUs  into  the  sea.  The  total  length  of  the  Tolomato  Biver 
IB  about  20  miles  and  of  that  part  of  the  Matanzas  which  receives  and 
discharges  across  the  St.  Augustine  Bar  12  miles.  The  San  Sebastian 
Biver,  another  lagoon,  almost  surrounds  St.  Augustine,  and  opens  into 
the  Matanzas  Biver  about  3  miles  from  its  mouth.  These  lagoons  vary 
in  depth  from  20  to  30  feet  for  several  miles  from  the  mouth  and  in 
width  from  300  to  500  yards.  They  form  large  tidal  basins,  filled  and 
emptied  through  the  channels  across  the  bar.  The  rise  of  tide  at  St. 
Augustine  varies  from  4  to  6  feet,  and  the  currents  generated  have 
maintained  two  or  more  channels  across  the  bar,  with  a  least  depth  of 
from  6  to  9  feet  at  low  water.'  The  positions  of  these  channels  are  con-** 
tinually  shifting  between  the  south  end  of  the  mainland  east  of  the 
Tolomato  Biver  (North  Beach  or  North  Point),  and  the  cape  on  Anasta- 
sia  Island,  2|  miles  to  the  south.  The  harbor  forms  an  excellent  shel- 
tered anchorage,  but  the  shifting  nature  of  the  bar  and  the  shallow 
water  on  its  crest  have  presented  so  many  difficulties  to  mariners  that 
the  commerce  of  the  port  has  been  greatly  hampered.  It  is  limited 
practically  to  the  necessary  supplies  for  St.  Augustine. 

The  following  appropriations  have  been  made  for  this  harbor: 

Act  of  August  11,  1888 $35,000 

Act  approved  September  19,  1890 20,000 

"^^^ '3i^mtin'b^^<y^\^M^ 
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PROJECT. 

The  approved  project  is  to  protect  the  shores  from  erosion  by  the 
construction  of  groins  of  concrete  and  riprap  on  brush  foundation  mat- 
tresses. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

With  the  appropriation  of  $35,000  made  in  the  act  of  1888,  three 
groins  were  built:  Ko^,  on  Anastasia  Island,  near  the  northern  bound- 
ary of  the  United  States  light-house  reservation  ^  No.  2,  on  North 
Beach,  at  the  point,*  No.  3,  on  North  Beach,  about  2,000  feet  from  the 
point. 

These  groins  all  consist,  essentially,  of  a  foundation  of  brush  fascines, 
covered  with  riprap  and  capped  with  concrete  blocks  which  are  2  feet 
wide  on  top  and  have  side  slopes  of  1  on  2.  (For  detailed  description 
of  dimensions  and  methods,  see  Appendix  P  3,  Report  of  the  Chief  of 
Engineers,  1890.) 

With  the  appropriation  of  $20,000  made  in  act  of  September  19, 1890, 
Groin  No.  2  was  extended  seaward,  and  two  new  groins  were  built:  No. 
4,  on  Anastasia  Island,  about  2,200  feet  northwest  of  Groin  No.  1,  and 
No.  5,  on  North  Beach,  between  Groin  No.  2  and  Groin.  No.  3.  (For  de- 
tailed description  of  dimensions  and  methods,  see  Appendix  O  4,  Report 
of  the  Chief  of  Engineers,  1891.) 

OPERATIONS  DURINO  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

During  the  year  a  close  watch  was  kept  of  the  condition  of  the  groins 
with  a  view  of  using  the  small  amount  still  available  in  making  repairs 
whenever  necessary.  During  December  it  was  noticed  that  it  would 
be  necessary  to  protect  the  beach  from  fiirther  erosion  in  the  vicinity 
of  Groin  No.  4.  Accordingly  the  construction  of  a  sheet-pile  wing 
dam  was  begun  in  January  and  continued  at  intervals  until  May. 

This  dam  is  327  feet  long  and  is  built  near  the  ordinary  high-water 
mark  at  the  side  of  the  groin  and  extends  along  the  beach  toward  the 
south.  It  is  constructed  of  a  double  row  of  sheet  piles  well  braced 
from  the  rear.  The  back  is  filled  in  with  mud  and  sand,  and  the  front 
is  protected  with  fascines  staked  in  place  and  weighted  with  rock. 
The  desired  result  has  been  produced  and  the  sand  is  filling  in  in  front 
of  the  wing  dam. 

The  outer  block  of  concrete  on  Groin  No.  4  having  been  made  of  ma- 
terial that  had  been  mixed  several  days  before  using,  was  destroyed  by 
the  waves.    This  was  replaced  in  Maich. 

CONDITION  OF  THE   aROINS. 

All  of  the  groins  are  in  excellent  condition  with  the  exception  of 
Groin  No.  2.  The  repairs  to  the  cracks  in  the  concrete  of  this  groin,  as 
detailed  on  page  1633,  Report  of  Chief  of  Engineers,  1891,  have  proved 
ineffective,  and  considerable  of  the  material  used  in  making  the  repairs 
has  washed  out.  The  safety  of  the  groin  does  not  appear,  however,  to 
be  endangered  in  consequence. 

EFFECT  OF  THE  GROINS. 

A  survey  made  in  April,  1892,  shows  the  effect  of  the  groins  to  be  as 
follows: 
At  Groin  No.  1,  Anastasia  Island,  both  the  high  and  l<m  X^ter.Unes 
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have  advanced  slightly.  The  high-water  line  has  advanced  40  feet  and 
the  low- water  line  about  25  feet. 

At  Groin  Ko.  4,  Anastasia  Island,  the  high-water  line  has  been 
pushed  back  a  few  feet,  while  the  low-water  line  has  advanced  about 
60  feet.^ 

From  a  point  about  1,000  feet  from  Groin  Ko.  1  to  near  Groin  .No.  4 
the  beach  has  been  slightly  eroded. 

At  Groin  No.  2,  North  Beach,  the  high-water  line  on  the  east  side 
has  advanced  100  feet,  while  on  the  west  side,  where  the  most  marked 
erosion  of  any  portion  of  the  beach  has  taken  place,  the  extreme  high- 
water  line  has  receded  nearly  100  feet,  while  the  ordhiary  high- water 
line  has  receded  very  slightly.  The  low- water  line  on  both  sides  has 
advanced  about  50  feet. 

All  along  the  beach  in  the  vicinities  of  Groins  Nos.  3  and  5,  North 
Beach,  the  shore  lines  have  continued  to  advance.  The  high- water 
line  has  advanced  on  aiji  average  200  feet  and  the  low- water  line  100 
feet. 

A  map,  showing  the  condition  of  that  portion  of  the  harbor  affected 
by  the  groins,  accompanies  this  report. 

St.  AuguBtine  is  iu  the  collection  district  of  St.  Augustine,  which  is  the  nearest 
port  of  entry.  The  nearest  fort  is  Fort  Marion.  The  St.  Augustine  Light  is  the 
nearest  light-house. 

Money  statement 

July  1,  1891,  balance  unexpended $4,112.12 

June  30, 189^,  amount  expended  during  fiscal  year . .-. 2, 832. 52 

July  1,  1892,  balance  unexpended 1, 279. 60 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 11, 279. 60 


COMMERCIAL  STATISTIC^. 

COfkmerce  of  St.  AugusHnej  Fla.,  for  the  year  ending  December  SI,  1891, 
[Farnifllied  by  Mr.  Henry  A.  BarliDg,  Jr.] 


Articles. 


Quantity. 


Estimated 
value. 


Gross 
tonnage. 


Portilizers 

Fish  and  oysters . 
Fraits,  oranges  . . . 

Grain 

Hay 

Honey,  sirup,  etc. 
Lumber,  sawed . . . 

Merchandise 

Vegetables 


Ions. 

barrels. 

boxes. 

...biiHht'ls. 

bales 

gallons . 

.feet.B.M. 

tons. 

— barrels. 


50 

.%000 

3,000 

72,000 

24,000 

4,500 

1, 500, 000 

15,  300 

2,000 


$1,500 
5,000 
4,500 

34,000 

24,000 
1,350 

17, 600 
765,000 

10,000 


50 

450 

90 

2,160 

1,200 

34 

3,000 

15,300 

200 


Total  . 


862,850 


22,484 


Vessels. 


City  of  St.  Augustine . 

Schooners  (2) 

Do 


Character. 


Steamer  . 

Sail 

...do.... 


Capacity. 


Average 
draft. 


Tout. 
720 
200 
300 


Fut, 


10 


PaasengGTs,  none. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water^^. 
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O5. 

mPROVEMENT  OF  NORTHWEST  ENTRANCE,  KEY  WEST  HARBOR,  FLOR^ 

IDA.  ^ 

The  Florida  Keys  consistof  a  chainof  rock  and  sand  islands  extend- 
ing southwesterly  from  Cape  Florida  for  nearly  200  miles.  They  are 
connected  by  extensive  sand  flats  underlaid  by  rock,  a  soft,  oolitic  lime- 
stone, from  which  the  sand  is  almost  entirely  formed. 

This  chain  is  a  barrier  for  all  shipping  from  the  Atlantic  to  the  Gulf 
(eastern  and  middle)  ports,  and  the  straits  between  it  and  the  West 
India  Islands  form  a  passage  justly  dreaded  by  mariners.  This  barrier 
is  crossed  by  four  navigable  channels,  one  between  the  Dry  Tortugas, 
at  the  western  extremity  of  the  chain,  and  Eebecca  Shoals  j  one  east 
of  Kebecca  JShoals;  the  third  (the  Boca  Grande  Channel)  28  miles  fur- 
ther east,  and  the  fourth  (the  northwest  channel  from  Key  West  Har- 
bor) immediately  west  of  Key  West,  85  miles  east  from  the  Dry  Tortu- 
gas.  It  is  this  easterly  position^  combined  with  the  good  harbor  of  Key 
West  at  its  extremity,  which  gives  this  channel  its  importance.  It  is 
used  by  vessels  en  route  between  the  Atlantic  and  Gulf  ports  which  do 
not  draw  more  than  lOJ  feet  of  water,  the  depth  available  on  the  bar 
which  now  obstructs  its  northern  end.  An  estimated  average  daily 
tonnage  of  2,500  tons  passes  through  it.  In  rough  weather  the  availa- 
ble depth  is  still  more  reduced,  and  vessels  of  more  than  8  feet  draft 
are  compelled  to  pass  through  one  of  the  channels  to  the  westward. 

The  necessity  for  the  improvement  of  the  northwest  entrance  was 
first  brought  to  the  notice  of  Congress  in  1868,  and  an  examination  of 
the  bar  was  ordered.  This  was  made  by  Lieut,  (now  Maj.)  W.  E.  Liv- 
ermore.  Corps  of  Engineers,  under  the  direction  of  Col.  J.  H.  Simpson, 
Corps  of  Engineers.  A  project  was  submitted  for  opening  a  dredged 
channel  across  the  bar  300  feet  wide,  18  feet  deep  at  mean  low  water, 
and  9,000  feet  long,  at  an  estimated  cost  of  $217,272. 

ITothing  more  seems  to  have  been  done  at  that  time. 

In  1881  another  examination  of  the  harbor  was  ordered  by  Congress. 
This  was  made  by  Thomas  L.  Harrison,  assistant  engineer,  under  the 
direction  of  Capt.  (now  Maj.)  A.  N.  Damrell,  Corps  of  Engineers,  as 
reported  on  page  1314,  Report  of  the  Chief  of  Engineers,  1882.  Miy. 
Damrell  submitted  a  project  for  dredging  a  cut  300  feet  wide  and  17  feet 
deep  at  mean  low  water  at  an  estimated  cost  of  $140,000.  In  1882  Con- 
gress appropriated  $25,000  for  work  under  this  project.  With  this  a 
cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  made  across 
the  bar  in  1883,  but  it  was  soon  obliterated  and  no  useful  result  was 
obtained.  In  1886  an  appropriation  of  $2,500  was  made  for  the  exam- 
ination and  survey  of  the  bar.  The  survey  was  made  in  the  fall  and 
winter  of  1886-'87.  In  1888  a  further  appropriation  of  $26,000  was 
made  for  the  improvement  of  the  harbor,  subject  to  the  recommenda- 
tion of  a  Board  of  Engineers.  A  preliminary  report  was  submitted 
January  31, 1889,  and  frirther  data  having  been  obtained,  in  Kovember, 
1889,  the  Board  submitted  a  final  report  recommending  that  the  im- 
provement of  the  entrance  be  begun  by  the  immediate  construction  of 
a  jetty  along  its  northeastern  side. 

OPERATIONS  PEIOB  TO  JUNE  30,  1891. 

In  the  act  approved  September  19, 1890,  $40,000  were  appropriated 
for  the  work.    Proposals  were  opened,  after  due  advertisement,  Novem- 

Digitized  by  VaUiJVlC 


APPENDIX  O — BEPOBT  OF  MAJOR  MALLERY.      1375 

ber  29,  and  a  contract  was  made  with  Mr.  R.  G.  Eoss  for  delivering 
stone  and  constructing  the  jetty  for  $1.90  per  cubic  yard  of  stone  in 
place.  Work  under  the  contract  was  to  be  started  February  28  and 
finished  July  28, 1891.  Owing  to  the  sickness  of  the  contractor  and 
other  causes  the  quarrying  of  rock  was  not  begun  until  May.  The  first 
stone  was  deposited  in  the  jetty  on  June  16.  Up  to  the  close  of  the 
month  1,160.3  cubic  yards  had  been  delivered. 

The  estimated  cost  of  the  jetty  is  $600,000. 

Nine  thousand  and  eiffhty-seven  dollars  and  sixty-seven  cents  were  ex- 
pended on  the  present  project  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1891.     . 

OPEEATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Operations  were  continued  under  the  contract  with  Mr.  E.  G.  Eoss 
until  May  12,  when  the  contract  was  completed.  A  total  of  26,821.9 
cubic  yards  of  stone  were  placed  in  the  jetty  during  the  fiscal  year, 
which,  together,  with  1,160.3  cubic  yards  placed  previously,  makes  a 
total  of  27,982.2  cubic  yards  now  in  the  jetty. 

For  a  length  of  60  feet  in  the  vicinity  of  Iron  Station  (the  site  of  cur- 
rent station  No.  10,  survey  of  1889)  the  jetty  has  been  built  up  to  within 
1  foot  of  mean  low  water;  to  a  point  2,190  feet  inside  of  Iron  Station  it 
has  been  built  up  to  within  2  feet  of  mean  low  water,-  from  thence  to  a 
point  3,070  feet  inside  of  Iron  Station  to  within  5  feet  of  mean  low 
water,  and  from  thence  to  a  ]>oint  4,530  feet  from  Iron  Station  to  an 
elevation  varying  from  3  to  4  feet  below  mean  low  water.  From  thence 
to  a  point  5,365  feet  inside  of  Iron  Station  or  the  inner  end  of  the  jetty 
only  one  layer  of  stone,  about  3  feet  thick,  has  been  placed,  having  a 
depth  over  it  at  mean  low  water  of  from  6  to  8  feet. 

From  the  Iron  Station  to  a  point  840  feet  outside  of  the  same,  the 
jetty  has  been  built  up  to  within  2  feet  of  mean  low  water;  from  thence 
to  the  outer  end  of  the  jetty,  1,523  feet  from  Iron  Station,  only  1  layer 
of  stone,  about  3  feet  thick,  has  been  placed,  having  over  it  a  depth  of 
from  7  to  10  feet  at  mean  low  water.  The  average  width  of  the  base 
of  the  jetty  was  25  feet  and  of  the  crest  10  feet. 

The  crest  of  all  of  the  higher  portions  of  the  jetty  has  been  lowered 
by  the  force  of  the  waves. 

PRESENT  CONDITION  OF  THE  JETTY. 

Along  that  portion  of  the  jetty  inside  of  Iron  Station  which  was  built 
up  to  within  2  feet  of  mean  low  water  the  crest  width  was  made  about 
5  feet.  This  has  all  been  washed  dow^n  about  3  feet,  the  depth  over  it 
now  averaging  5  feet. 

It  is  believ^  the  stone  used  is  not  heavy  enough  to  withstand  the 
force  of  the  waves  if  placed  above  the  level  of  3  feet  below  mean  low- 
water,  even  with  a  very  wide  crest.  Stones  weighing  as  much  as  1,600 
pounds  were  displaced  at  the  Iron  Station.  Very  little  scour  has  taken 
place  along  the  sides  of  the  jetty  and  little  or  no  settlement  of  the 
jetty  is  manifested. 

EFFECT  OF  THE  JETTY. 

In  regard  to  the  eflfect  of  the  jetty  it  can  be  said  that  the  channel 
across  the  bar  is  in  a  better  condition  now  than  shown  by  any  previous 
survey.  There  is  an  available  channel  depth  of  12.5  feet.  There  has 
also  been  a  deepening  of  the  shoalest  jmrtions  of  the  flat  lying  between 
the  Iron  Station  and  the  Bhick  Beacon.  There  now  exists  over  this 
fiat  a  channel  having  a  least  width  of  400  feet  and  a  least  mid-channel 
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depth  of  11  feet.  This  latter  deepening  has  evidently  been  caused  by 
the  jetty,  but  whether  the  deepening  in  the  main  channel  is  merely 
temporary  or  not  remains  for  a  further  lapse  of  time  to  determine. 

I  would  invite  attention  to  the  recommendation  previously  made  that 
the  entire  amount  of  money  required  for  the  completion  of  this  project 
be  made  available  for  continuous  and  rapid  work.  Under  small  appro- 
priations changes  are  likely  to  occur  in  thexjondition  of  the  bar  highly 
detrimental  to  the  progress  of  the  improvement,  materially  increasing 
the  cost  of  the  work  and  rendering  its  success  problematic. 

Complaint  having  been  made  by  the  commanding  officer  of  the  United 
States  ship  Philadelphia  of  an  obstruction  in  the  main  ship  channel,  in 
the  vicinity  of  the  triangle  buoys,  caused  by  what  are  known  as  the 
Pinnacle  Bocks,  as  directed  by  Department  indorsement  of  May  23, 
1892,  an  examination  of  these  rocks  was  made  on  June  11  and  14.  The 
rocks  were  found  to  be  very  irregular  in  shape,  in  one  instance  rising 
out  of  a  depth  of  36  feet  to  within  21  feet  of  the  surface  at  mean  low 
water.  Tliey  are  included  within  an  area  of  about  900  square  feet 
and  have  depths  over  them  varying  from  30  to  21  feet  at  mean  low 
water.  It  is  thought  that  they  can  be  removed  to  a  depth  of  30  fe^t 
by  surfjice  blasting  and  dragging,  permitting  the  d6bri8  to  fall  into  the 
deep  water  surrounding  them,  at  an  estimated  cost  of  J1,000. 

The  harbor  at  Key  West  is  in  tho  collection  district  of  Key  West,  Fla.,  which  is 
the  nearest  port  of  entr3\  Nearest  light-house  is  the  Northwest  Passage  Light. 
Nearest  fort  is  Fort  Taylor,  Fla. 

Money  statement, 

July  1, 1891,  balance  unexpended , $55, 912. 33 

June  30,  1892,  amount  expended  during  ftscal  year 55, 793. 73 

July  1, 1892,  balance  unexpended 118. 60 

July  1, 1892,  outstanding  liabilities 25.00 

July  1,1892,  balance  available^. 93.60 

Amount  appropriated  by  act  approved  July  13,  1882 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 75, 093. 60 

(Amount  ^estimated)  required  for  completion  of  existing  project 385, 000, 00 
Amounttnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  385,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Commerce  of  harbor  at  Key  West,  Fla.,  for  the  year  ending  December  31,  1891, 


Nameof  orticlo. 


Quantity. 


Eatimated 
valae. 


Flah  and  oysters. 

Fruit* 

Bananas 

Fmits 

Grain 

Hides 

Honey,  sirup,  etc.. 
Lnm  ber,  sawed . . . 

Merchandise 

Shii)Bt4)re8 , 

Vegctabloa 

Leaf  tobacco 


barrels.. 

boxes.. 

..bunches.. 

crates. 

...bushels.. 
...number 
— pilous.. 
.feet,B.M.. 

tons.. 

.;..  barrels.. 

boxes.. 

bales.. 


Total. 


6,000 

5,000 

68,000 

15,000 

107,374 

12,000 

793 

10, 000, 000 

800,000 

8,000 

800,000 

13, 376 


$42,000 

4,300 

58,000 

75,049 

113,776 

15,000 

400 

200,000 

8,000,000 

50.000 

800,000 

178,000 


9,036,524 
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Vcsaela. 

Charaot«r. 

Gross 
tonnage. 

Average 
draft. 

568          

St4*ani6r8  ...•....• 

620.000 
94,600 

Feet. 
12 

664 

Sailing 

7 

40,396  arriyed  and  departed. 
Estimated  precentase  of  total  trade  of  neighborhood  carried  by  water,  95. 
Probable  increase  of  trade  were  the  improvement  completed,  100  per  cent. 
Statistics  farnished  by  Mr.  George  Phillips,  of  Key  West,  Fla. 


O  6. 
IMPROVEMENT  OF  CALOOSAHATCHEE  RIVER,  FLORIDA. 

The  Oaloosahatchee  Elver  rises  in  the  saw-grass  region  west  of  Lake 
Okeechobee,  and  flows  west  into  San  Carlos  Bay.  Between  the  mouth 
and  Fort  Thompson,  22  miles  west  of  Lake  Okeechobee,  the  river  banks 
are  generally  high  and  the  country  bordering  the  river  is  covered  with 
a  dense  growth  of  large  trees,  principally  pines,  palmettos,  and  oaks. 
East  of  Fort  Thompson  the  low  saw-grass  region  begins.  The  entire 
river  valley  as  far  down  as  Alva,  about  20  miles  by  river  below  Fort 
Thompson,  is  more  or  less  subject  to  overflow  by  the  water  coming  from 
the  Okeechobee  Basin.  For  21  miles  from  its  mouth  the  river  is  broad 
and  has  a  channel  depth  of  from  6  to  20  feet,  \\ith  the  characteristics 
of  an  estuary.  This  portion  of  the  river  is  obstructed  by  oyster  bars. 
Great  beds  of  snags  obstructed  the  upper  river.  From  Alva  down  the 
country  is  being  settled  for  the  culture  of  sugar  cane,  pineapples,' cocoa- 
nuts,  oranges,  limes,  and  lemons.  Fine  cattle  ranges  exist  along  the 
upper  river. 

Fort  Myers,  a  depot  for  supplies  during  the  Seminole  war,  is  a  thriving 
town  17  miles  from  the  mouth. 

Under  the  laws  of  the  State  of  Florida  the  Atlantic  and  Gulf  Coast 
Canal  and  Okeechobee  Land  Company  is  engaged  in  draining  the 
Okeechobee  Basin,  having  authority  from  the  State  to  cut  canals  and 
use  the  natural  waterways  for  that  purpose.  A  canal  with  a  minimum 
cross-section  of  22  feet  by  6  feet  has  been  opened  from  Lake  Okeecho- 
bee to  the  head  waters  of  the  Oaloosahatchee  River,  and  through  them 
as  far  as  the  western  end  of  Lake  Flirt.  A  rocky  ledge  at  Fort  Thomp- 
son has  been  removed  and  four  cut-offs  have  been  made  across  the 
worst  bends  below  Fort  Thompson.  These  works  were  not  intended 
for  the  benefit  of  navigation,  but  they  have  incidentally  opened  a 
water  route  about  300  miles  long  from  the  Gulf  of  Mexico  to  the  inte- 
rior of  Florida,  via  San  Carlos  Bay,  the  Oaloosahatchee  River,  Lake 
Okeechobee,  the  Kissimmee  River,  and  Lake  Kissimmee,  Cypress,  and 
Tohopekaliga.    Steamers  now  pass  over  the  route  at  irregular  intervals. 

An  examination  of  the  river,  with  a  view  to  its  improvement,  was 
made  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
1879,  with  a  plan  of  improvement,  is  printed  as  Appendix  J  17,  Report 
of  the  Chief  of  Engineers  for  1879. 

The  project  adopted  in  1882  called  for  deepening  the  channel,  by 
dredging,' from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7 
feet  at  mean  low  water  for  a  width  of  100  feet.    In  1886  and  1888  this 
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project  was  modified  so  as  to  include  the  improvement  of  the  upper 
river  as  far  as  Fort  Thompson  by  the  removal  of  snags  and  overhang- 
ing trees  and  by  deepening  the  channel  near  Beautiful  Islands. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Operations  were  carried  on  under  the  following  appropriations: 

Act  of— 

1882 $5,000 

1884 5,000 

1886 4,000 

1888 10,000 

1890 3,600 

Total 27,600 

In  1885  the  7-foot  channel  through  tlie  lower  river  was  reported  com- 
pleted. In  1886-'87  the  operations  were  confined  to  clearing  snags  and 
overhanging  trees  from  the  river  between  Forts  Denaud  andThomx)Son 
and  in  making  an  instrumental  survey  of  the  entire  river.  This  survey 
showed  the  existence  of  a  practicable  channel  6  feet  deep  and  at  least 
100  feet  wide  from  the  mouth  to  Fort  Myers.  It  also  showed  that  ex- 
cepting near  the  Beautiful  Islands  the  channel  has  sufficient  depth  and 
width  to  permit  boats  of  4  feet  draft  to  ascend  the  river  as  high  as 
Fort  Thompson.  The  upper  river  was,  however,  badly  obstructed  by 
snags  and  overhanging  trees,  only  a  short  reach,  4J  miles  long,  having 
been  cleared  by  the  work  during  May  and  June,  1887. 

Before  improvement  the  lower  part  of  the  river  was  so  obstructed  by 
oyster  bars  that  the  available  channel  depth  was  only  about  5^  feet. 
About  17  miles  from  the  mouth  the  river  loses  the  characteristics  of  an 
estuary,  and  there  are  numerous  islands  and  a  broad  shoal.  At  the 
])resent  time  the  river  has  been  improved  so  that  the  navigable  channel 
depth  between  the  mouth  and  Fort  Myers  is  about  6  feet,  and  between 
Fort  Myers  and  Fort  Thompson  it  is  4  feet 

A  dike  or  training  wall*  alongside  the  cut  through  Beautifiil  Island 
Shoals  has  been  built.  It  consists  of  a  row  of  piles  in  juxtaposition, 
driven  to  hard  bottom,  with  a  light  waling  strip  on  each  side.  A  layer 
of  brush  4  feet  wide  is  placed  at  the  foot  of  the  piles  and  held  down 
by  stakes  and  by  a  layer  of  shell  and  stone.  Upon  this  was  dei>osited 
the  material  dredged  from  the  cut.  The  channels  through  the  oyst«r 
bars  have  been  marked  with  stakes.  For  details  of  the  work  see  An- 
nual Report  of  the  Chief  of  Engineers  for  1891,  pages  1644  and  1645. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1892. 
All  of  the  work  of  improvement  contemplated  has  been  completed, 
tliough  it  is  believed  that  the  dike  at  Beautiful  Islands  is  not  long 
enough  to  afford  complete  protection  to  the  dredged  cut  at  that  shoal. 

The  river  can  be  kept  clear  at  an  annual  expenditure  of  $1,000. 

Caloosabatchee  River  is  in  the  collection  district  of  Key  West,  which  is  the  near- 
est port  of  entry;  nearest  light-house  is  Sanibel  Island  Light,  and  the  nearest  fort 
is  Fort  Taylor. 

Money  statement 

July  1,  1891,  balance  unexpended $146. 61 

August  10,  amount  refunded  by  land-grant  railroad 3. 63 

150.24 
Juno  30,  1892,  amount  expended  during  fiscal  year 127. 65 

July  1,  1892,  balance  unexpended 22. 59 

Amount  appropriated  by  act  approved  July  13,  1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  Juuo  SO,  1893 ,.  .  1,022.59 
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{Amonnt  (estimated)  required  for  maintenance  of  existing  project $1, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      1, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
haibor  acts  of  1866  and  1867. 


O  7. 

IMPROVEMENT  OF  CHANNEL  OF  CHARLOTTE  HARBOR  AND  PEASE 

CREEK,  FLORIDA. 

Charlotte  Harbor  lies  74  miles  south  of  Tampa  Bay,  and  offers  the 
most  southerly  deep-water  harbor  on  the  west  coast  of  Florida.  It  is 
the  northern  division  of  the  broad  expanse  of  generally  shallow  water 
included  between  Gasparilla,  Lacosta,  Captiva,  and  Sanibel  islands 
and  the  mainland,  and  of  which  San  Carlos  Bay  forms  the  southern 
division.  A  projection  from,  the  mainland,  ending  in  Cape  Haze,  gives 
Charlotte  Harbor  an  angular  shape,  with  arms  of  nearly  equal  length, 
starting  from  the  gulf  and  running  nearly  east  and  then  north.  The 
width  of  the  bay  is  about  5^  miles.  The  total  length  along  the  middle 
line  is  22  miles.  The  total  area  is  111  square  miles.  The  general  depth 
is  from  5  to  16  feet,  with  deeper  water  in  places  along  the  middle  line. 
The  entrance,  Boca  Grande  Pass,  is  straight  and  stable  in  position  and 
depth,  with  a  least  channel  depth  of  19  feet  at  mean  low  water. 
Within  the  entrance  there  is  an  anchorage  having  an  area  of  580  acres 
and  a  mean  low- water  depth  of  18  feet  and  over.  Between  this  anchor- 
age and  Pease  Creek  Entrance,  at  the  northea»stern  extremity  of  the 
bay,  there  is  an  available  channel  depth  of  15  feet  at  mean  low  water, 
excepting  on  the  shoals  south  of  Cape  Haze,  where  the  available  chan- 
nel depth  is  only  9  feet.  Pease  Creek  is  described  on  page  1600,  volume 
2,  Report  of  the  Chief  of  Engineers,  1890.  The  portion  iiicluded  in  the 
improvement  of  Charlotte  Harbor  extends  from  the  entrance  to  the 
wharves  at  Punta  Gorda,  a  distance  of  If  miles.  Pease  Creek  is  here 
quite  broad  and  is  really  an  estuary.  It  has  an  available  channel 
depth  of  10  feet.  The  tidal  range  of  the  bay  and  creek  varies  from  1.9 
feet  at  Gasparilla  Island  to  1.6  feet  at  Punta  Gorda,  but  it  is  subject  to 
great.variations,  according  to  the  strength  and  direction  of  the  wind. 

An  appropriation  of  $35,000  was  made  in  the  act  approved  Septem- 
ber 19,  1890,  for  "  improving,  dredging,  and  deepening  the  channel  of 
Charlotte  Harbor  and  Pease  Creek,  Florida,  to  the  pier  at  Punta  Gorda, 
the  terminus  of  the  Florida  Southern  Raikoad." 

OPERATIONS  PEIOR  TO  JUNE  30,  1891. 

A  survey  of  the  bar  at  the  entrance  and  those  portions  of  the  bay 
and  creek  within  the  limits  named  in  the  bill  which  have  an  available 
depth  less  than  15  feet  at  mean  low  water  Avas  made  in  November  and 
December,  1890,  and  January,  1891,  by  a  party  under  the  charge  of  Mr. 
J.  U.  Bacon,  assistant  engineer.  A  copy  of  his  report  is  printed  on 
page  1648  of  the  Report  of  the  Chief  of  Engineei'S  for  1891.  It  was 
then  thought  that  the  greatest  advantage  to  the  commercial  interests 
of  the  harbor  could  be  given  with  the  appropriation  available  by  mak- 
ing a  cut  across  all  of  the  shoals  12  feet  deep,  with  a  least  width  of  60 
feet,  and  plainly  marked. 

Proi>o8ais  were  opened,  after  due  advertisement,  and  a  contract  was 
made  with  the  Alabama  Dredging  and  Jetty  Company  to  dredge  and 
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mark  the  cuts  for  25  cents  per  cubic  yard.  This  was  approved  by  the 
Chief  of  Engineers  June  11, 1891.  Work  will  be  begun  as  soon  as  the 
contractor  has  completed  the  work  in  HiUsboro  Bay,  Florida.  An 
examination  and  report  on  the  harbor  were  also  made  as  directed  in 
the  act.  The  report  is  printed  with  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891. 

On  May  24, 1892,  the  project  was  modified  so  that  the  amount  avail- 
able  can  be  expended  in  deepening  the  channel  from  the  wharf  at 
Punta  Gorda  to  Beacon  No.  2,  a  distance  of  about  10,000  feet,  to  a 
depth  of  12  feet. 

The  present  depth  of  water  in  this  portion  of  the  channel  varies  from 
10  feet  at  the  wharf  to  12  feet  at  Beacon  No.  2. 

The  amount  available  is  suflBcient  to  excavate  a  channel  300  feet  wide 
for  a  distance  of  300  feet  in  front  of  the  wharf,  and  100  feet  wide  from 
that  point  to  Beacon  No.  2  to  a  depth  of  12  feet. 

It  is  believed  that  the  depth  obtained  by  dredging  in  this  i)ortion  of 
the  channel  will  be  more  likely  to  remain  permanent  than  on  the  shoals 
in  the  vicinity  of  Cape  Haze,  as  the  material  composing  the  bottom  of 
the  former  consists  principally  of  mud,  while  the  latter  are  composed  of 
sand  of  a  more  or  less  shifting  character. 

The  estimated  cost  of  forming  a  channel  200  feet  wide  and  12  feet 
deep  at  mean  low  water,  from  the  Boca  Grande  entrance  to  the  wharf 
at  Puntii  Goi"da  is  $127,555  j  for  a  channel  200  feet  wide  and  15  feet 
deep,  it  is  $468,000. 

The  estimated  cost  of  a  channel  300  feet  wide  and  23  feet  deep  from 
the  Gulf  of  Mexico  to  the  deep  anchorage  just  within  Boca  Grande  en- 
trance is  35,000. 

Phosphate  deposits  are  found  in  enormous  quantities  throughout  the 
Pease  Eiver  Valley,  and  the  shipment  of  phosphates  forms  the  princi- 
pal C/Ommercial  interests  of  the  harbor;  65,095  tons  were  shipped  dur- 
ing the  year  1891,  though  the  business  is  not  yet  fully  developed.  This 
phosphate  was  brought  by  rail  to  the  wharf  at  Punta  Gorda,  and  light- 
ered from  there  to  vessels  lying  in  the  Boca  Grande  anchorage.  This 
point  will  be  the  point  of  shipment  for  phosphate  from  the  Caloosahat- 
chee  River  also,  in  all  probability.  Its  importance  is  evident.  Other 
shipments  to  and  from  Charlotte  Harbor  include  grain,  fish,  and  oys- 
ters, lumber,  and  general  merchandise.  An  extension  of  the  railroad 
to  the  Boca  Grande  entrance  is  projected. 

Charlotte  Harbor  is  in  the  collection  district  of  Key  West,  and  Tampa  is  the  near- 
est port  of  entry;  nearest  light-house  is  GaspariUa  Lights  and  the  nearest  fort  is 
Fort  Taylor. 

Money  statement. 

July  1, 1891,  balance  unexpended $32, 113. 56 

June  30, 1892,  amount  expended  during  fiscal  year 337. 51 

July  1, 1892,  balance  unexpended 31,776.05 

July  1, 1892,  amount  covered  by  uncompleted  contracts 29, 500. 00 

July  1, 1892,  balance  available 2,276.(g 

{Amount  (estimated)  required  for  completion  of  existing  project 92, 500, 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    50, 000. 00 
Submitted  in  oompHance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Part  of  Punia  G&rda,  Fla.,  for  years  ending  December  31,  1890-^9S. 

Entered. 


Yean. 

Steamers. 

Sailing  veMols. 

Total. 

1890 

No. 
71 
86 

Tons. 

53.665 

63,293 

No. 
67 
118 

Tons. 
7,598 
14,814 

Ton: 
61,063 

1891 

78,107 

Cleared. 


Yeara. 

Steamers. 

Sailint;  vessels. 

Total. 

1800 

No. 
68 
86 

Ton*. 

55,440 

74,203 

No. 
63 
118 

Tom. 
6,844 
20,649 

Tot\9. 
62,284 

1891 

94,852 

Exports  for  years  1890  and  1891. 


Articles. 


Phosphate  rock tons. 

Iced  Bsh barrels. 

Salt  fish ponnds. 

Cattle head . 

Oranges boxes. 


1891. 


55,095 

8,2.10 

425, 000 

658 

6,200 


Imports  for  year  1890. 


Articles. 


Morg«n>    "j.-lf'S-y'' 


steamship 
line. 


Florida 

schooner 

Une. 


Total. 


Com snrk  9 

Oata do.. 

Bran do. . 

Salt do..-. 

Hay bal  es 

Flour liairels 

Grits  and  meal do 

Sondry  packages 


12. 821 
8,  .-{25 
1,  544 
1.615 
2.005 
7,815 
2,346 

24,815 


7,172 
3,232 
1,447 

045 
2.035 
1,448 

547 
5,407 


19,993 
11,557 
3,221 
2.060 
4,040 
9,263 
2,803 
30,312 


Imports  for  year  tSUl. 


Articles. 


Com sacks 

Oat« do.. 

Bran do . . 

Salt do.. 

Hay bal  PS 

Flour barrels 

Grits  and  meal do. . 

Sundry  packages 
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O  8. 

IMPROVEMENT  OF  SARASOTA  BAY,  FLORIDA. 

Sarasota  Bay  extends  south  from  Tampa  Bay  along  the  wast  coast  of 
Florida.  Its  length  between  Tampa  Bay  and  Casey  Pass  is  34  miles. 
It  is  separated  from  the  Gulf  of  Mexico  by  a  chain  of  low  sandy  keys, 
which  vary  in  width  from  300  feet  to  1  mile. 

There  are  five  navigable  entrances  to  the  bay,  one  from  Tampa  Bay 
and  four  from  the  Gulf  of  Mexico.  These  are  named  in  their  order 
from  north  to  south,  Palma  Sola  or  Sarasota  Pass,  Longboat  Inlet,  Big 
Sarasota  Pass,  Little  Sarasota  Pass,  and  Casey  Pass,  and  have  avail- 
able channel  depths  of  4.3  feet,  5  feet,  7  feet,  5.3  feet^  and  3.5  feet,  re- 
spectively. Between  Big  and  Little  Sarasota  passes  the  bay  is  divided 
in  two  parts,  named  Big  Sarasota  Bay  and  Little  Sarasota  Bay,  respec- 
tively, by  a  cluster  of  small  islands  covered  with  mangrove  bushes  and 
known  as  the  "  Mangroves.''  The  channels  between  these  islands  are 
narrow  and  crooked;  at  places  are  bare  at  low  water. 

Sarasota  Bay  is  bordered  by  lands  well  suited  for  raising  fruits  and 
vegetables.  The  country  roads  are  few  and  poor.  The  nearest  rail- 
roads are  at  Port  Tampa  and  St.  Petersburg,  on  the  north  side  of  Tampa 
Bay,  where  are  also  steamship  lines  to  Gulf  ports  and  Cuba. 

The  i>roducts  of  this  country  include  palmetto,  agave,  and  banana 
fibers,  honey,  sugar,  sirup,  oranges,  lemons,  limes,  bananas,  pineapples, 
vegetables,  lumber,  fish,  oysters,  and  cattle.  Owing  to  the  absence  of 
regular  and  economical  facilities  for  transportation,  but  few  of  these 
products  are  exported.  Trade  is  limited  to  the  actual  nex^essities  of  the 
population. 

A  navigable  channel  with  a  minimum  depth  of  5  feet  extends  through- 
out the  length  of  Big  Sarasota  Bay  excepting  in  two  reaches,  Palma 
Sola  Pass  and  Long  Bar,  which  have  a  total  length  of  5,400  feet.  In 
these  reaches  the  available  depth  was  4.3  and  3.5  feet,  respex3tively; 
the  tidal  rnnge  in  the  bay  is  1.5  feet. 

An  examination  and  survey  of  the  bay  was  made  in  1889.  The  report 
therex)n,  with  the  project  for  improvement,  is  printed  on  page  1617,  yol. 
11,  of  the  Eeport  of  the  Chief  of  Engineers  for  1890.  An  appropriation 
of  $5,000  Avasmadein  the  «act  approved  September  19,  1890,  for  *'im- 
l^roving  Sarasota  Bay  from  Tampa  Bay  to  Sarasota,  Fla." 

The  a])i)roved  project  calls  for  the  formation  of  a  continuous  channel 
100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampa  Bay  to 
the  town  of  Sarasota,  Fla.,  a  distance  of  21 J  miles. 

OPERATIONS  DURING  THE  FISCAL,  YEAR  ENDINa  JUNE  30,  1892. 

The  United  States  steam  snag  and  dredge  boat  Sutcanee  begun  opera- 
tions on  October  31, 1891,  and  work  wsw  continued  until  February  13, 
1892,  when  the  exhaustion  of  funds  available  necessitated  its  discontin- 
uance. The  work  was  much  retailed  by  stormy  weather  and  the 
choking  of  the  pump  dredge  by  large  clams,  some  as  much  as  seven 
inches  in  diameter. 
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Following  is  a  statemeut  of  the  work  accomplislied : 


Hontb. 

Sandro- 
moved. 

Lenirth 
of  cut. 

Width 
of  cut. 

Depth 
of  cat. 

October 

1891. 

Cfutie  yard* 
109.8 
1, 165. 5 
1,452.1 

1,075.3 

560.8 

^66 
572 
529 

357 
150 

Feet, 
38 
38 
38 

38 
38 

FeeL 
6 

November 

6 

December * -    - 

0 

1892. 

« 

Febmary -         -           -      

0 



Total 

4.363.5 

1,673 

The  work  has  result^id  in  forming  a  cut  through  the  shoal  near  Palma 
Sola  Point  1,673  feet  long  and  36  feet  wide.  Dredging  was  done  to  a 
depth  of  6  feet  to  aUow  1  foot  for  back  filling.  A  total  of  4,363.5 
cubic  yards  of  sand  (measured  in  place)  were  removed. 

The  cut  requires  to  be  extended  627  feet  to  connect  the  5-foot  contours 
on  the  shoal. 

Sarasota  Bay  is  in  the  coUection  district  of  Tampa,  which  is  the  nearest  port  of 
entry.    Nearest  light-house  is  Egmont  Key  Light.    Nearest  fort  is  Fort  Taylor. 

Money  statement, 

July  1, 1891,  balance  unexpended $4,727.00 

June  30,  1892,  amount  expended  during  fiscal  year 4, 666. 73 

July  1,  1892,  balance  unexpended 60. 27 

Amount  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 560. 27 

(Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  ;i0, 1894     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  «river  and 
harbor  acts  of  1806  and  1867. 


COMMERCIAL  STATISTICS,  SARASOTA  BAY,   FLORIDA,  DURIXG  YEAR  RNDINO  DECEMBER 

31,  1891. 

[FurniBbed  by  Mr.  J.  Hamilton  Gillespie,  Sarasota,  Fla.] 


Nanie  of  article 


Fertilizers tons. 

Fish  and  oysters barrels. 

Fruits boxes . 

Bananas buncbos . 

G  rain : bushels . 

Ilides packages. 

Honey,  sirup,  etc gallons. 

Lnuiber,  rougli feet. 

sawed feet,  B.  M . 

Merchandiso tons. 

Vegetables boies. 

•  NoTK.— The  fish  and  oysters,  luml>er  and  fruits  are  estimated  merely,  as  these  are  carried  to  and 
from  80  many  points  in  the  bay  to  or  trom  Port  Tampa  or  Manatee  Biver.  I  am  sure  that  1  have  not 
exaggerated  the  figures. 


Estimated 

value. 

250 

f7,500 
120,000 

80.000 

15,000 

30,000 

1,000 

1,000 

10.000 

8,000 

50 

500 

3,000 

1,500 

150,000 

1,800 

100,000 

1.500 

200 

5,000 

10,000 
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COMMERCIAX  STATISTICS,  SARASOTA   BAY,  FLORIDA,  ETC. — continued. 


Name  of  vessel. 


Character. 


Tonnage. 


Draft  of 
water. 


Jeanuette  .. 
NeUieBly.. 

"Vision 

Gracie  ...'.. 

Ruby. 

Sea  Turtle  . 


Schooner  . 

do  ... 

do... 

do  ... 

do... 

Sloop 


Toi%t. 
14 
9 
9 
9 
5 
8 


J*mC 


Estimated  percentage  of  total  trade  of  neip^hborbood  carried  by  water,  90. 
Probable  increase  of  trade  were  the  improvement  completed,  300  per  cent. 

J.  Hamilton  Gillespie. 
Sarasota,  Fla.,  May  18, 189S, 

The  above  statistics  were  accompanied  by  the  following  letter: 

Sarasota,  Fla.,  May  19, 1892, 

Dear  Sir:  I  duly  received  yours  of  12th  instant.  It  gives  me  much  pleasure  to 
assist  in  every  way  we  can  your  efforts  to  report  correctly  on  this  section. 

I  have,  after  consultation  with  others,  filled  up  one  of  your  forms,  and  inclose  it 
herewith. 

Please  note  that  we  have  to  estimate  almost  everything,  as  there  are  so  many 
points  of  ingress  and  egress  on  the  bay.  For  instance,  steamers  call  at  several  fish- 
ing points  and  take  off  the  catch  to  Tampa,  no  record  being  available  to  us  of  quan- 
tities.   Then  there  are  many  fishing  and  oyster  vessels  in  tne  bay. 

Your  return  makes  no  provision  for  some  of  our  large  shipments.  To  Ke^  West, 
for  instance,  three  schooners  run  from  here  regularly,  carrying  cattle,  bogs,  chickens, 
and  potatoes.  You  may  estimate  these  at  the  following  figures:  Cattle,  200  head; 
hogs,  2,000  head ;  chickens,  200  dozen ;  potatoes,  sweet,  3,000  bushels. 

liesides  the  vessels  named  in  list  there  are  a  number  of  smaller  boats,  almost 
every  settler  having  at  least  one,  drawing  from  6  inches  to  2  feet. 

Passengers  are  so  uncertain,  no  proper  accommadations  being  made  for  them  and 
no  record  being  kept  of  them,  that  I  do  not  return  them.    They  are  few  in  number. 

Trusting  that  our  explanation  may  be  of  use,  I  remain, 
Yours,  very  respectfully, 

J.  Hamilton  Gillespie. 

Maj.  J.  C.  Mallery, 

Corps  of  Engineers,  U,  S,  A. 


O  9. 

IMPROVEMENT  OF  MANATEE  RIVER,  FLORIDA. 

Manatee  liiver  rises  in  the  southern  part  of  Florida  and  flows  in  a 
westerly  direction,  emptying  into  Tami)a  Bay  on  its  southern  shore. 
For  a  distance  of  12  miles  from  its  mouth  it  has  the  characteristics  of 
an  e^stuary.  For  10  miles  the  settlements  along  its  banks  are  almost 
continuous.  They  comprise  the  towns  of  Manatee,  Hendrix,  Ellenton, 
Palmetto,  Braidentown,  and  Palma  Sola.  Oranges  and  vegetables  are 
raised  in  large  quantities.  From  the  fine  ranges  along  the  upper  river 
hides,  wool,  and  sheepskins  ai'e  exported.  Phosphate  deposits  have 
been  discovered  along  the  river,  and  mining  operations  are  being  car- 
ried on. 

Before  improvement,  in  the  estuary  the  general  depth  of  the  river 
vjiried  from  7  te  20  feet.  At  the  mouth  there  was  a  long  shoal  with  a 
depth  of  7  feet.  Between  Palmetto  and  Manatee  there  was  another 
bar  covered  by  from  3  te  5  feet  of  water. 

An  examination  of  Manatee  Kiver,  with  a  view  to  its  improvement^ 
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was  made  in  1881.  A  report  thereon,  dated  February  16, 1882,  with 
plai^  of  improvement,  is  printed  as  part  of  Appendix  K  25,  Annual 
Eeport  of  the  Chief  of  Engineers  for  1882. 

PROJECT  OP  IMPROVEMENT. 

The  original  project  had  for  its  object  to  form  a  channel  100  feet  wide 
and  13  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Shaw  and  Mc- 
Keil  points,  a  distance  of  about  4  miles.  The  available  depth  before 
improvement  was  7  feet. 

Since  the  original  project  was  adopted  railroad  and  steamship  lines 
have  been  established,  which  make  Tampa  the  distributing  point  for 
the  neighboring  portion  of  Florida.  Accordingly,  it  was  decided  to 
modify  the  project  for  the  improvement  of  Manatee  Eiver,  so  as  to 
open  up  the  entire  lower  river  to  light-draft  boats  which  would  connect 
with  the  transportation  lines  centering  at  Tampa.  The  project  as  mod- 
ilied  calls  for  the  formation  of  a  channel  100  feet  wide  and  8  feet  deep 
at  mean  low  water  from  Tampa  Bay  to  Manatee.  The  inhabitants  of 
the  country  bordering  the  Manatee  desire  the  completion  of  the  origi- 
nal project. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Work  has  been  carried  on  under  tliree  appropriations,  viz : 

Act  passed  August  2,  1882 $12,000 

Act  appi*o ved  August  5,  1886,  aUotment  of 11, 000 

Act  passed  August  11,  1888 5,000 

Act  approved  September  19,  1890 6,000 

Total S4,000 

With  the  appropriations  of  1882,  1886,  and  1888  a  dredged  cut  was 
made  across  the  bar  at  the  mouth  of  the  river,  and  a  channel  105  feet 
wide  and  8  feet  deep  at  low  water  was  dredged  through  the  shoal  be- 
tween Manatee  and  Braidentown.  Part  of  the  appropriation  of  1886 
was  expended  in  making  a  survey  of  the  river.  A  report  thereon,  to- 
gether with  a  map  of  the  fiver,  wiU  be  found  on  page  1109,  Eeport  of 
the  Chief  of  Engineers  for  1888; 

The  appropriation  of  $6,000  made  in  the  act  approved  September  19, 
1890,  is  still  available.  A  channel  8  feet  deep  already  exists  from  Tampa 
Bay  to  Manatee.  Any  further  deepening  of  this  channel  should  be 
begun  at  the  bar  at  the  mouth.  The  amount  available  would  be  barely 
sufficient  to  make  a  very  narrow  cut  12  feet  deep  across  the  bar.  It  is 
doubtful  if  an  unprotected  dredged  cut  of  any  width  could  be  main- 
tained there,  and  it  is  quite  certain  that  money  expended  on  a  narrow 
cut  would  give  no  useful  results. 

On  June  18  and  19  an  examination  was  made  of  the  outer  bar  and  of 
tlie  bulkhead  lying  in  the  mouth  of  the  river  between  Snead  and 
Shaws  points.  It  was  found  that  an  available  channel  depth  of  at  least 
9  feet  already  exists  on  the  outer  bar,  and  that  a  cut  through  the  bulk- 
head above  referred  to  can  be  so  located  that  advantage  can  be  taken 
of  the  direction  of  the  currents,  so  that  its  permanence  would  be  reason- 
ably assured.  The  steamboatmen  are  very  anxious  to  have  the  cut 
made,  as  it  would  materially  shorten  and  straighten  the  channel  and 
avoid  the  necessity  of  crossing  a  long  stretch  of  water  having  a  depth 
of  only  8  feet. 

It  is  proposed  to  expend  the  money  available  in  dredging  a  channel 
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througli  this  bulkhead  to  such  a  width  as  the  available  funds  will  permit^ 
limiting  the  depth,  for  the  present,  to  that  available  on  the  outer^bar. 

Manatee  River  is  in  the  collection  district  of  Tampa.  Tampa  is  the  nearest  port 
of  entry.  Nearest  light-house  is  Egmont  Key.  Light;  nearest  fort  is  Fort  Taylor, 
Fla. 

Money  sf/itement 

July  1, 1891,  balance  unexpended $6,118.07 

June  dO,  1SI92,  amount  expended  during  fiscal  year 96. 20 

July  1, 1892,  balance  unexpended 6, 021. 87 

Julyl,  1892,  outstanding  liabilities 46.35 

July  1, 1892,  balance  available 5, 975. 52 

Amount  appropriated  by  act  approved  July  13,  1892 6, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1893 11, 975. 52 

{Amount  (estimated)  required  for  completion  of  exintiii^  projoct 33, 000. 00 

Aniount  that  can  be  profitably  expended  in  fiscal  year  end  i  ii  «x  J  uue  30, 1894  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O  ID. 

IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tampa  Bay  is  a  large  iudeiitation  in  the  Gulf  coast  of  Florida,  with 
an  average  width  of  from  6  to  7  miles,  and  a  length,  including  Hillsboro 
and  Old  Tiimpa  bays,  into  which  its  inner  end  is  divided,  of  35  miles. 
Across  the  bar  and  up  to  the  point  of  division,  a  distance  of  25  miles, 
the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Bay,  the  northwestern  division,  is  about  10  miles  long, 
with  an  average  width  of  6J  miles.  Near  its  mouth  there  is  a  channel 
depth  of  over  20  feet  of  water.  A  depth  of  10  to  12  feet  extends  to  its 
head.  Hillsboro  Bay  has  an  average  width  of  6  miles,  with  depth  vary- 
ing from  16  feet  at  the  mouth  to  8  feet  near  the  head.  Fiats  with  low- 
water  depths  of  from  1  to  5  feet,  varying  in  width  fipom  one-quarter  to 
1  mile,  surround  the  entire  body  of  water. 

Its  principal  tributary  is  the  Manatee  Eiver.  The  principal  town  is 
Tampa,  lying  at  the  mouth  of  the  Hillsboro  Kiver,  at  the  head  of  the 
Hillsboro  Bay,  but  separated  from  the  deep  water  of  the  bay  by  a 
broad  flat,  through  which  runs  a  narrow  channel  formed  by  the  waters 
of  the  Hillsboro  River.  Through  this,  before  improvement,  vessels 
drawing  8  feet  of  water  were  able  to  reach  Tampa  only  by  taking  advan- 
tage of  high  tides.  The  Florida  Central  and  Peninsular  Eailroad  has 
its  terminus  at  Tampa. 

The  South  Florida  Railway  now  has  its  terminus  at  Port  Tampa,  near 
the  mouth  of  Old  Tampa  Bay,  where  it  makes  connection  with  steam- 
ship lines  for  Key  West,  Havana,  Mobile,  and  Central  American  ports. 
Port  Tami)a  is  about  9  J  miles  from  Tampa,  with  which  city  it  is  con- 
nected by  the  railway,  and  for  which  it  is  the  deep-water  port. 

An  examination  of  Tampji  Bay,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  August  25,  1879,  with  a  plan 
of  improvement,  is  printed  as  Appendix  J  18  to  the  report  of  the  Chief 
of  Engineers  for  1879. 
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FORMER  PROJECT  OF  IMPROVEMENT. 

The  improvement  proposed  was  to  deepen  and  widen  the  channel 
from  Tampa  to  the  bay,  a  distance  of  5|  miles,  by  dredging  and  rock 
excavation,  so  as  to  give  a  clear  depth  of  9  feet  at  mean  low  water  and 
a  width  in  the  river  of  200  feet  and  in  the  bay  of  150  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1888. 

Work  was  done  by  contract  nnder  the  following  appropriations: 

By  act  approved — 

June  14, 1880 $10,000 

March  3,  1881 10,000 

By  act  passed  August  2,  1S62 20,000 

By  act  approved — 

July  5,  1884 20,000 

Augusts,  1886 10,000 

August  11,  1888 25,000 

September  19,  1890 25,000 

Total 120,000 

The  work  consisted  entirely  of  drcd^aii*;  juul  rock  cxcaviition,  and 
extended  over  a  length  of  8,200  feet,  making  a  cut  varying  in  width 
from  200  feet  in  the  river  to  00  feet  in  the  bay.  In  the  bay  it  has  been 
partly  filled  by  cross  tidal  currents.  On  June  30,  1887,  it  had  a  depth 
along  the  center  lino  of  from  8.3  to  9  feet.  Tiie  depth  in  the  bay  be- 
yond the  outer  extremity  of  the  cut  is  7  feet.  The  estimated  cost  of 
completing  the  dredged  channel  called  for  by  this  project  is  $03,000. 

MODIFIEB  PROJECT. 

In  1888  tlie  project  was  changed.  It  now  contemplates  the  forma- 
tion of  a  channel  8  feet  deep  in  llillsboro  Bay  and  Ilillsboro  Eiver  to 
the  city  of  Tampa,  and  the  formation  of  a  channel  200  feet  wide  and  20 
feet  deep  at  mean  low  water  from  the  enter  bar  to  Port  Tampa. 

The  estimated  cost  of  the  revised  project  was  $60,000.  Two  appro- 
priations have  been  made  in  the  acts  of  1888  and  1800,  aggregating 
$50,000. 

OPERATIONS  PRIOR   TO  JUNE  30,  1891. 

Operations  were  carried  on  under  a  contract  with  Mr.  D.  G.  Ambler, 
dated  March  22,  1889.  The  contract  was  completed  March  28,  1891. 
During  the  entire  contract  63,459  cubic  yards  of  sand,  shell,  and  silt 
were  removed  from  the  lower  bulkhead  (that  at  the  entrance  to  Old 
Tamx)a  Bay)  and  12,058  cubic  yards  from  the  upper  bnlkhead  (near 
Port  Tami)a).  When  work  was  suspended  the  cnt  at  the  entrance  had 
a  mean  low- water  depth  of  20  feet  and  a  width  of  115  feet  for  onie-half 
its  length,  and  of  100  feet  for  the  remaiiung  distance,  with  an  additional 
width  of  75  feet  the  entire  h^igth,  having  a  mean  low-water  depth  of  16 
feet.  The  upper  cut  was  150  feet  wide,  with  a  mid-channel  depth  of 
19,7  feet.    The  tidal  range  is  1.5  feet. 

A  resurvey  of  the  Hillsboro  Bay  Channel  was  made  in  January,  1891, 
by  Mr.  J.  H.  Bacon,  assistant  engineer.  His  estimate  of  the  cost  of 
completing  an  8-foot  channel  150  feet  wide  to  Tampa  is  $33,000. 

On  May  11, 1891,  proposals  for  continuing  dredging  operations  and 
marking  the  cuts  in  Old  Tampa  and  Ilillsboro  bays,  under  the  appro- 
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priation  of  September  19,  1890,  were  opened  after  due  advertisement. 
A  contract  for  the  work  at  25  cents  per  cubic  yard  was  made  with  the 
Alabama  Dredging  and  Jetty  Company,  which  was  approved  by  the 
Chief  of  Engineers,  June  11, 1891. 

OPERATIONS  DURINa  FISCAL  TEAR  ENDING  JUNE  30,  1892. 

Dredging  under  the  contract  with  the  Alabama  Dredging  and  Jetty 
Company  was  begun  in  Old  Tampa  Bay  December  19,  and  continued 
until  May  12,  when  the  channel  called  for  by  the  project  was  completed. 
Twenty-three  thousand  six  hundred  and  seventy  cubic  yards  were 
removed  from  the  lower  bulkhead  and  7,921  cubic  yards  from  the  upper 
bulkhead,  a  total  under  that  contract  of  31,591  cubic  yards.  Since 
commencement  of  work  95,050  cubic  yards  have  been  removed  from 
the  lower  bulkhead  and  19,979  cubic  yards  from  the  upper  bulkhead,  a 
total  of  115,029  cubic  yards. 

Dredging  under  the  same  contract  was  begun  in  Hillsboro  Bay  on 
April  7,  and  still  continues.  Up  to  June  30,  21,073.2  cubic  yards  had 
been  dredged,  making  the  channel  throughout  the  entire  distance 
between  the  8-foot  contours  8  to  9  feet  deep,  and  of  a  least  width  of  70 
feet.  In  the  bend  near  Spanish  Town  Point  the  width  has  been 
increased  to  100  feet. 

The  dredging  in  Hillsboro  Bay  will  probably  be  completed  in  August, 
1892. 

Tampa  Bay  is  in  the  coUection  district  of  Tarapa,  which  i8  the  nearest  port  of  entry. 
Nearest  light-house  is  Egmont  Key  Light.    Nearest  fort  is  Fort  Taylor,  Fla. 

Money  statement 

July  1, 1891,  halance  unexpended $24, 806.00 

June  ^,  1892,  amount  expended  during  fiscal  year 14, 801. 36 

July  1, 1892,  balance  unexpended 10, 004. 64 

July  1, 1892,  outstanding  liabilities $.5, 327. 59 

July  1, 1892,  amount  covered  by  uiicompletcd  coiitriuts 4, 080. 67 

9, 408. 26 

July  1, 1892,  balance  available 596.38 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 596. 38 


COMMERCIAL  STATISTICS,    TAMPA    BAY,    FLOIUDA,    DUKINC   YEAR    ENDING  DECEMBER 

31,  1891. 


Name  of  article. 


Fertilizers 

Phoaphate 

FiHh  andoystera. 

lYuiU 

Friiita  iropical . . . 

BaDaiiaa 

Grain 

Lumber,  rough  . . 
Lumber,  sawed . . 
Merchandise  — 

Veeetablea 

Kauroad  aupplles 
lobacoo 

Total 


*  Estimated. 


(rrosa 
tonnage. 


2,116 

*34,000 

2,257 

3,006 

376 

12,203 

20,221 

*20.000 

*8, 333 

27,000 

1,302 

107,000 

206 


238,110 


Estimated 
yalne. 


$63,480 

288,000 

135.420 

225,501 

16,920 

162,536 

707.736 

12,000 

80,000 

2,160.000 

180,200 

2,675,000 

1,775,400 


8,872,192 
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COMMERCIAL  STATISTICS,   TAMPA  BAY,   FLORIDA,   KTC— continued. 


Yessels. 


Character. 


Kam- 
ber  of 
trips. 


Average 
tonnage. 


Average 
draft. 


Olivette 

Haeootto 

'  Jnniata 

Araneaa 

Hutchinson 

LisEle  Henderson. 

Nangatack 

Kar^aret 

Kiasunmee 

Sadie 


Steamship . 

— do 

...do 

...do 

...do 

Steamer  ... 

...do 

...do 

...do 

...do 


76 
60 
52 
24 
24 
24 
15 
75 
250 
160 


1,611 
884 

1,200 
000 

1,200 
250 
800 
250 
188 
85 


Fret. 
13 
11 
10 
10 
10 

7 

7 

7 

5.5 

5 


In  addition  to  the  above  there  were  6  small  steamers,  averaging  120  tons  each,  and 
drawing  from  3.5  to  4  feet  of  water;  34  foreign  steamships,  averaging  1,300  tons,  and 
drawing  from  16  to  20  feet  of  water ;  38  foreign  sailing  vessels,  averaging  750  tons, 
and  drawing  from  9  to  16  feet  of  water ;  130  coasters,  averaging  10  tons,  and  draw- 
ing from  2  to  4  feet  of  water,  and  122  spongers,  averaging  4  tons,  and  drawing  from 
2  to  5  feet  of  water. 

Estimated  number  of  passengers,  75,000. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  50. 

Estimated  increase  of  trade  were  the  improvement  completed,  25  per  cent. 

Respectfully  submitted. 

Otto  Bie, 
U.  S.  Inspector, 


O  II. 

mf>ROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

The  Withlacoochee  River  rises  not  far  from  Kissiminee,  south  of  the 
center  of  the  peninsula  of  Florida,  and  flowing  north  and  west  reaches 
the  Gulf  of  Mexico  at  a  point  about  20  miles  southeast  of  Cedar  Keys. 
It  has  a  total  length  of  120  miles.  Pemberton  Ferry,  made  the  present 
head  of  navigation  by  the  railroad  trestle  bridge  of  the  South  Florida 
Eailroad,  is  77  miles  from  the  mouth.  The  roads  of  the  Florida  Rail- 
way and  Kavigation  Company  and.  of  the  Silver  Springs,  Ocala  and 
Gulf  Railroad  Company  touch  the  river  at  PanasoflFkee  and  Dunnellon, 
respectively  67  and  31  miles  from  the  mouth.  The  country  bordering 
the  river  consists  mainly  of  fine  hummock  land  and  cypress  swamps. 
Large  quantities  of  fruits  and  vegetables  are  grown  and  the  country  is 
fast  being  settled.  Extensive  deposits  of  phosphates  have  been  dis- 
covered along  the  lower  river. 

The  absence  of  good  wagon  roads  and  of  parallel  railroads  greatly 
increases  the  importance  of  the  Withlacoochee  River  as  a  means  of 
communication  aud  transportation. 

Before  improvement,  this  river  was  so  badly  obstructed  that  no  reg- 
ular navigation  was  possible,  and  the  river  was  used  only  for  rafting 
cedar  logs  or  for  an  occasional  push  boat.  The  obstructions  consisted 
of  ledges  of  limestone  rock,  sand  bars,  snags,  and  overhanging  trees. 
At  certain  points  the  river  expands  in  broad,  marshy  lakes  and  cypress 
swamps,  in  which  there  is  no  clearly  defined  channel.  The  general 
depth  was  from  1  to  7.5  feet,  with  a  width  of  from  76  to  180  feet. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
in  accordance  with  the  project  submitted  to  the  Chief  of  Engineers  in 
1879  by  the  oflBlcer  then  in  charge,  and  published  as  part  of  Appendix 
K 18  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1880^ 
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The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  the 
worst  slioals  and  a  bar  at  the  month  of  the  river,  so  as  to  enable  boats 
drawing  2  feet  to  navigate  the  river  during  about  one-half  the  year  from 
the  mouth  to  Hays  Ferry,  a  distance  of  71  miles.  In  1886  the  project 
was  modified  to  permit  the  improvement  to  be  continued  as  far  as  Pem- 
berton  Ferry,  6  miles  from  Hays  Ferry. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Work  was  carried  on  under  the  following  appropriations: 

By  act  aj^provetl — 

March  3,  1881 $7,500 

Julys,  1884 3,000 

Augusts,  1886 3,000 

By  act  i)as8e(l  Auprnst  11,  1888 .' 5, 000 

By  act  approved  September  19,  1890 *5, 400 

Total 23,900 

The  work  was  done  partly  by  hired  labor  and  partly  by  contract. 
The  entire  river  from  the  mouth  to  Pemberton  Ferry  was  gone  over  and 
the  worst  obstructions  were  removed. 

At  the  close  of  operations  the  channel  called  for  by  the  project  had 
been  formed  between  Pemberton  Ferry  and  Dunnellon,  though  there 
are  still  obstructions  which  must  be  removed  before  navigation  is  safe. 
E(it\veen  Dunnellon  and  the  mouth  are  two  dangerous  rock  ledges  and 
many  overhanging  trees  which  require  removal. 

The  services  of  the  snag  boat  Sinranee  not  having  been  available  on 
account  of  her  work  on  the  Oaloosahatchee  and  Suwanee  rivers,  there 
were  no  operations  during  the  fiscal  year  ending  .lune  30, 1891. 

OPERATIONS  DURING  FISCAL   YEAR  ENDING  JUNE  30,  1892. 

The  snag  boat  Suwanee  arrived  at  the  mouth  of  the  river  on  March 
23.  On  account  of  the  extraordinary  low  stage  of  the  river  the  boat 
could  not  go  farther  uj)  than  about  18  miles  below  Dunnellon.  An  ex- 
amination of  the  entire  river  was  made,  the  low  stage  of  water  giving 
a  very  favorable  oi)portunity.  It  wa^  decided  to  lay  up  the  snag  boat, 
fit  out  a  party  from  the  crew,  and  proceed  with  the  work  of  blasting 
the  shoals,  removing  rock,  and  building  training  walls  with  the  debris. 
The  work  of  improvement  has  extended  throughout  the  entire  river 
from  Pemberton  Ferry  to  the  mouth,  and  the  channel  called  for  by  the 
project  is  nearly  completed. 

During  the  progress  of  the  work  79  snags  and  10  overhanging  trees 
were  removed,  465  cubic  yards  of  rock  were  blasted,  and  296  cubic 
yards  of  rock  removed  from  the  channel,  and  128  linear  feet  of  dams 
were  built. 

The  growing  commercial  imi)ortance  of  the  Withlacoochee  Eiver  war- 
rants a  more  extended  plan  of  improvement,  and  I  would  renew  the 
recommendations  made  in  the  Annual  Reports  for  1887  and  1888,  that 
the  project  be  modified  so  as  to  provide  for  navigation  during  the  en- 
tire year  over  those  portions  of  the  river  between  Pemberton  Ferry  and 
Colton  Grove,  and  between  Morrison  Landing  and  the  mouth.  The 
excepted  reach  is  a  broad,  marshy  lake,  through  which  a  low-water 
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channel  could  be  formed  and  maintained  only  by  dredging,  to  the  det- 
riment of  the  river  above. 

The  estimated  cost  of  this  extension  of  the  project  is  $22,400.  Once 
formed  the  channel  can  be  maintained  at  an  annual  expenditure  not 
exceeding  $800.  In  these  rivers  a  channel  is  only  kept  open  by  con- 
stant use.  An  unused  channel  is  soon  rendered  permanently  unfit  for 
navigation  without  expensive  work  by  the  dams  and  bars  formed  by 
the  rapid  accumulation  of  driftwood  and  water  weeds,  so  that  a  com- 
plete opening  of  the  river  for  navigation  throughout  the  year  is  in  the 
interest  of  economy,  apart  from  the  commercial  advantages  gained. 

Withlacoochoe  River  is  in  the  collection  district  of  St.  Marks,  Fla.,  of  which 
Cedar  Keys  is  the  nearest  port  of  entry.  Nearest  light-house,  Cedar  Keys  Light; 
nearest  fort  is  Fort  Marion,  Fla. 

Money  statement. 

July  1, 1891,  balance  unexpended $6, 040. 17 

August  10,  1891,  amount  refunded  by  land-grant  railroad 3. 57 

6, 043. 74 
June  30, 1892,  amount  expended  during  fiscal  year 3, 193. 00 

July  1,  1892,  balance  unexpeudod 2,  850.  74 

July  1,  1892,  outstanding  liabilities 762.74 

July  1, 1892,  balance  available 2,088.00 


COMMERCIAL  STATISTICS. 

Commerce  of  Withlacooche  River,  Florida,  during  ilie  year  ending  December  31,  1S91, 


Articles. 


Fortilizcra tons . . 

Friii  t» boxes .  - 

Grain btiahels. . 

Hides miinber. . 

Honey,  sirup,  ct  c gallons. . 

Lof^B feet. . 

Men'iiandise tons. . 

Vogt'lables boxes. . 

Phosnhate tons. . 

Bn^staifs barrels. . 


Total. 


Quantity. 


500 

30,000 

20,000 

200 

2,000 

!,  502,  000 

2,000 

3,000 

75,000 

2,000 


Gross 
tonnage. 


500 

1,500 

600 

2 

12 

25,000 

2,000 

150 

75,000 

200 


104.064 


Estimated 
value. 


$20,000 

6<),  000 

15,000 

100 

1,000 

15,000 

10,000 

6,000 

4,'K),  000 

10,000 


587,100- 


Vessel. 

Cbaracter. 

Tonnage. 

T>raft  of 
water. 

liOuiso   ........................         .        .         .  .  . 

Screw  propeller. . . 

Tons. 
10 

Feet. 
3» 

Passengers,  1,000;  amount  received  from  same,  $250. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  10. 

Probable  increase  of  trade  were  the  improvement  completed,  100  per  cent. 
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O   12. 

IMPROVEMENT  OF  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 

The  harbor  at  Cedar  Keys  is  the  most  northern  harbor  on  the  Gulf 
side  of  the  peninsula  of  Florida.  It  is  lornied  by  the  tidal  channels 
between  a  gronp  of  smaU  islands  or  keys,  of  which  Way  Key,  on  which 
is  situated  the  town  of  Cedar  Keys,  is  the  largest.  Cedar  Keys  is  the 
terminus  of  the  central  division  of  the  Florida  Central  and  Peninsula 
•Railway.  Its  principal  business  is  in  cedar  lumber,  though  it  also 
forms  a  distiibuting  point  for  supplies  and  general  merchiuidise  for  an 
area  to  the  north  and  south. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  was 
made  in  November,  1883.  A  report  thereon,  together  with  a  plan  of 
improvement,  was  printed  as  Appendix  N  30  to  the  report  of  the  Chief 
of  Engineers  for  1884. 

PROJECT  OF  IMPROVEMENT. 

The  approved  project,  as  there  described,  is  as  foUows:  To  obtain  a 
channel  200  feet  wide  and  with  a  least  depth  of  lOJ  feet  from  Cedar 
Keys  to  the  Gulf  of  Mexico.  A  depth  of  9J  feet  formerly  existed  in 
this  channel.  The  depth  is  limited  by  the  existence  of  beds  of  rock 
under  the  entire  channel  from  9  J  to  12^  feet  below  mean  low  water, 
water,  which  could  only  be  removed  at  greater  expense  than  the  present 
and  prospective  commerce  of  the  port  would  seem  to  warrant.  The 
estimated  cost  of  completing  this  project  is  $46,500. 

Operationw  have  been  carried  on  under  the  following  appropriations, 
viz: 

Act  of— 

Julys,  1884 $5,000 

Augnflt5, 1886 7,000 

August  11,  1888 ♦  7,500 

September  19,  1890 2,500 

Total 22,000 

The  appropriation  in  the  act  approved  September  19, 1890,  was  made 
in  the  following  terms: 

Improving  harbor  at  Cedar  Keys,  Fla. :  ContiiiniDg  improvement,  $2,500,  a  part  of 
Tvbich  may  be  expended  at  Derrick  Island  Gap  on  tlie  inside  channel  from  Suwanee 
Eiver. 

OPERATIONS   PRIOR  TO  JUNE  30,  1891. 

Between  1872  and  1881  cnts  200  feet  wide  and  llj  feet  deep  were 
made  through  the  middle  gronnd  and  through  the  outer  bar.  Under 
the  appropriation  of  1884  a  cut  12  feet  deep,  partly  through  rock,  was 
started  near  Buoy  No.  12.  It  was  never  completed,  owing  to  the  ex- 
haustion of  the  appropriation.  The  appropriation  of  1886  was  expended 
in  reopening  the  cut  through  the  middle  ground,  giving  it  a  direction 
as  nearly  as  possible  coincident  with  the  direction  of  the  tidal  currents. 
It  was  made  70  feet  wide  and  10  J  feet  deep.  The  appropriation  of 
1888  was  expended  in  widening  the  same  cut  to  200  feet  entirely 
through  the  middle  ground,  with  a  least  depth  of  9J  feet,  excepting 
for  a  width  of  60  feet  along  the  east  side,  where  it  is  10  feet  deep. 
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OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

The  work  of  dredging  through  the  oyster  bars  in  the  vicinity  of  Der- 
rick Gap,  or  the  inside  passage  between  the  mouth  of  the  Suwanee 
Eiver  and  Cedar  Keys,  under  the  appropriation  of  September  19, 1890, 
was  begun  by  the  United  States  steam  snag  and  dredge  boat  Suwanee 
on  August  11, 1891,  and  ceased,  owing  to  the  exhaustion  of  Ainds,  on 
September  18, 1891;  3,962  cubic  yards  were  dredged. 

The  aggregate  length  of  the  cuts  at  this  place  is  1,196  feet.  The 
width  is  37  J  feet  and  the  depth  6  feet  at  mean  low  water.  Three  hun-» 
dred  and  ninety-eight  cubic  yards  of  sand  and  oyster  shells  were 
dredged  at  the  crib  stake  at  the  East  Pass,  mcTuth  of  the  Suwanee 
Eiver,  removing  a  small  shoal. at  that  place.  A  cut  was  made  380  feet 
long,  and  75  feet  wide  for  167  feet  of  its  length  and  37J  feet  wide  for 
the  remainder  of  the  distance.  The  depth  was  4J  feet  at  mean  low 
water.  Seventeen  channel  stakes,  consisting  of  palmetto  piles,  were 
placed  in  the  passage.  A  three  pUe  beacon  was  erected  at  the  south 
end  of  the  cut  between  Cedar  Keys  and  Depot  Key.  A  similar  beacon 
was  established  at  the  northeast  end  of  the  cut  in  Cedar  Keys  Harbor. 

The  commercial  importance  of  Cedar  Keys  has  steadily  declined  for 
some  years.  About  the  only  water  traffic  that  it  has  now  is  carried  in 
very  light-draft  vessels,  for  which  the  harbor  in  its  present  condition 
affords  ample  facilities.  I  am  unable  to  discover  that  tliere  is  any  im- 
mediate prospect  of  an  increase  in  the  commerce  of  this  port,  and  am 
of  the  opinion  that  the  improvement  there  should  be  discontinued  until 
an  increased  commerce,  actual  or  fairly  prospective,  makes  the  further 
improvement  necessary. 

Cedar  Keys  is  in  the  collection  district  of  St.  Marks,  of  which  Cedar  Keys  is  the 
headquarters.    Nearest  light-house.  Cedar  Keys  Light;  nearest  fort  is  Fort  Marion. 

Money  statement, 

July  1, 1891,  balance  unexpended $2,147.08 

June  30, 18Sfe,  amount  expended  during  fiscal  year 1, 941. 17 

July  1, 1892,  balance  unexpended 205.91 

(  Amount  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


O  13. 

IMPROVING  SUWANEE  RIVER,  FLORIDA. 

The  Snwanee  River  rises  in  the  southern  part  of  Georgia,  near  the 
Okefinokee  Swamp,  and,  flowing  in  a  general  southerly  direction,  emp- 
ties into  the  Gulf  of  Mexico  a  few  miles  north  of  Cedar  Keys.  The 
portion  examined  with  a  view  to  its  improvement  extends  from  Blla- 
ville  to  the  mouth.  The  country  adjacent  is  well  wooded,  and  the  chief 
trade  is  in  pine,  cypress,  and  cedar  timber,  cotton,  sirup,  the  minor 
farm  products,  and  naval  stores.  Beds  of  phosphate  rock  have  been 
discovered  along  the  upper  river. 

Previous  to  the  improvement  the  obstructions  in  the  portion  of  the 
river  under  improvement  consisted  principally  of  shoals,  composed  of 
ENa  92 88 
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soft  unstratified  limestone  mixed  with  flint,  extending  either  partly  or 
entirely  aeross  the  river,  in  some  instances  covered  with  shallow  de- 
posits of  sand  and  in  others  bare.  The  channels  across  these  shoals 
were  often  narrow  and  very  crooked  and  their  depths  at  extreme  low 
water  varied  from  16  inches  to  3  feet.  At  other  places  large  isolated 
limestone  bowlders  in  the  channel  were  constant  sources  of  danger  to 
navigation. 

An  examination  of  this  river  with  a  view  to  its  improvement  was 
made  in  1879.  A  rex>ort  thereon  dated  Angust  26, 1879,  with  a  plan  of 
improvement,  is  printed  as  Appendix  J  16,  Eeport  of  the  Chief  of  En- 
gineers for  1879* 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the 
passes  by  dredging,  the  removal  of  snags  and  overhanging  trees  along 
the  river,  and  deepening  and  improving  the  channel  at  various  places 
by  the  removal  of  rocks  and  snags,  and  construction  of  dams,  so  as  to 
straighten,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
is  6  feet  through  the  bars  at  the  passes  for  a  width  of  160  feet  and  up 
the  river  as  far  as  New  Branford,  a  distance  of  80  miles.  From  there 
to  Ellaville,  a  distance  of  60  miles^  the  depth  is  to  be  4  feet  and  the 
width  60  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Work  was  done  under  the  following  appro])riations: 

By  act  approved — 

June  14,  1880 $5,000 

March  3, 1881 3,000 

By  act  passed  August  2,  1882 5,000 

By  act  approved — 

July  5, 188^1 5,000 

Augusts,  1886 5,000 

By  act  passed  August  11,1888 15,000 

By  act  approved  September  11),  1890 3, 000 

Total 41,000 

Ten  thousand  dollars  of  the  appropriation  of  August  11, 1888,  were 
expended  in  the  constmction  of  a  steam  snag  boat  with  dredging  and 
pile-driving  machinery,  tor  use  on  the  rivers  of  the  west  coast  of  Florida. 
The  total  amount  appropriated  for  work  on  the  river  is  $31,000. 

Operations  under  the  appropriations  of  1880, 1881, 1882,  and  1884  con- 
sisted entirely  in  dredging  across  the  Suwanee  Basin  at  the  Bast  Pass. 
On  this  line  the  distance  from  deep  water  of  the  gulf  to  deep  water  in 
the  river  is  15,600  feet.  A  cut  6,835  feet  long,  60  feet  wide,  and  6  feet 
deep  at  mean  low  water  was  made,  leaving  a  length  of  9,766  feet  to  be 
dredged  through  water  having  an  average  depth  of  3J  feet  This  chan- 
nel has  since  partly  filled  up. 

Since  1886  the  work  in  the  upper  river  has  comprised  removing  snags 
and  overhanging  trees,  blasting  and  removing  rock  and  bowlders,  and 
constructing  wing  dams  with  the  broken  rock.  A  small  amount  of 
dredging  was  done  at  the  Derrick  Island  Pass,  at  the  entrance. 

OPEBATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Work  under  the  appropriation  of  September  19, 1890,  which  began 
on  the  river  between  Branford  and  Ellaville  on  May  17, 1891,  was  con- 
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tinned  until  July  6.    Under  this  appropriation  the  following  work  was 
accomplished,  viz : 

Cubic  yards  of  rock  blasted 261. 1 

Cubic  yards  of  rook  removed 561. 4 

Snags  (8  inches  to  2  feet  in  diameter)  removed 10 

As  a  result  of  the  work  on  tliis  portion  of  the  river  there  exists  a 
navigable  channel  with  not  less  than  3  feet  in  depth  at  the  lowest 
known  stage  (1.1  feet  below  ordinary  low  water)  as  far  as  Hudson^ 
although  in  two  places  the  channel  having  this  depth  is  only  30  feetr 
wide. 

The  narrow,  crooked  channels,  rapid  currents,  and  rocky  bed  of  that 
portion  of  the  river  between  EUaville  and  Branford  render  navigation 
dangerous  whenever  the  water  is  low. 

From  Branford  to  the  mouth  the  channel  is  in  good  condition.  The 
channel  through  the  Suwauee  Basin  is  crooked,  narrow  in  places,  and 
has  a  least  mean  low- water  depth  of  3  to  4  feet. 

On  July  6  preparations  were  begun  for  proceeding  to  the  work  in  the 
vicinity  of  Derrick  Gap.  The  snag  bo^t  Suwanee  leffc  Branford  July 
8  and  arrived  at  Cedar  Keys  on  the  11th,  where  stores  were  taken  on 
board  and  the  machinery  arranged  for  hydraulic  dredging.  The  boat 
returned  to  Derrick  Gap  July  14,  and  preparation  for  work  was  con- 
tinued. A  careful  survey  of  the  chjinnel  was  made  and  the  line  of  the 
proi>osed  cut  laid  out.  On  July  22  dredging  was  begun.  Considerable 
diificulty  was  experienced  in  adapting  the  suction  cutters  to  the  char- 
acter of  the  material  found,  which  consisted  principally  of  oyster  shells. 
The  work  was  also  intermitted  by  severe  Avind  squalls,  which  caused 
the  mooring  piles  to  be  puUed  down  and  the  boat  to  get  out  of  position. 
Most  of  the  appropriation  having  been  expended  on  the  upper  river,- 
only  607  cubic  yards  of  material  were  removed.  The  boat  continued 
work  under  the  appropriation  for  "  improving  harbor  at  Cedar  Keys, 
Fla.:  Continuing  improvement,  $2,500,  a  part  of  which  may  be  ex- 
pended at  Derrick  Island  Gap,  on  the  inside  channel  from  Suwanee 
Eiver."  With  the  two  approi)riation8  a  channel  1,196  feet  long  and  6 
feet  in  depth  was  made. 

FUTURE  OPERATIONS. 

The  Suwanee  River  commerce  comprises  the  movement  of  freight,  farm 
produce,  and  naval  stores  to  and  from  the  railroads  at  Ellaville,  New 
Branford,  and  Cedar  Keys,  and  the  rafting  of  cedar  and  other  timber 
to  the  mills  of  the  same  towns.  The  roads  are  few  and  bad,  and  bulky 
produce  can  only  be  moved  to  advantage  by  water,  so  that  an  improve- 
ment of  the  stream  which  wiU  make  it  continuously  navigable  is  essen- 
tial to  the  x>rosperity  of  the  river  valley.  Excepting  the  traffic  to 
and  from  Cedar  Keys  there  is  no  movement  of  freight  out  of  the 
mouth  of  the  river.  This  fact  renders  it  unnecessary  to  extend  the  cuts 
previously  made  through  the  Suwanee  Basin  to  the  deep  water  of  the 
gulf,  and  restricts  the  work  under  the  project,  which  the  present  com- 
mercial status  renders  necessary,  to  the  clearing  of  the  river  channel 
proper  and  the  dredging  of  the  oyster  bars  from  the  Derrick  Island 
Pass  at  the  mouth.  After  the  improvement  has  been  made  the  chan- 
nel can  be  kept  clear  with  an  estimated  annual  expenditure  of  $800. 

Tlie  Suwanee  River  is  in  the  collection  district  of  St.  Marks.  Cedar  Keys  is  the 
nearest  port  of  entry.  Nearest  fort  is  Fort  Marion.  Nearest  light-honse,  Codar  Keys 
J-.ight. 
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Money  statement, 

July  1^  1891,  balance  nnexpended $1, 332. 93 

Atiguat  10,  amount  refunded  by  land-grant  railroad .55 

1,323.48 

June  30, 1892,  amount  expended  during  fiscal  year 1, 085. 15 

July  1, 1892,  balance  unexpended 238. 33 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3,238.33 

{Amount  (estimated)  required  for  the  completion  of  existing  project 21, 158. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Commerce  of  Suxcanee  River,  Florida,  during  the  year  ending  December  SI,  ISOl, 
[Furnished  by  Mr.  W.  S.  Ivey,  secretary  Suwanee  River  Transportation  Company.] 


Articles. 


Cotton 

PertiliBors 

Fish  and  oysters  . 

FniitB 

Grain 

Hides 

Honey,  sinip,  ett* . 
Lumber: 

Rough 

Sawed 

Merchandise 

Ship  stores 

Veeetablea 

Cedar  logs 

Cedar  in  ca«es  ... 
Moss 


bales. 

tons. 

. .  barrels . 
...boxes. 
..bushels, 
.number. 
..gallons. 


.feet,  B.M. 

do... 

ton*. 

barrels. 

boxes. 

.feot,  B.M. 
.cubic  feet. 
bales. 


Total. 


Quantity. 


1,000 

115 

875 

1,750 

65,000 

3,500 

10,000 

2, 000, 000? 

150,0003 

6,000 

31,000 

600 

1,750,000 

37,000 

1,000 


Estimat«d  I    Grtuw 
value.      I  tonnage. 


$100,000 
2.800 
4,000 
1,800 
55,000 
2,000 
8,700 

70,000 

700,000 

200,000 

700 

60,000 

100,000 

2,000 


1,302,000 


320 
US 
13 
43 
1,550 
179 
58 

5,375 

6,000 

7,750 

18 

5,250 

740 

5 


27,416 


Vessel. 


Character. 


Tonnage. 


Draft  of 
water. 


Belle  of  Sawanee. 

Dolphin 

Wekiva 


Stem  wheel  steamer. 

do 

Screw  steamer 


183 
10 
10 


Feet, 


?! 


Number  of  passengers,  6,500. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  75. 

Probable  increase  of  trade  were  the  improvement  completed,  40  per  cent. 

The  proper  opening  or  removing  the  present  obstrnctions  in  the  channel  of  rirer 
-will  develop  vast  mining  of  phosphate  rock  adjacent  the  Suwanee. 

In  making  this  report  I  have  confined  myself  to  the  business  of  this  port  exclu- 
sively.   You  must  know  that  there  is  a  great  volume  of  the  Suwanee  River  traffic 
that  does  not  touch  at  this  point,  viz :  Cedar  KeyS;  Fannin,  Old  Town,  Yular,  Hatch 
Bend,  New  Troy,  Mayo,  and  LuraviUe. 
Yours,  truly, 

W.  S.  IVBT. 

3JUNF0RD,  Fla.;  June  so,  X89^^ 
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APPENDIX  P. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  FLOR- 
IDA, AND  ALABAMA. 


REPORT  OF  CAPTAIN  PUTLTP  M.  PRICE,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUN^  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Apalachicola  Bay,  Florida. 

2.  Apalachicola  River,  Florida. 

3.  Flint  River,  Georfi^ia. 

4.  Chattahoochee    Hiver,   Georgia  and 

Alabama. 

5.  La  Grange  Bayoa  and  Holmes  River, 

Florida. 

6.  Choctawhatchee  River,  Florida  and 

Alabama. 

7.  Harbor  at  Pensacola,  Florida. 


8.  Escambia  and  Conecuh  rivers,  Flor- 

ida and  Alabama. 

9.  Alabama  River,  Alabama. 

10.  Tallapoosa  River,  Alabama. 

11.  Coosa  River,  Georgia  and  Alabama. 

12.  Operating  and  care  of   canals  and 

other  works  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. 

13.  Cahaba  River,  Alabama. 


United  States  Engineer  Office, 

Mmitgomery,  Ala,^  July  9, 1892. 
General:  I  have  the  honor  to  forward  herewith  annual  reports  in 
duplicate  for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  under 
my  charge. 

•  «••«#• 

Very  respectfully,  your  obedient  servant, 

Philip  M.  Price, 
Captaiuy  Corps  of  Engineers. 
Brig.  Glen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  S.  A. 


Pi. 

improvement  of  apalachicola  bay,  FLORIDA. 
PLAN  OF  IMPROVEMENT. 

The  report  by  Maj.  A.  N.  Damrell  of  the  examination  of  Apalachicola 
Bay,  Florida,  is  printed  in  the  Eeport  of  the  Chief  of  Engineers  for  1879, 
page  823.  The  minimum  depth  of  water  over  the  bar  at  the  mouth  of 
the  Apalachicola  Biver  was  then  3}  feet 
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In  accordance  with  the  recomniendations  tlierein  a  project  was  ap- 
proved which  oonteinplat(Hl  the  dredging:  of  a  straight  channel  through 
the  bar  at  the  mouth  of  the  river  to  a  depth  of  11  feet  and  a  width  of 
100  feet,  to  be  afterwards  increased  to  200  feet  should  the  first  cut  pro- 
duce  results  to  warrant  it,  at  an  estimated  cost  of  $100,000. 

A  survey  of  the  mouth  of  the  Apalachicola  Eiver  ana  of  a  portion  of 
Apalachicola  Bay  was  made  in  1891  by  Assistant  Engineer  Thomas 
Bobinson,  and  the  report  thereon  was  submitted  by  me  on  May  15, 
1891. 

In  accordance  with  the  recommendations  of  this  report  the  present 
project  was  approved,  viz: 

To  dredge  a  channel  through  the  bar  at  the  month  of  the  Apalachicola  River  to  a 
depth  of  11  feet,  with  a  width  of  100  feet,  to  be  afterwards  increased  to  200  feet 
should  the  first  cat  prodnce  resnlts  to  warrant  it;  and  a  channel  throngh  Bulkhead 
Shoal  9  feet  deep  and  not  less  than  100  feet  wide. 

The  commerce  of  Apalachicola  Bay  consists  principally  in  the  ex- 
portation of  lumber.  81iips  generally  enter  tlirough  East  Pass,  between 
St.  George  and  Dog  isUmds,  and  anchor  under  the  shelter  of  these 
islands,  about  24  miles  from  the  town  of  Apalachicola.  The  lumber  is 
carried  on  lighters,  towed  by  tugs  drawing  from  5  to  7  feet,  from  Apala- 
chicola to  the  ancliorage  grounds,  and  there  loaded  on  ships  for  ex- 
port. The  tugs  employed  in  the  traffic  have  trouble  only  at  the  bar 
and  at  Bulkliead  Shoal,  wlien  the  depth  of  water  at  the«e  places  is 
less  than  8  feet.  It  is  believed  that  the  9-foot  channel  now  dredged 
through  Bulkhead  Shoal  will  be  reasonably  permanent,  but  experience 
shows  that  the  bar  at  the  mouth  of  the  Apalachicola  Eiver  will  require 
redrcdging  at  least  every  two  years,  unless  the  dredged  channel  is  made 
wider  and  deeper  than  the  appropriations  have  hitherto  permitted. 

APPROPRIATIONS. 


March2,  1833 $8,700 

July  4,  1836 10,000 

March  3,  1839 9,900 

June  14,  1880 10,000 

March  3,  1881  - 10,000 

Augu8t2,  1882 25,000 


July  5.  1884 $10,000 

August  5,  1S80. 12, 000 

Aucrust  11,  1JS88 20,000 

September  19,  IHW ) 20,  OOO 


Total 135,600 

OPERATIONS  TO  JUNE  30,  1891. 

The  bar  at  the  month  of  the  Apalachicola  River  is  about  7,300  feet 
in  width.  A  straight  (channel  has  been  dredged  aeross  this  bar  from 
time  to  time  since  1881  as  funds  have  been  available;  but,  on  account 
of  the  limited  appropriations,  the  dredged  cut  has  never  exceeded  90 
feet  in  width  aiid  9J  feet  in  depth,  and  has  gradually  filled  up  after 
each  dredging. 

WOEK  DONE  DURINa  PAST  FISCAL  YEAB. 

Under  the  contract  of  July  27, 1891,  approved  August  3, 1891,  for 
dredging  at  Bulkhead  Shoal,  at  25  cents  per  cubic  yard,  the  Alabama 
Dredging  and  Jetty  Company,  of  Mobile,  Ala.,  began  work  October  26, 
1891.  On  February  G,  1892,  a  straight  channel  about  4,000  feet  long, 
120  feet  wide,  and  9  feet  deep  was  completed  over  this  shoal  by  the 
removal  of  54,458  cubic  yards  of  material.  A  small  balance  of  the 
appropriation_was  still  available. 

The  straight  channel  through  the  bar  at  the  mouth  of  the  Apalachi- 
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cola  Eiver  had,  in  some  places,  shoaled  to  less  than  6  feet,  and  much 
trouble  was  experienced  by  the  tugs  in  passing  through  it.  The  Chief  of 
Engineers  authorized  the  expenditure  of  the  balance  available  in  dredg- 
ing such  shoal  places,  under  an  arrangement  with  the  Alabama  Dredg- 
ing and  Jetty  Company,  on  the  terms  that  they  had  been  working  under 
on  Bulkhead  Shoal.  Under  this  arrangement  11,461  cubic  yards  were 
dredged  from  the  straight  channel  between  Febmary  6  and  27, 1892, 
when  the  work  was  suspended  on  account  of  the  exhaustion  of  funds. 
Assistant  Engineer  Thomas  Eobinson  has  continued  in  local  charge 
of  the  work  during  the  past  year. 

BECOMMENDATION  AND  ESTIMATES. 

The  pending  river  and  harbor  bill  appropriates  $20,000  for  Apalachi- 
cola  Bay.  Should  the  bill  become  a  law  it  is  anticipated  that  a  chan- 
nel at  least  90  feet  wide  and  8  feet  deep  may  be  dredged  through 
the  bar  at  the  mouth  of  the  river  during  the  liscal  year  ending  Jiuie 
30,  1893.  A  channel  of  this  width  and  depth  will,  however,  soon 
partially  fill  up.  It  is  probable  that  a  wider  and  deeper  channel  may 
be  more  permanent,  and  ail  estimate  of  $50,000  is  therefore  submitted 
for  the  fiscal  year  ending  June  30, 1894. 

Money  statement, 

Jnly  1, 1891, balance  unexpended $18,461.24 

June  30, 1892,  amount  expentled  during  fiscal  year 18, 412. 31 

July  1, 1892,  balance  unexpended 48. 93 

July  1, 1892,  outstanding  liabilities 13. 50 

July  1, 1892,  balance  available 35.43 

Amount  appropriated  by  act  approved  J  uly  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 20, 035. 43 

( Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nuo  30, 1894    50, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Ahsiract  of  bids  received  and  opened  an  July  15^  1891^  hy  Capt,  Philip  M,  Pricey  Corps  of 
JEngineers,  for  dredging  in  Apalachicola  Bay,  Florida, 


No. 


Name  and  address  of  bidder. 


Price 

per  cubic 

yard. 


John  H.  Garduor,  Apalachicola,  Fla 

Alabama  Dredging  and  Jetty  Co.,  Mobile,  Ala*. 


Cents, 
.     39.7 
25 


COMMERCIAL  STATISTICS  FOR  APALACHICOLA  BAY,  FLORIDA. 

[Famished  by  the  flpecial  deputy  collector  of  customs.] 

Statement  of  the  commerce  of  the  port  of  Apalachicola f  Fla.j  from  July  ly  1891,  to  June 

SOy  1S9S,  inclusive. 

Custom-house  receipts  from  all  sources : 

Duties  on  imports $5.25 

Tonnage  dues 1, 018. 56 

Oflicial  fees 406.41 

Total 1,430.22 
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Vessels  entered,  93;  tonnafj^e,  39,237.  Vessels  cleared,  lOt;  tonnage,  40,338.  Ves- 
sels employed  in  traffic  of  Apalachicola  Bay,  102.  Superficial  feet  of  timber  and 
lumber  exported,  31,398,731.  Estimated  number  of  vessels  and  riyor  steamecB 
arrived  and  departed,  692.    Estimated  tonnage  of  above  vessels,  88,000. 

ExporU. 

To  foreign  ports $183,182 

To  coastwise  ports 360,000 

Total 643,182 

Imports, 

From  foreign  ports $21 

From  coastwise  ports 212, 000 

Total 212,021 

Total  value  of  importi^  and  exports,  $755,203. 

Estimated  value  of  exports  to  coastwnse  ports  by  sail  vessels  and  river  steamers 
which  do  not  clear  from  the  custom-house,  $750,000.  Estimated  value  of  imports  to 
coastwise  ports  bv  sail  vessels  and  river  steamers,  which  do  not  clear  from  the  cus- 
tom-house, $1,210*000. 

There  are  five  sawmills  here,  which  can  turn  out  300,000  superficial  feetof  lumber  per 
day,  with  shingle  attachments  which  can  turn  out  200,000  shingles  per  day;  three 
oyster-canning  factories,  with  a  capacity  of  50,000  cans  per  day ;  one  fish-packing 
establishment,  which  packs  about  5,000  barrels  of  salted  and  pickled  fish  per  annum; 
one  ice  factory,  manufacturing  7  tons  of  ice  per  day. 

All  the  above  enterprises  expect  to  do  double  the  amount  of  business  daring  next 
fi.scal  year,  principally  on  account  of  reciprocity  treaties  now  in  force  with  West 
India  Islands  and  other  countries. 


Pa. 

IMPROVEMENT  OF  APALACHICOLA  RIVER,  FLORIDA. 
PLAN  OF  IMPROVEMENT. 

The  report  of  the  examination  and  survey  of  the  Apala<^hicoIa  Eiver 
is  printed  in  the  Eeport  of  the  Chief  of  Engineers  for  1873,  page  698. 

The  Apalachicola  Eiver  is  formed  by  the  junction  of  the  Chattahoo- 
chee and  Flint  rivers  and  is  about  105  miles  long  from  the  junction  to 
Apalachicola  Bay.  The  channel  is  nowhere  less  than  6  feet  deep,  but 
is  more  or  less  obstructed  after  each  freshet  in  the  Chattahoochee  and 
Flint  rivers  by  logs  and  snags  brought  down  by  those  rivers. 

At  Moccasin  Slough  and  at  the  Upper  and  Lower  Elbows  the  chan- 
nel is  very  narrow  and  crooked  and  difficult  to  na\igate,  and  needs 
straightening  and  widening. 

The  act  of  August  11, 1888,  directed  an  examination  of  the  Chipola 
Eiver,  Lee  Slough,  and  the  cut-off.  The  report  of  this  examination  is 
printed  in  the  annual  report  of  the  Chief  of  Engineers  for  1889,  page 
1416. 

The  act  of  September  19,  1890,  appropriated  $2,000  for  maintaining 
the  existing  works  on  the  Apalachicola  Eiver,  including  Lee  Slough. 

The  original  project  was  modified  accordingly,  and  now  provides  for 
securing  a  channel  100  feet  wide  and  6  feet  deep  at  low  water  in  the 
Apalachicola  Eiver  by  the  removal  of  snags  and  overhanging  trees  and 
widening  and  straightening  Moccasin  Slough  and  the  Elbows,  and  for 
securing  a  channel  through  the  cut-off,  Lee  Slough,  and  the  Lower 
Chipola  Eiver,  60  feet  wide  and  5  feet  deep  at  low  water,  by  the  removal 
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of  logs  and  snags  and  overhanging  trees.  The  estimated  cost  of  com- 
pleting the  original  project  was  $80^333  and  of  the  improvement  of  the 
cut-off,  Lee  Slough,  and  the  Lower  Ohipola  Eiver  $7,500. 

APPROPRIATIONS. 


May  23, 1828 $3,000 

April  23, 1830 2,000 

March  2, 1831 8,000 

June  23, 1874 10,000 

March  3, 1875 10,000 

June  18, 1878 8,000 

March  3, 1879 5,000 


March  3,  1881 $1,500 

August  2, 1882 2,000 

July5,1884 1,000 

August  5. 1886 1,000 

August  11,  1888 2,000 

September  19, 1890 2, 000 


Junel4,1880 2,000  I  Total 57,500 

OPERATIONS  TO  JUNE  30,  1891. 

Between  1874  and  1880  the  accumulation  of  logs  and  snags  was  re- 
moved from  the  channel  and  a  partial  improvement  was  made  at  Moc- 
casin Slough  and  the  Elbows.  Since  1880  the  appropriations  have  only 
sufficed  to  remove,  the  snags  and  logs  annually  brought  down  by 
freshets  in  the  rivers  above.  There  is  no  plant  belonging  to  this  river, 
and  the  annual  snagging  work  was  done  by  the  Chattahoochee  River 
snag  boat  at  times  when  the  water  in  the  latter  river  was  too  high  for 
channel  work. 

The  river  was  then  in  a  fairly  good  navigable  condition,  except  at 
Moccasin  Slough  and  the  Elbows. 

WORK  DONE  DUEINa  PAST  FISCAL  TEAB. 

Assistant  Engineer  Thomas  Robinson,  who  is  in  local  charge  of  the 
improvement,  reports  as  follows : 

In  December,  1891,  the  snag  boat  Chattahoochee  was  loaned  to  this  improvement 
and  employed  in  the  removal  of  drift  and  obfltmcting  timber  from  the  Apalachicola 
Kiver,  the  cnt-off,  and  Lee  Slough.  From  these  waterways  a  total  of  520  overhang- 
ing trees,  344  projecting  drift  logs,  and  14  stumps  were  removed  from  the  banks,  and 
313  snags  taken  out  of  the  channel. 

Besulta, — ^As  a  resnlt  of  this  work  the  river  steamers  were  enabled  to  run  the  main 
river  with  tolerable  safety,  while  the  clearance  of  the  cut-off  and  upper  end  of  Lee 
Slough  greatly  facilitated  the  shipment  of  the  orange  and  other  crops  from  the  neigh- 
borhood of  Wewahitchka. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  estimated  that  $2,000  will  be  required  for  the  annual  snagging 
operations  needed  to  clear  out  the  logs  and  snags  brought  in  by 
freshets  in  the  Flint  and  Chattahoochee  rivers,  and  that,  by  using  the 
Chattahoochee  and  Flint  Eiver  snag  boats,  a  channel  through  Lee 
Slough  can  be  cleared  out  in  one  season  with  an  appropriation  of 
$7,500,  and  that  the  needed  improvements  can  be  effected  at  Moccasin 
Slough  and  the  Elbows  with  $5,000. 

Money  statement. 

July  1, 1891,  balance  unexpended $754. 47 

June  30, 18^,  amount  expended  during  fiscal  year 754. 47 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894    14, 500. 00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

(    harbor  acta  of  1866  and  1867.  -^  , 
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COMMERCIAL  STATISTICS, 

All  of  the  steamboats  which  run  on  the  Chattahoochee  River  also  nin  on  this 
river,  their  regular  trips  being  made  between  Columbus,  Ga.,  and  Apalachicola,  Flu., 
at  the  mouth  of  the  Apalachicola  River. 

It  is  not  possible  to  state  the  amoujit  of  business  done  on  the  Apalachicola  River 
separately  from  that  done  on  the  Chattahoochee  River,  but,  in  general  terms,  it  may 
be  stated  that  it  is  the  bame. 

Reference  is  therefore  made  to  the  report  on  the  Chattahoochee  Rirer  for  com- 
mercial statistics. 


P3. 

IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 
PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
tlie  recommendations  contained  in  the  reports  of  examinations  and 
surveys  of  the  Flint  Iliver,  printed  in  the  Annual  Reports  of  the  Chief 
of  Engineers  for  1873,  page  707,  and  1879,  page  818. 

The  project  provides  for  a  low-water  channel  3  feet  deep  and  100  feet 
wide  from  the  mouth  of  the  river  to  Albany,  Ga.,  an  estimated  dis- 
tance of  105  miles;  and  a  navigable  channel  for  light-draft  steamers, 
at  moderate  stages  of  water,  from  Albany  to  Montezuma,  Ga.,  an 
estimated  distance  of  77  miles;  to  be  secured  by  the  removal  of  snags 
and  overhanging  trees,  cutting  through  the  rock  reefs,  and  deepening 
sand  bars  by  works  of  contraction  and  shore  protection. 

Below  Albany  the  work  is  principally  upon  the  rock  bottom  of  the 
river,  and  the  improvement  effected  is  of  a  permanent  character.  The 
snags  and  logs  brought  down  by  the  winter  freshets  must,  however, 
be  removed  annually.  Between  Albany  and  Warwick,  38  miles  above, 
the  low- water  navigation  is  prevented  by  a  series  of  rock  shoals,  on 
which  the  low-water  depth  is  from  6  to  18  inches. 

Between  Warwick  and  Montezuma  the  improvement  consists  mainly 
in  the  removal  of  snags  and  logs  and  overhanging  trees. 

APPROPRIATIONS. 


For  the  CLattahoocbee  and  Flint  rivers : 

June  23,  1874 $25,000 

March  3,  1875 25,000 

August  14, 1876 20,000 

*70,000 

June  18,  1878 lo^OOO 


March  3,  1879 $7,000 

June  14,  1880 20,000, 

March  3,  1881 15,000 

August  2,  1882 25,000 

July  5,1884 20,000 

AugU8t5,  1886 20,000 

August  11,1888 20,000 

September  19,  1890 20,000 


OPEEATIONS  TO  JUNE  30,  1891. 

A  moderately  efficient  working  plant  had  been  i>rovided  for  rock 
excavation  below  Albany,  Ga.,  and  for  snagging  operations  above 
Albany. 

A  navigable  channel  abont  3  feet  deep  at  low  water,  and  varying 
from  50  to  100  feet  in  width,  had  been  excavated  through  the  rock  reefs 

*  Of  this  amount  $18,000  was  expended  on  the  Flint  Riyer. 
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below  Albany;  but  low-water  navigation  was  difficult  on  account  of 
iusuflficient  width  of  the  channel. 

Above  Albany  the  river  had  been  partially  cleared  of  logs  and  snags, 
and  to  a  limited  extent  the  channel  had  been  cleared  of  loose  rock. 

WORK  DONE  DURINa  PAST  FISCAL  YEAR. 

Assistant  Engineer  Thomas  Robinson,  who  has  been  in  local  charge 
of  the  improvement,  reports  as  follows : 

Between  Albany  and  Montezuma  the  sna^  boat  Flint  worked  for  four  mdntbs,  and 
cleared  a  channel  for  navigation  at  moaerate  stages  of  water  over  a  distance  of 
50  miles.  In  this  period  there  were  removed  1.652  overhanging  trees  from  the  banks, 
and  1,785  logs  and  snags  from  mid-channel.  At  the  close  of  October,  the  appropria- 
-tion  being  exhausted,  work  was  stopped  and  the  attempt  made  to  drift  the  boat 
down  the  river  to  winter  quarters  below  Albany.  In  process  of  this  drift,  at  a  low 
stage  of  the  river,  while  passing  the  rapids  at  Abram  Creek  Shoals,  the  snubbing 
lines  parted  and  tne  boat  was  thrown  on  to  a  rock  pinnacle  at  the  foot  of  the  rapids 
and  sunk.  Bulkheads  were  built  around  the  break  in  the  hull,  the  water  pumped 
out,  and  on  a  rise  of  the  river  the  boat  was  floated  down  to  winter  quarters,  docked 
and  repaired,  and  there  it  still  lies  in  charge  of  a  watchman. 

Below  Albany. — ^Work  on  the  shoals  near  Albany  was  continued  until  early  in  No- 
vember, when  the  work  being  completed  in  accordance  with  the  requirements  of  the 
project,  the  drilling  barge  was  started  down  the  river  to  finish  the  work  of  straight- 
ening and  widening  the  channel  at  those  points  which  had  been  purposely  left  un- 
done. Before  the  nigh  water  put  a  stop  to  the  work  the  boat  reached  Tea  dip 
Shoals,  20  miles  below  Albany,  where  it  was  laid  up  for  the  winter.  In  May,  1892, 
work  was  resumed  by  the  drilling  barge  and  continued  to  Lucky  Island.  During 
the  whole  working  period  the  drilling  barge  removed  508  overhanging  trees  from  the 
banks,  and  444  snags  and  3,203  cubic  yards  of  rock  from  mid-channel.  The  rock 
dump  was  deposited  wherever  needed  to  form  substantial  wing  dams,  and  a  total 
length  of  380  linear  feet  of  these  was  laid. 

Results, — Between  Albany  and  Montezuma  the  work  of  the  fiscal  year  closing  June 
30, 1892,  loft  the  river,  previous  to  the  la«t  winter  freshets,  free  from  snags  and  other 
drift  obstr  actions;  but  the  stream  is  of  little  use  to  commerce  so  long  as  the  railroad 
bridge  16  miles,  and  the  Drayton  bridge  41  miles  above  Albany  remains  without  draw 
openings,  and  the  rock  shoals  between  Albany  and  Warwick  are  left  uncleared. 

Below  Albany, — There  is  now  a  completed  and  permanent  channel  from  Albany  to 
Lucky  Island,  a  distance  of  22  miles.  From  Lucky  Island  to  the  mouth  of  tlie  rivor, 
a  distance  of  93  miles,  the  channel,  with  care,  is  passable  at  ordinary  low  wator; 
but  at  extreme  low  water  it  is,  in  many  places,  difllcult  and  dangerous* and  prohibi- 
tory to  couunerce. 

Becommendations. — ^There  appears  to  be  no  demand  of  commerce  for  the  Flint  River 
between  Albany  and  Montezuma;  a  thorough  clearance  of  the  stream  would  bo  a 
costly  job,  incommensurate  with  all  returns,  and  it  is  therefore  recommended  that  no 
further  work  be  done  upon  that  portion  of  the  river. 

There  is  a  present  demand,  and  a  probably  greater  future  need,  for  the  waterway 
below  Albany:  and  it  is  recommended  that  the  present  plan  of  widening  anil 
straightening  the  channel  through  the  shoals,  by  the  removal  of  ledges  and  bowlders 
and  the  deposition  of  the  dump  to  form  dikes  and  jetties,  be  continued  until  the  im- 
provement is  completed  in  accordance  with  the  requirements  of  the  adopted  project. 

The  working  plant,  consisting  of  snag  boat,  drilling  barge,  and  dumping  fiat,  with 
their  equipment,  is  in  fair  condition.  A  change,  however,  in  working  appliances 
from  hand  tools  and  cranes  to  steam  drills  and  grappling  apparatus  is  desirable. 
Were  the  snag  boat  Flint  no  longer  needed  for  the  river  above  Albany,  it  could  he 
readily  transformed  into  a  steam  appliance  barge;  and  the  utilization  of  its  present 
boiler  and  engine  would  greatly  reduce  the  cost  of  any  change  that  might  be  made. 

BECOMMENDATIONS  AND  ESTIMATES. 

Tlie  bridge  of  the  Albany  iN'avigatioTi  and  Construction  Company,  16 
miles  above  Albany,  and  the  bridge  of  the  Flint  Eiver  Bridge  Company, 
at  Drayton,  41  miles  above  Albany,  are  without  draw  openings.  Tlie 
height  of  the  superstructure  above  ordinary  high  water  is  18  feet  and 
14  feet  respectively.  High- water  navigation  is,  therefore,  completely 
obstructed  by  the  bridges,  but  no  proceedings  to  comi)el  the  insertion 
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of  draw  spans  have  been  instituted,  for  the  reason  that  no  complaint 
has  been  made  against  them  by  anyone  wishing  to  run  a  steamboat  on 
this  portion  of  the  river.  An  appropriation  of  $40,000  for  the  fiscal 
year  ending  June  30, 1894,  is  recommended,  in  order  that  a  suitable 
plant  may  be  provided,  and  the  rockwork  between  Albany  and  Bain- 
bridge  pushed  to  completion. 

Money  statement 

July  1, 1891,  balance  unexpended $16,809.17 

Jane  30,  1892,  amount  expended  during  liscal  year 12, 080. 74 

July  1,1892,  balance  unexpended 4,728.43 

July  1,  1892,  outBtanding  liabilities 794.81 

July  1,  1892,  balance  available 3,933.62 

Amount  appropriated  by  act  approved  July  13,  1892 16, 000. 00 

Amount  avaUable  for  fiacal  year  ending  June  30, 1893 18,933.62 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1894     40, 000. 00 
<  Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Assistant  Engineer  Thomas  Robinson,  in  local  charge  of  the  improvement,  reports 
as  follows : 

Above  Albany. — ^None.  I  have  made  inquiries  of  all  intelligent  men  I  have  met 
about  the  needs  of  this  waterway  for  commerce,  and  I  have  found  but  one  man  who 
expressed  any  &vorable  idea  toward  any  further  improvement.  That  man  wished  the 
river  cleared  so  that  he  might  run  a  smaU  boat "  to  carry  liquor  into  the  dry  conn- 
ties  along  the  river." 

Between  Albany  and  Bainbridge. — ^Bir.  Ed.  L.  Wight,  president  Albany  Navigation 
Company,  reports  as  foUows : 


U^rod  ton- 
uajie. 

Draft  of  water. 

Round 

trips  made 

between 

places. 

No.  of 

stern-wheel  steamboat. 

Light. 

Loaded. 

paMen- 
gem. 

(?i{ V of  Alhnnv    .r.-^r.T r 

Tons. 
49 

Inches. 
'20 

Inches. 
36 

48 

200 

Freight  carried. 


Tons. 


Cotton  (600  bales) 120 

Cotton  seed  (1,000  sacks) 50 

Fertilizers  (3,500  sacks) 350 

Hides  and  skins  (200  packages) 1 

Live  stock  (40  head) 1 

Lumber  (25,000  feet) 50 


Tons. 


Provisions  (5,000  packages) 250 

Grain  (2,500  sacks) 13 

Miscellaneous    freight  (1,000   pack- 
ages)       5 

Total 840 

Estimated  value  of  above  freights  (in  round  numbers)  $lo3,0C0. 

This  section  of  the  river  has  been  navigable  excej>t  during  October.  November, 
and  December.    Head  of  navigation  has  been  Albany,  Ga.,  for  high  and  low  water. 

The  improvement  of  the  river  has  opened  up  a  large  territorv  of  fine  timber  and 
farm  lands,  induced  the  establishment  of  sawmills  and  tur])entiue  distilleries  along 
the  river,  and  made  good  markets  easily  accessible  for  farm  products,  lumber,  and 
naval  stores,  and  brought  the  merchants  in  direct  communication  with  the  centers 
of  trade;  all  of  which  will  be  further  advanced  by  opening  up  a  better  channel. 

The  jnaking  of  this  stream  navigable  is  a  great  benefit  to  a  large  section  of  country 
not  accessible  to  any  railroad. 

Between  Bainbridge  and  the  junction  tvith  the  Chattahoochee  Biver. — ^The  steamboats 
which  run  on  the  Chattahoochee  and  Apalachicola  rivers  alBo  run  on  this  portion  of 
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the  Flint  Riyer,  going  to  Bainbridj^o  on  almost  every  regular  trip.  It  is,  therefore, 
imposaiblo  to  state  the  amount  of  business  done  on  this  portion  of  the  Flint  River 
separately  firom  that  done  on  the  Chattahoochee  and  Apalachioola  rivers ;  but  in 
g^eneral  terms  it  may  be  stated  that  the  business  on  this  portion  of  the  river  is  prac- 
tically the  same  as  that  on  the  Chattahoochee  River^  for  commercial  statistics  of 
which  reference  is  made  to  the  report  on  that  river. 


P4. 

IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,   GEORGIA  AND  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  examinations  and  sur- 
veys of  the  river,  printed  in  the  Annual  Eei>orts  of  the  Chief  of  Eugi- 
neers  for  1872,  page  684,  and  1873,  page  699. 

The  project  provides  for  a  low- water  channel  4  feet  deep  and  100 
feet  wide,  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  an  estimated 
distance  of  224  miles,  by  the  removal  of  snags  and  logs  from  the  chan- 
nel and  overhanging  trees  from  the  banks,  cutting  a  channel  through 
the  rock  shoals,  and  deepening  sand  bars  by  works  of  contraction  and 
shore  protection. 

The  improvement  at  many  points  is  of  a  jiermanent  character,  the 
bottom  of  the  river  being  of  rock,  and  the  banks  not  easily  eroded ; 
at  a  few  points  the  obstnictions  consist  of  shifting  sand  bars  and  cav- 
ing banks.  Bach  freshet  brings  a  considerable  number  of  logs  and 
snags  into  the  channel,  which  must  be  removed  annually. 

In  addition  to  such  amounts  as  may  be  appropriated  for  continuing 
the  improvement  of  the  river,  an  annual  expenditure,  estimated  at 
$10,000,  will  be  required  for  the  maintenance  of  a  stern- wheel  snag 
boat,  and  for  the  repair  of  works  of  contraction  and  shore  protection. 

APPROPRIATIONS. 


February  24, 1835 $2,000 

Chattahoochee  and  Flint  rivers — 

June23, 1874 25,000 

March  3, 1875 25,000 

Augnat  14, 1876 20,000 

*70,000 


JmielS,  1878 18,000 


March  3, 1879 $15,000 

JuueU,  1880 20,000 

March  3, 1881 20,000 

August  2, 1882 25,000 

July  5,  1884 35,000 

August  5, 1886 20,000 

August  11, 1888 20, 000 

September  19, 1890 20, 000 

Total 193,000 


OPERATIONS  TO  JUNE  30,  1891. 

A  stem-wheel  snag  boat  had  been  built  and  maintained  for  snagging 
operationsj^th  which  the  channel  had  been  kept  clear  of  obstructions 
of  that  character,  except  during  limited  periods,  when  funds  were  not 
available.  A  moderately  efficient  working  plant  had  also  been  main- 
tained for  operations  upon  the  rock  shoals.  Works  of  contraction  had 
been  constructed  to  a  limited  extent,  but  with  the  funds  available  it 
had  not  been  practicable  to  keep  them  in  repair,  nor  to  extend  nor  mod- 
ify them,  as  required. 

*0f  the  joint  appropriations,  $52,000  was  expended  on  the  CbatahoQchee  Biver. 
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Navigation  had  been  greatly  benefited  by  the  incomplete  improve- 
ments, so  that  steamboats  then  made  regular  trips  between  Columbus, 
Ga.,  and  Apalachicola,  Fla.,  running  by  night  as  well  as  by  day,  with 
few  detentions,  except  at  extreme  low  water.  Formerly  they  could  only 
run  by  day,  and  were  frequently  detained  at  the  shoal  bars  for  days  at 
a  time,  and  many  boats  were  sunk  by  striking  logs  and  snags. 

WORK  DONE  DURING  PAST  FISOAJL  YEAR. 

Assistant  Engineer  Thomas  Eobinson,  who  has  been  in  local  charge 
of  the  improvement,  reports  as  follows: 

In  July,  1891,  the  driUing  barge  was  converted  into  a  pile-driver,  and  the  snag  boat 
Chattahooche  was  started  to  renfove  the  scattered  obstractions  along  the  river.  In 
ill  is  work  924  overhanging  trees  were  felled  and  out  up;  33  trees  were  trimmed;  81 
drift  logs  were  cut  up  on  the  bank,  and  366  snags  removed  from  the  channel. 

Whei}  this  work  was  finished  the  sna^  boat  and  pile-driving  barge  began  the  im- 
provement of  Mound  Bar  by  the  construction  of  pile  and  brush  bank  protection, 
training  walls  and  ietties,  and  the  removal  of  gravel  and  clay  from  the  channel.  At 
this  place  a  total  of  1,110  linear  feet  of  jetties  and  bank  protection  were  constructed, 
a  work  wliich  involved  the  driving  and  bracing  of  992  piles,  the  cutting  and  deposit 
of  480  cords  of  brush,  and  the  transplanting  of  1,082  wmows  and  other  suitable 
trees.  A  channel  600  fuet  long  and  30  feet  wide  was  cleared  by  plow  and  road- 
scrapers,  pulled  by  the  steam  capstans,  which  removed  1,098  cubic  yards  of  gravel 
and  403  cubic  yards  of  clay.  At  the  close  of  November  the  work,  unfinished,  was 
brought  to  a  close  by  exhausted  funds  and  tlie  setting  in  of  winter  rains. 

The  work  at  Mound  Bar  has  determined  the  location  of  the  low- water  flow  of  the 
stream,  and  so  far,  at  that  place,  the  boats  have  been  enabled  to  run  unimpeded. 

RECOMMENDATIONS  AND  ESTIMATES. 

At  Mound  and  Woolfolk  bars,  below  Columbus,  the  banks  are  caving, 
and  low- water  navigation  is  yearly  becoming  more  difficult.  The  neces- 
sary improvement  will  become  more  expensive  tlie  longer  it  is  delayed. 
Tiie  channel  tlirough  the  marl  reef  at  St.  Francis  Bend  should  also  be 
widened  and  straightened. 

The  hidl  of  the  stern-wheel  snag  boat  Chattahoochee  is  now  worn  out 
and  is  not  worth  furtlier  repairs.  Tlie  maintenance  of  this  snag  boat  in 
good  condition  is  absolutely  essential  to  the  safe  navigation  of  the  river, 
for  each  freshet  brings  logs  and  snags  into  the  channel  which  must  be 
removeil.  The  cost  of  renewing  the  liiill  of  the  snag  boat  is  estimated 
at  $10,000. 

An  estimate  of  $100,000  is  submitted  for  the  fiscal  year  ending  June 
30, 1894.  With  this  amount  the  snag  boat  can  be  renewed  and  operated 
during  tlie  low-water  season,  and  the  improvements  needed  at  Mound 
Bar  and  Woolfolk  Bar  and  8t.  Francis  Bend  can  be  eflected.  It  is 
probable  that  thereafter  an  annual  appropriation  of  $10,0(M)  will  suf- 
fice for  the  annual  snagging  operations  and  for  the  maintenance  of  the 
contraction  and  shore-iJiotection  works. 

Money  statement. 

July  1,  1891,  balance  unexpended $11,076.98 

Jimo  30, 1802,  amount  expended  during  fiscal  year 9, 604. 64 

J  nly  1,  1892,  balance  unexpended ^.       1,  172. 34 

July  1, 1892,  outstanding  liabilities 373.29 

July  1,  1892,  balance  available 1,099.05 

Amount  appropriatuci  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  .1  uue  30,  1893 26, 099. 05 

i  Amount  tbat can  beprofitably  expended  in  fiscalycar  ending  June30, 181U  100, 000. 00 

<  Submitted  in  compliance  with  retj^uiremcnts  of  sections  2  of  river  and 

(     harbor  acts  of  18G6  and  1867.  j 
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COMBfERCIAL  STATISTICS  FOR  CHATTAUOOCHEE  RIVER,  GEORGIA  AND  ALABAMA. 

The  following  statement  of  the  business  done  by  the  steamboats  named  below 
during  the  fiscal  year  ending  June  30,  1892,  has  been  compiled  from  statements  fur- 
nished by  Capt.  W.  R.  Moore,  agent  People's  Line  of  Steamers^  by  Capt.  George  B. 
Whiteside,  agent  for  steamers  Pacfo2u«,  Naiadf  and  Queen  City,  J.  D.  Smith,  manager 
steamer  W,  D.  Ellis,  and  I.  Joseph,  manager  steamer  Fannie  Feam.  These  boats 
run  from  Columbus.  Ga.,  to  the  junction  of  the  Chattahoochee  and  Flint  rivers; 
thence  up  tne  Flint  Kiver  to  Bainbridge,  Ga. ;  then  returning  to  the  junction, 
down  the  Apalachicola  River  to  Apalachicola,  Fla.  On  the  return  trip  they  go 
iirst  to  Bainbridge,  then  to  Columbus.  They  stop  at  any  intermediate  landings 
where  business  is  ofiered. 


Stem-yrhoel  steam- 

R«>Ki«- 

ture<l 

tonnage. 

Draft  of  wator. 

Between— 

Round 
trips. 

39 
38 
12 

Passen- 

boats. 

Light. 

Loaded. 

gers. 

FamiloPcarn 

Ai>ft]ftrh(^t» 

179. 32 
162. 00 
146. 15 

Inch&t. 
24 
28 
24 
24 
18 
22 

Feet. 
5 
5 

CoIiimbuH  and  Apalacliijola 

do 

3,989 
6.745 

Willirtm  D.Ellis 

do 

l*act<»lii8 

149. 12 
173. 77 

150.  oa 

Ifaiad    

t' 

Coliiiiibus  and  A  jmlarhiooln 

Columbus,  Ajjala^thicbla,  and  inter- 
me<liate  landings. 

25 
99 

3,951 
8,119 

Queen  ('ity 

Freight  can'ied. 

Tons. 

Cotton  (18,725  bales) 4,5.^1 

Cottonseed  (11,231  sacks) :.  611 

FerfciUzers  (38,745  packs)  3,874 

Hides  and  skins  (167  packages) 16 

Livestock  (228  head) 84 

Luml3er  (160,558  feet) 357 

Staves  (54fi65  pieces). 108 

Provisions  (227,908  packages) 7, 276 

Grain  (20,422  sacks) 1,454 

Miscellaneous  freight  (230,527  packa;;r8) 9. 221 

Brick  (730,373) 1,644 

Shingles  (11,752,080) 2,180 

Total , 31,359 

Estimated  value  of  above  freight  in  round  numbers  $5,000,000. 
The  rafting  of  hewed  and  sawe<l  timber  and  logs  is  also  carried  on  extensively, 
but  no  available  records  of  the  business  are  kept. 


P5. 

IMPROVEMENT  OF  LA  GRANGE  BAYOU  AND  HOLMES  RIVER,  FLORIDA. 
PLAN  OF  IMPROVEMENT. 

An  examination  of  La  Grange  Bayou  was  ordered  by  act  of  March 
3, 1881.  The  report  of  the  examination,  by  Capt.  Damrell,  including 
an  estimate  for  deepening  the  channel  by  dredging,  to  admit  the  passage 
of  vessels  drawing  4^  feet  at  mean  low  water,  at  a  cost  of  ifl9,994.;50, 
was  printed  in  the  lieport  of  the  Chief  of  Engineers  for  1882,  page  1318. 

The  act  of  August  2, 1882,  provided  for  the  expenditure  on  La  Grange 
Bayou  of  $2,000  of  the  $20,000  appropriated  for  the  improvement  of 
the  Choctawhatehee  liiver. 

The  act  of  August  5, 1886,  appropriated  $2,000  for  the  improvement 
of  La  Grange  Bayou,  but  as  so  small  a  sum  could  not  be  profitably  ex- 
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pended,  it  was  decided  to  hold  it  until  a  farther  appropriation  was  made. 

The  act  of  Augnst  11, 1888,  appropriated  $3,000  to  complete  the  im- 
provement of  La  Grange  Bayou,  including  Holmes  River  as  far  as  the 
town  of  Vernon. 

In  February,  1889,  an  examination  of  both  La  Grange  Bayou  and 
Holmes  River  was  made.  This  examination  showed  that  the  improve- 
ment could  not  be  completed  with  the  amount  available,  and  the  Sec- 
retary of  War  therefore  directed  that  no  further  expenditure  should  be 
made  from  the  appropriations. 

There  is  a  balance  still  available  from  the  appropriations  of  August 
6,  1880,  and  August  11, 1888,  of  $4,839.20. 

The  act  of  September  19, 1890,  made  an  appropriation  for  "im])rov- 
ing  La  Grange  Bayou,  Florida,  continuing  improvement  of  Holmes 
River,  $3,000." 

Under  this  appropriation,  a  project  was  approved  for  improving 
Holmes  River  by  removing  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks,  between  the  mouth  and  the  town  of  Ver- 
non, Fla.,  an  estimated  distance  of  28  miles. 

APPROPBIATIONS. 

June  15, 1844,  for  Choctawhatchee  and  Holmes  rivers $10, 000 

Angast  2, 1882,  aUotted  from  appropriation  for  Choctawhatchee  River 2, 000 

August  5, 1886 2,000 

August  11, 1888,  to  complete  the  improvement  of  La  Grange  Bayou,  includ- 
ing Hounes  River  as  far  as  the  town  of  Vernon 3, 000 

September  19j  1890,  improving  La  Grange  Bayou,  Florida;  contii^uing  im- 
provement of  Holmes  River 3,000 

OPERATIONS  TO  JUNE  30,   1891.  ^ 

The  allotment  of  $2,000,  under  the  act  of  August  2,  1882,  was  ex- 
pended in  the  removal  of  snags  and  logs,  and  in  dredging  about  3,500 
cubic  yards  of  mud  from  the  channel  in  La  Grange  Bayou  j  since  then 
no  work  has  been  done  at  the  bayou. 

Under  the  act  of  September  19,  1890,  $3,000  was  expended  in  re- 
moving snags  and  logs  from  the  channel,  and  overhanging  trees  from 
the  banks  of  the  Holmes  Kiver,  between  its  mouth  and  Vernon, 
Fla.  For  this  purpose  the  snag  boat  belonging  to  the  Choctaw- 
hatchee Eiver  was  used.    The  work  was  completed  in  February,  1891* 

RECOMMENDATIONS  AND  ESTIMATES. 

There  are  no  bars  in  the  Holmes  River,  and  it  is  probable  that  its 
navigation  will  not  be  again  impeded  by  snags  and  overhanging  trees 
for  several  years.  There  is  but  little  commerce  on  it.  It  is  therefore 
recommended  that  no  farther  appropriations  be  made  for  its  improve- 
ment until  such  time  as  the  necessities  of  commerce  may  require  it. 

Money  statement 

Jnly  1, 1891,  balance  unexpended, $4, 839. 20 

Julyl,  1892,  balance  unexpended 4,839.20 
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P6. 

DJPKOVKMENTOFCIIOCTAWHATCIIEE  RIVER,  FLORIDA  AND  ALABAMA. 
PLAN   OF   IMPROVEMENT. 

The  present  plan  of  inipioveini'ut  was  adopted  in  accordance  with 
tlie  recommendations  contained  in  the  reports  of  examinations  and  sur- 
veys of  the  river,  printed  in  th<»  Annual  Keports  of  the  ('hief  of  Engi- 
neers for  1872,  jiage  r>88,  and  1889,  ])nge  1423. 

The  project  jjrovides  for  obtaining,  a  low  water  uavigable  channel 
from  the  niouOi  of  the  river  to  Newton,  Ala.,  an  estimated  distance  of 
1G2  miles,  by  the  removal  of  logs  ami  snags  from  the  chanuel  aiul  over- 
hanging trees  from  the  banks,  by  excavating  rock  shoals,  and  by  deep- 
ening sand  bars  by  works  of  contraction  and  shore  protection. 

At  (3aryville,  Fla.,  100  miles  above  its  mouth,  the  river  is  crossed  by 
the  Pensacola  and  Atlantic  Railroad. 

The  counties  ah)ng  the  river  below  Oaryville  are  sparsely  settled, 
an<l  their  business  consists  almost  exclusively  in  the  cutting  and  raft- 
ing of  lumber.  This  portion  of  the  river  is  so  little  used  for  commer- 
cial purposes  that  no  work  has  been  done  on  it  for  several  years  past. 
'  (leneva,  Ala.,  25  miles  above  ( -aryville,  is  a  thriving  town  and  is  the 
trading  and  shipping  point  for  a  rich  agricnltural  region  surrounding  it, 
whicli  is  rapidly  increasing  in  population.  Nearly  all  the  commerce  of 
the  river  is  carried  on  between  (ieneva  and  Gary vi lie,  the  nearest 
railroad  point.  During  recent  years  the  improvement  has  conse- 
quently been  confined  mainly  to  this  section  of  the  river.  The  channel 
has  now  been  pretty  well  cleared  of  the  accnnuilation  of  snags  and 
logs  which  formerly  obstructed  it,  but  low-water  navigation  is  still  im* 
peded  by  several  sand  bars.  Daring  the  coming  seas(m  it  is  proposed 
to  begin  the  deepening  of  th(\se  bars  by  works  of  contraction  and  shore 
protection,  and  to  curry  on  this  work  to  completion  as  funds  are  avail- 
able. 

.Between  (Jeneva  and  Mollis  Bridge,  .SO  miles  above,  the  river  is  ob- 
striuted  by  snags  and  sunken  logs,  and  occasioimlly  by  a  sand  bar. 

The  obstructions  have  from  time  to  time  been  partially  cleared  out 
between  Geneva  and  Pate  Landing,  25  miles  above,  and,  when  freight 
is  offered,  steand>oats  run  to  Pate  Landing  at  favorable  stages  of 
water. 

Between  llollis  Bridge  and  Newton,  7  miles  above,  low-wnter  navi- 
gation is  prevented  by  a  series  of  nine  shoals,  formed  by  strata  of  very 
compact  blue  clay.  Since  the  completion  of  the  Alabama  Midland 
Railroad,  frcmi  Montgomery,  Ala.,  to  Bainbridge,  Ga,,  which  passes 
through  !N^ewt<)n,  the  urgent  neccissity  for  the  improvement  of  this  por- 
tion of  the  river  no  longer  exists. '  It  is  doubtful  if  the  river  would 
now  be  much  used,  even  if  the  improvement  were  complete^l.  Unless 
otherwise  directed,  it  is,  therefore,  not  proposed  to  do  any  work  on  the 
river  above  Pate  Landing,  until  the  section  between  this  y)oint  and 
Garyville  has  been  put  in  good  navigable  condition  for  all  stages  of 
water. 

After  this  is  accomplished,  the  annual  cost  of  maintaining  a  snag- 
boat  for  the  removal  of  logs  and  snags  brought  in  by  the  winter  fresh- 
ets, and  for  keeping  the  contraction  and  shore  protection  works  in  re- 
pair, is  estinjated  at  $6,000. 
ENa  92 89 
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APPROPRIATIONS. 


March  3,  1833 $5,000 

June  15,  18U,  for  Cliortawliat- 

chee  and  Holmes  rivers 10, 000 

June23,  1874 5,000 

March  3,  1875 5,000 

August  4,  1876 5,000 

March  3,  1879 5,000 

Juno  14,  1880 7,000 


March  3,  1881 $10,000 

August  2,  1882 18,000 

July  5,  1884 15,000 

August  5,  1886 15,000 

August  11,  1888 10,000 

Septemher  19,  1890 12,500 

Total 107,500 


OPERATIONS  TO  JUNE  30,  1891. 

Operations  have,  been  confined  almost  exclusively  to  the  removal  of 
the  frreat  accumulation  of  logs  and  snags  from  the  channel,  and  over- 
hanging trees  from  the  banks,  and  to  providing  and  maintaining  the 
necessary  plant  for  this  work. 

The  section  of  the  river  between  its  mouth  and  Caryville  having  been 
suflBciently  improved  to  accommodate  the  small  commerce  thereon,  the 
work  during  recent  years  has  been  mainly  carried  on  between  Cary- 
ville and  Geneva,  but  some  work  has  also  been  done  between  Geneva 
and  Pate  Landing. 

The  imperfect  imi)rovement  accomplished  has  resulted  in  great  bene- 
fit to  navigation.  Steamboats  now  run  at  all  stages  of  water  between 
Geneva  and  Caryville,  but  at  low  water  full  loads  can  not  be  carried, 
and  they  are  much  delayed  by  sand  bars,  which  can  be  readily  deep- 
ened if  suiiiciently  large  appropriations  are  made  therefor. 

WORK  DONE  DUBINO  PAST  FISOALr  TEAR. 

^Assistant  Engineer  J.  E.  Turtle,  in  local  charge  of  the  improvement, 
reports: 

At  the  beginning  of  the  fiscal  year  a  party  was  at  work  removing  obstr actions  to 
navi>:ation  under  the  approved  project.  This  work  was  continued  until  December 
10,  1891,  when,  owing  to  high  water,  work  was  suspended  and  the  property  stored. 

During  the  high-wat«r  months  a  stern  wheel  and  machinery  were  put  on  the 
snag  boat. 

On  May  24,  1892,  work  of  removing  obstructions  was  resumed. 

Work  performed  was  as  follows : 

Snags  removed  from  channel 2, 142 

Overhanging  trees  removed  Jj'oni  banks 386 

JjOgs  on  bunk  cut  up 456 

Stumps  removed  level 4 

The  alteration^  made  to  the  snag  boat,  including  machinery  and  stern  "^heel,  an- 
swer the  purpose  for  which  they  were  intended,  and  will  do  much  to  hasten  the 
work. 

Many  of  the  snags  removed  were  very  large,  and  had  to  be  broken  up  with  dyna- 
mite before  they  could  be  handled. 

Resulh. — The  work  accomplished  during  the  fiscal  year  ending  June  30,  1892,  has 
mnde  possible  the  passage  of  boats  between  Geneva  and  Caryville  during  low  water 
without  danger,  and  the  passage  of  rafts  on  stages  6  inches  above  low  water.  During 
Kovember  ol  1891  the  boat*  ran  at  night  on  a  stage  15  inches  above  low  water.  Thin 
was  not  due  to  an  increase  of  depth,  but  to  the  removal  of  very  bad  obBtnictions 
from  the  channel,  making  it  possible  for  boats  to  follow  the  deep  wat/cr.  No  works 
of  contraction  have  yet  been  undertaken,  and  the  depths  on  the  various  shoal  bars 
is  the  same,  or  about  22  inches  at  very  low  water. 

BECOMMENDATIONS  AND  ESTIMATES. 

I  concur  in  the  following  recommendations  and  estimates  by  Assist- 
ant Engineer  J.  E.  Turtle: 

The  adopted  plan  calls  for  the  removal  of  obstructions  and  for  deepening  sand  bars 
by  works  of  contraction  and  shore  protection.    Up  to  date  work  has  been  confined 
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to  the  first  Tequirement  of  this  project,  bat  this  is  now  so  fax  advanoed  that  the 
deepening  of  the  sand  bars  can  be  nnderfcaken. 

Tne  plan  of  improvement,  therefore,  for  the  fiscal  years  ending  June  30;  1893,  and 
1894,  will  consist,  dnring  the  first  stages  of  low  water,  in  removing  any  new  obstruc- 
tions that  may  have  been  brought  into  the  channel  by  i^eshets,  and  then  in  con- 
tinuing work  upon  the  shoal  bars.  There  will  be  required  «ach  year  a  certain 
amount  of  maintenance  work.  This  will  delay  the  contraction  works,  with  the 
plant  now  on  hand,  and  as  there  are  several  bars,  all  requiring  improvement,  it 
would  be  well  to  increase  the  plant  by  building  a  pile-driver,  placing  upon  this  tbe 
hoisting  engine  now  at  Fort  McRee.  and  the  boiler  taken  from  the  snag  boat.  With 
this  plant  both  classes  of  work  could  continue  at  all  times  during  suitable  stages  of 
water,  and  after  the  two  seasons  the  work  would  be  so  far  advanced  that  the  snag 
boat,  with  its  pile-driver,  could  keep  up  with  it.  With  such  a  plant  $30,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  1894. 

Money  statement 

Julyl.  1891,  balance  unexpended $12,070.40 

June  30, 1892,  amount  expended  during  fiscal  year 6, 748. 68 

Julyl,  1892,  balance  unexpended 5,321.72 

Julyl,  1892,  outstanding  liabilities 829.99 

Julyl,  1892,  balance  available 4,491.73 

Amount  appropriated  by  act  approved  July  13, 1892 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 16, 991. 73 

i  Amountthatcan  be  profitably  expendedinfiscal  year  endijigJuneSO,  1804    30, 000. 00 
<  Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Capts.  J.  D.  Jenkins  and  A.  P.  Tatom,  of  Geneva,  Ala.,  report  the  following  com- 
mercial statistics  for  the  year  ending  June  30,  1892 : 


3teni-wheel  steam- 

Rerie- 
teren  ton- 
nage. 

Draft  of  water. 

Passen- 
Rera. 

Round 
trips. 

Between— 

boata. 

Light. 

Loaded. 

Dexter 

122.24 
34.00 
39.37 

Inches. 
24 
20 
16 

Inehet. 
48 
40 
82 

40 

100 
30 

70     Geneva  and  Caryvillo. 
!.'>«              Do. 

LenaC 

Mary  Alice 

67              Do. 

3 

Geneva  to  Pato  Landine;. 

Freight  carried. 

Tons. 

Cotton,  9,555  hales , 2,360 

Fertilizers,  31,545  sacks 3,030 

Hides,  10  packages 2^ 

Live  stock,  174  head 65^ 

Lumher,  3,500  feet  B.  M 8 

Provisions 2,207 

Grain,  16,800  sacks 7,955 

Miscellaneous  fireight 300 

Turpentine  and  rosin,  773  barrels 173 

Wool,  98  hales ^ 

Salt,  1,195  sacks 111^ 

Total 16,216t 

Estimated  value,  in  round  numbers,  $1,188,665. 

In  addition  to  the  steamboat  business  reported  above,  a  large  quantity  of  logs  and 
sawn  and  hewn  timber  is  transported  to  mills  on  the  river,  and  to  the  Pensacola 
market. 

It  is  impracticable  to  obtain  accurate  statistics  of  the  lumber  business,  ^^ftf.^ 
value  of  the  lumber  transported  by  river  is  estimated  at  not  less  than  $1,100,10€(^  '^^ 
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IMPROVEMENT  OF  HARBOR  AT  PENSACOLA,  FLORIDA. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  reeommendatious  contained  in  the  report  of  the  Board  of  Engineers 
for  fortifications  and  for  river  and  harbor  improvements,  dated  Feb- 
ruary 12,  1881,  and  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1881,  page  1177. 

The  i)roject  provided  for  dredging  a  channel  300  feet  wide  and  24 
feet  deep,  at  mean  low  water,  across  the  inner  bar,  for  the  temporary 
relief  of  navigation,  and  for  protecting  the  shore  line  near  Port  McRee 
ftom  further  abrasion  by  the  constrnction  of  jetties  and  works  of  shore 
protection,  with  the  view  of  preventing  further  injurious  changes  in  the 
tidal  currents,  and  also  of  retaining  the  position  for  defensive  purposes. 

At  that  time  the  mean  low- water  depth  on  the  inner  bar  was  19J 
feet.  Between  1881  and  1886  the  inner-bar  channel  was  dredged  at 
various  times',  and  in  the  latter  year  it  was  reported  that  a  channel  120 
feet  wide  and  24  feet  deep  had  been  obtained. 

The  further  injurious  abrasion  of  the  shore  line  near  Fort  McEee  was 
stopped  by  the  construction  of  two  groins  of  stone  and  concrete,  nearly 
at  right  angles  to  the  shore  line.  The  gioins  were  completed  in  April, 
1890. 

In  the  spring  of  1890  another  survey  of  the  entrance  to  the  harbor 
was  made,  which  showed  that  the  channel  across  the  inner  bar  had 
shoaled  since  1S8C  from  the  reported  depth  of  24  feet  to  a  depth  of  19.(i 
feet.  On  January  17,  1891,  the  report  of  this  survey  was  referred  to  a 
Board  of  Engineers  appointed  to  assemble  at  Pensacola,  Fla.,  to  consider 
and  rei)ort  ui>on  the  improvement  of  the  harbor.  The  report  of  this 
Board  is  dated  July  16,  1891,  and  is  printed  in  the  Annual  Report  ot 
the  Chief  of  Engineers  for  1891,  page  1723. 

The  plan  of  improvement  recommended  by  the  Board,  with  the 
reasons  therefor,  is  sufficiently  indicated  by  the  following  extracts  from 
their  report: 

6.  CHARACTER  OF  BAR  AND  CHANGES. 


The  depth  of  water  on  the  outer  bar  since  the  time  of  authentic  surveys  has  re- 
mained constant  at  about  22  feet.  Previous  to  the  dred<jing  done  in  accordance  with 
the  project  of  1881  there  was  a  depth  of  19.5  feet  across  the  inner  bar.  This  was  in- 
creased in  1886  to  24  feet,  with  a  width  of  120  feet.  The  growth  of  the  Middle 
Ground  has  caused  shoaling  to  take  place  in  that  channel,  until  there  remains  at 
present  a  low- water  depth  of  19.6  feet,  which  is  practically  that  which  exist<)d  prior 
to  improvement.    The  depth  of  water  on  the  three  principal  shoals  has  not  changed. 

7.    COMMERCE. 

The  commerce  of  Pensacola  for  the  calendar  year  1890  amounted  to  about  $5,000,000, 
the  principal  exports  consisting  of  cotton,  naval  stores,  timber,  and  lumber,  and  the 
imports  of  fruit  and  fertilizers. 

Over  300,00t),000  feet  of  timber  and  lumber  were  shipped  during  the  year^ 

Pcusaeola's  fori'ign  sailing  tonnage  exceeds  that  of  all  the*  other  Gulf  ports  com- 
bined, including  New  Orleans. 

Col.  W.  D.  Chipley,  vice-x) resident  of  the  Pensacola  and  Atlantic  Railway  Com- 
pany, in  reports  appended  hereto,  states  that  a  movement  is  now  fairly  starte<l 
through  which  Pensacola  will  export,  in  addition  t^o  the  cotton,  naval  stores,  an<l 
timber  mentioueil,  coal  and  iron  from  the  mines  of  Alabama,  railroad,  bridge^  car, 
house,  and  shipbuilding  material,  etc.  He  further  states  that  Pensacola  is  begin- 
ning to  send  cotton  goods,  machinery,  antl  western  produce  of  every  kind  to  the 
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Americaa  south  (xf  us,  wUicli  shipments,  he  adds,  will  he  largely  increased  under  the 
policy  of  reciprocity. 

After  the  deepening  of  the  inner  bar  in  1881-86  the  commence  of  the  port  was 
largely  augmented,  and  the  class  of  vessels  entering  the  harbor  much  improved. 
Shoaling  has  since  taken  place,  and  during  the  past  year  vessels  have  been  detained^ 
niter  loading,  from  one  to  five  weeks  before  being  able  to  go  to  sea.  A  number  of 
VBBselB  went  aground  on  the  inner  bar,  while  a  large  number  were  obliged  to  put  to 
sea  with  incom})lete  cargoes.  Owing  to  the  increased  commerce  of  the  port  the  noces- 
sity  for  deep  water  is  greater  than  before  the  first  improvement  was  made.  It  is 
estimated  that  a  reduction  of  from  8  to  20  per  cent  in  freight  rates  wouhl  follow  an 
increase  of  the  navigable  depth  to  26  feet. 

It  will  be  seen  that  Peusacola  has  better  natural  conditions  for  deep  water  than 
any  other  Gulf  port.  Existing  railroads  are  extending  their  lines,  and  new  roads, 
projected  or  in  process  of  construction,  will  afford  ample  facilities  for  commnniea- 
tion  with  the  interior.  The  importance  of  Pensacola,  from  a  military  and  naval 
standpoint,  has  long  been  recognized,  and  considerations  of  defense,  as  well  as  those 
governed  by  eommercial  necessities,  demand  the  improvement  of  the  entrance  to  i  ts 
harbor. 

8.   PLAN  OF  IMPROVEMENT. 

The  metbod  of  obtaining  deep  water  across  the  bar  at  the  entrance  to  Pensacola 
Harbor  by  dredging  was  tried  between  1881  and  1886,  there  having  been  obtained  in 
the  latter  year  a  channel  120  feet  in  width  and  24  feet  in  depth. 

Although  only  five  years  have  elapsed  since  then,  the  growth  of  the  Middle  Ground 
and  Caucus  fehoals  has  been  so  rapid  that  the  depth  of  water  in  the  bar  channel  has 
already  iyeen  reduced  to  that  prevailing  prior  to  the  original  improvement. 

To  obtain  over  the  inner  and  outer  bars  by  dredging  a  channel  24  feet  deep  and 
300  feet  wide  will  cost,  in  round  numbers,  $190,000,  and  will  require  an  annual  ex- 
penditure of  $30,000  thereafter  for  its  maintenance. 

A  more  permanent  channel  would  donbtlcss  be  one  in  the  direction  of  the  ebb  flow 
across  the  outer  end  of  Caucus  Shoal,  but  to  obtain  this  by  dredging  would  cost,  in 
roundnnmbers,  $357,000,  and  its  self-maintenance  withont  jetties  to  insure  tidal  scour 
and  to  protect  the  channel  from  the  inflow  of  sand  is  doubtful. 

There  remains,  then,  the  n^ethod  of  improvement  by  jetties,  aided,  if  necessary, 
by  dredging. 

The  further  eastward  advance  of  Caucus  Shoal  and  southward  advance  of  the  Mid- 
dle Ground  Shoal  should  be  arrested,  and  the  ebb  and  flood  flow  should  be  united 
and  trained  across  the  bar  in  a  favorable  direction. 

^  The  location  of  the  western  jetty  is  fixed  by  the  shore  line,  the  present  channel, 
and  the  direction  of  tidal  flow  across  the  bar.  It  now  becomes  necessary  to  so  locate 
the  eastern  jetty  as  not  only  to  arrest  the  westward  travel  of  sand  along  the  beach 
of  Santa  Rosa  Island,  but  to  obtain  in  the  jetty  channel  the  greatest  tidal  scour  prac- 
ticable without  injury  to  the  jetties  themselves  or  to  the  present  favorable  tidal 
fitatus  of  the  bay. 

•  »  •  •  •  #  # 

9.  DESCKIPTION  OF  JKTriBS  AND   ORDER  OF  CONSTRUCTION. 

It  is  proposed  to  build  tl^e  shore  arm  of  the  western  jetty  up  to  high  water;  from 
the  shoulder  to  a  point  5,000  feet  from  the  shore  end  of  the  jetty  the  creat  should  be 
brought  up  to  the  mean  height  of  the  beginning  of  ebb  outflow;  for  tlio  next  4,300 
feet  the  creat  should  be  brought  up  to  mean  low  water,  from  which  point  it  will  sink 
to  the  foundation  course. 

The  shore  arm  of  the  eastern  jetty  should  be  built  up  to  high  water;  the  crest  of 
the  jetty  will  then  sink  within  a  distance  of  1,200  feet  to  the  level  of  the  foundation 
course. 

It  is  proposed  to  construct  the  jetties  with  a  foundation  course  of  brush  mattresses 
100  feet  in  width,  and  a  superstructure  of  rubblestone  capped  with  concrete. 

The  estimated  cost  of  the  improvement,  which,  in  round  numbers,  is  $1,830,000, 
snpposes  that  money  is  regularly  and  adequately  supplied.  Without  this  the  cost 
of  the  work  will  be  largely  increased  and  its  success  rendered  doubtful.     •     *     * 

Under  date  of  Auji^iist  3,  1891,  the  r^ort  of  the  Board  was  referred 
to  the  Division  Engineer,  Southwest  Division,  for  remark.  Ilisindorse- 
ment  was  as  follows : 

RespectfuHy  returned  to  the  Chi«^f  of  Engineers. 

The  estimated  cost  of  obt  lining  21-  te-^t  of  water  by  dredging  is  $190,000,  and  ite 
annual  maintenance  is  estimated  at  $30,000. 
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The  estimated  cost  of  the  proposed  low  jetties  is  $1,800,000,  while  the  final  cost 
will  probably  be  considerably  greater.  At  3  per  cent  the  annual  interest  on 
$1,800,000  would  be  $54,900,  much  exceeding  the  ^timated  cost  of  maintenance  of  a 
dredged  channel. 

In  view  of  these  figures,  and  of  the  success  thus  far  obtained  in  the  maintenance 
of  the  Sandy  Hook  Channel,  I  think  that  the  improvement  shonid  be  continued  by 
dredging,  until  it  is  found  that  $50,000  a  year  will  not  maintain  a  channel  after  it  is 
once  completed. 

Oil  November  12, 1891,  the  Board  sabmitted  a  supplementary  report, 
in  which  it  is  stated : 

In<i8much  as  the  plan  of  improvement  recommended  by  the  Board  contemplates  an 
expenditure  of  $1,830,000,  the  annual  interest  on  which  at  3  per  cent  ($54,900),  ex- 
ceeds the  estimated  annual  cost  of  maintenance  of  the  dredtred  channel,  the  Board 
desires  to  set  forth  more  fully  the  reasons  which  compelled  the  rejection  of  the  plan 
of  improvement  by  dredging  alone,  and  the  substitution  of  the  plan  of  improvement 
by  jetties. 

That  a  dredged  channel  across  the  inner  and  outer  bars  at  Pensacola  will  not  be 
self-maintaining  has  been  demonstrated  by  experience.  So  few  surveys  of  the  bar 
have,  however,  been  made  that  it  is  not  possible  to  determine  the  rate  at  which  the 
shoaling  has  taken  place,  and  therefore  for  the  purposes  of  estimating  the  cost  of 
maintaining  a  dredged  channel  the  rate  of  shoaling  as  shown  by  a  comparison  of  the 
surveys  of  1886  and  1890  was  assumed.  It  is  probable,  however,  that  the  volume  of 
sand  moved  in  the  ship  channel  during  that  period  was  many  times  that  determined 
by  the  method  outlined.  On  the  South  Atlantic  coast,  at  Cumberland  Sound,  where 
the  bar  is  composed  of  material  somewhat  similar  to  that  at  Pensacola,  storms  of  a 
few  days'  duration  have  caused  a  shoaling  of  3  feet  and  more  in  the  ship  channel, 
while  at  other  times  storms  of  equally  short  duration  have  produced  as  great  a  scour. 
It  is  possible  that  as  great  and  sudden  changes  have  taken  place  at  Pensacola. 

On  ocean  bars  composed  of  coarse  sand  or  gravel  dredging  alone  has  in  some  in- 
stances proved  successful,  but  on  the  bar  at  Pensacola,  composed  of  very  tine  sand, 
easily  placed  and  held  in  suspension,  no  such  satisfactory  results  can  be  expected. 
An  unjettied  channel  is  moreover  liable  to  be  blockaded  in  a  few  days  or  pexiinps  iu 
a  few  hours  by  a  heavy  storm,  while  rou^h  weather  might  prevent  dredges  from 
affording  relief.  If  the  port  of  Pensacola  is  to  offer  adequate  facilities  to  its  ship- 
ping, it  is  imperative  that  the  depth  of  water'on  the  bar  shall  not  be  liable  to  sudden 
tiuctuations,  and  the  great  advantages  which  would  accrue  to  the  shipping  by  hav- 
ing a  permanent  and  straight  channel  of  probably  a  greater  depth  than  24  feet,  in- 
stead of  the  present  crooked  channel  with  a  probable  depth  during  a  considerable 
part  of  the  year  of  much  less  than  24  feet,  make  it  necessary  that  the  plan  of  im- 
provement by  jetties  should  be  adopted,  and  the  Board  can  not  therefore  recommend 
a  plan  of  improvement  which  has  already  proved  a  fiiilure,  which  can  at  best  give 
only  temporary  relief,  and  which  may  permit  the  blockade  of  the  harbor  during  the 
busiest  season  of  the  year,  and  thus  greatly  and  unnecessarily  retard  the  develop- 
ment of  the  port  and  seriously  injure  its  commerce. 

APPROPRIATIONS. 


June  18, 1878 $20,000 

March  3, 1879 10,  000 

June  14, 1880 40,000 

March  3, 1881 20,000 

August  2, 1882 50,000 

July  5, 1884 55,000 


August  5, 1886 20,000 

August  11, 1888 35,000 

September  19, 1890 25,000 

Total '  275,000 


OPERATIONS  TO  JUNE  30,  1891. 

Work  has  been  carried  on  at  intervals  since  1879,  but  at  no  time  has 
the  money  available  been  sufficient  to  complete  the  work  contemplated 
by  the  project.  In  1879-'80  the  wrecks  obstructing  the  channel  were 
removed.  In  April,  1890,  two  stone  and  concrete  groins,  for  preventing 
the  further  abrasion  of  the  shore  line  at  Fort  McRee,  were  completed, 
and  have  so  far  accomplished  the  purpose  for  which  they  were  built. 
Dredging  was  done  at  various  times  l)etween  1881  and  1886,  at  which 
time  a  channel  120  feet  wide  and  24  feet  deep  across  the  inner  bar  was 
reported. 
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WORK  DONE  DURING  PAST  FISOAL'YEAR. 

Assistant  Engineer  J.  E.  Turtle,  in  local  charge  of  the  work,  reports 
as  follows : 

At  the  beginning  of  the  fiscal  year  dredgiug,  under  the  agreement  with  the  suc- 
tion dredge  Bayley  in  June,  1891,  had  just  started.  The  Government  agreed  to 
emj^loy  the  dredge  not  lees  than  forty- five  days.  After  being  employed  fVom  June 
28  to  July  16,  1891,  much  of  which  time  was  lost,  owing  to  bad  weather,  she  broko 
her  main  pump  shaft,  was  recalled  to  Port  Eads,  and  dredging  under  this  agreement 
was  suspended.  Work  done  by  the  Bayley  was  confined  to  the  inner  bar  chan- 
nel and  between  the  21-foot  curves.  The  depth  over  the  shoalest  portion  of  this 
channel  area  was  increased  about  1.5  feet,  which  has  since  shoaled  at  least  half  of 
this  increase. 

The  total  work  done  by  the  Bayley  was  as  follows : 

Cubic  yards  dredged  from  inner  bar 14, 151 

Total  cost  of  dredging $7, 839. 23 

Cost  per  eubio  yard 0. 554 

Considerable  work  has  been  done  on  the  cement  tests.  Samples  have  been  broken, 
which  now  complete  the  tests  of  briquettes  from  one  week  to  over  two  years  old. 

RECOMMENDATIONS  AND  ESTIMATES. 

For  the  reasons  given  in  the  foregoing  quotations  from  the  reports  of 
the  special  Board  of  P^iigineers,  the  estimate  of  $500,000  for  beginning 
the  permanent  improvement  of  the  harbor  by  dredging  a  straight  chan- 
nel across  Caucus  Shoal  and  preserving  the  same  by  jetties,  which  Was 
submitted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  is 
renewed. 

Money  statement. 

July  1,1891,  balance  unexpended .$25,569.96 

June  30, 1892,  amount  expended  during  fiscal  year 11, 380. 52 

July  1,1892,  balance  unexpended 14,189.44 

July  1, 1892,  outstanding  liabilities 325. 50 

July  1, 1892,  balance  available 13,863.94 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 88, 863. 94 

(  Amount  thatcanbeprofitably  expended  in  fiscal  yearendingJune30,1894  500, 000. 00 
<  Submitted  in  compliance  wftli  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAT.  STATISTICS. 

The  following  atatement  of  the  business  of  the  port  of  Pensacola  for  the  fiscal 
year  ending  June  30,  1892,  is  furnished  by  the  collector  of  customs : 
Exports  to- 
Foreign  ports $2,982,246.00 

Coastwise  ports 976,637.00 

Total..... 3,958,883.00 

Imports  from — 

Foreign  ports 6-1, 171 .  00 

Coastwise  ports 36,921.00 

Total 101,092.00 

Duties  on  imports  and  miscellaneous  collections 27, 353. 92 
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VcsBels  outorcd  from —  • 

Foreign  porta 437 

Coantwise  portt* 13» 


Total 570 


Vessels  cliiannl  for — 

Foreign  ports 4sii> 

Coastwise  ports 122 


Total 581 


Number  of  vessels  e:ri;»!oy(Ml  in  tr.iliic  ofixirt: 

Steam ' 26 

Sail 128 


Total 150 


P8. 

IMPROVEMENT   OF   ESCAMBIA   AND    CONECUH   RIVERS,   FLORIDA   AND 

ALABAMA. 

PLAN  OF  IMPROVEMENT. 

The  Escambia  and  Conecnh  rivers  ai*e  actually  one  river,  tliat  por- 
tion of  the  river  from  its  headwaters  Ju  southea^stern  Alabsuna  to  the 
Florida  and  Alabama  State  line  being  called  the  Conecuh  Kiver,  and 
the  i)ortiou  in  Florida,  61  miles  long,  being  called  the  Escambia  River. 
It  empties  into  Escambia  Bay,  which  is  itself  an  indentation  from  Pensa- 
cola  Bay.  Fully  50  x)er  cent  of  the  immense  quantity  of  timber  ship])ed 
from  Pensacola  Harbor  is  cut  on  lands  tributary  to  the  river  and  is 
floated  down  in  rafts  to  Pensacola  Harbor. 

The  i>resent  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  the  examinations  and 
surveys  of  the  rivers,  printed  in  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1879,  pages  843  and  852. 

The  project  provides  for  the  improvement  of  the  river  from  its  mouth 
to  Indian  Creek,  in  Alabama,  an  estimated  distance  of  29.*^  miles,  by 
the  removal  of  logs  and  snags  from  the  channel  and  overhanging  tree's 
from  the  banks,  by  excavating  rock  shoals,  by  deepening  sand  bars, 
by  works  of  contraction  and  shore  protection,  and  by  dredging  a  chan- 
nel through  the  bar  at  the  mouth  of  the  river. 

The  object  of  the  improvement  is  to  facilitate?  the  movement  of  saw- 
logs  and  timber  rafts  down  the  river,  and  to  allord  at  the  same  time  a 
suitable  channel  for  steamboat  navigation.  The  value  of  the  lumber 
annually  transported  on  the  river  is  estimat<nl  at  over  §1,5(M),000. 

In  order  thai  the  rafting  business  may  be  carried  on  safely  and 
profitably,  it  is  necessary  that  the  river  should  be  kept  fairly  free  from 
logs  and  snags.  This  requires  the  maintenance  of  an  efficient  snag- 
boat. 

In  the  fall  of  1889  a  channel  60  feet  wide  and  Ofeet  deep  was  dredged 
through  the  bar  at  the  mouth  of  the  river  by  means  of  the  centrifugal 
sand-pump  behmging  to  the  snag  boat.  This  channel  has  since  shoaled, 
and  it  is  very  desirable  that  a  sufficient  amount  should  be  appropriated 
to  enable  a  cut  75  feet  wi<le  and  S^  feet  deep  to  be  made. 

The  harbor  tugs  can  not  now  cross  tlie  bar  and  enter  the  river  to 
reach  the  rafts  and  tow  them  to  Pensacola.    The  rafts  are  floated 
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down  over  the  bar  and  fastened  to  timber  stands  in  the  bay,  wliero 
they  are  exposed  to  sadden  storms.  A  considerable  annual  loss  of 
lumber  and  money  is  thus  occasion<jd. 

APPROPniATIONS. 


For  Escambia  River: 

March  2,  1833 $5,000 

July  2,  1836 5,500 

Jimel4,  1880 8,000 

March3,  1881 5,000 

July  5,  1884 3,000 

August2,  1882 12,000 


For  Escanibitt  and  Conecuh  rivers : 

July  5,  1884 $12,000 

August  5, 1886 12,000 

August  11, 1888 10,000 

September  19,  1890 7, 500 


Total 80,000 

OPERATIONS  TO  JUNE  30,  1891. 

The  above  appropriations  have  been  expended  in  providing,  main- 
taining, and  renewing  the  necessary  working  plant  and  in  removing, 
to  a  large  extent,  the  accumulated  logs  and  snags  from  the  channel 
and  overhanging  trees  from  the  banks,  from  the  mouth  of  the  river 
to  Thompson  Cut-oflP,  a  distance  of  133  miles;  in  keeping  the  channel 
fairly  free  from  logs  and  snags  brought  in  by  the  winter  freshets,  and 
in  twice  dredging  a  channel  through  the  bar  at  the  mouth  of  the  river 
to  permit  the  passage  of  towboats  drawing  not  over  5  feet  of  water. 

WORK  DONE  DUBINa  PAST  FISCAL  YEAB. 

Assistant  Engineer  J.  E.  Turtle,  in  local  chjirge  of  the  improvement, 
reiiorts: 

At  the  beginning  of  the  fiscal  year  a  party  was  at  work  removing  obstructions  from 
the  channel  as  per  approved  project.  Work  during  the  vear  was  confined  to  that 
portion  of  the  river  lying  between  Molino,  Fla.,  and  Harold  Mill,  Ala.,  a  distance  of 
68  miles.  Active  operations  continued  until  December  16, 1891,  when,  owing  to  high 
water,  they  were  suspended,  and  the  property  and  plant  placed  in  charge  of  a  watch- 
man.    Work  was  again  resumed  on  May  20,  1892. 

Work  performed  during  the  year  was  as  follows: 


_  I  removed  from  channel 3, 523 

Overhanging  trees  from  banks • 56 

Stiunps  removed^  level 144 

Logs  on  banks  cut  up 1, 015 

Gravel  removed  from  channel cubic  yards. .        19 

Besulls. — The  work  accomplished  during  the  fiscal  year  ending  June  30,  18.02,  has 
•resulted  in  removing  all  the  bad  snags  from  the  channel  between  Molino  and  Harold 
Mill,  a  distance  of  about  60  miles,  and  makiug  the  passage  of  rafts  on  stages  2  foet 
abovcTlow  water  practicable  and  safe  over  this  portion,  which  was  considered  to  be 
the  worst  on  the  river. 

RECOMMENDATIONS  AND  ESTIMATES. 

1  concur  in  the  following  recommendations  apd  estimates  of  Assistant 
Engineer  J.  E.  Turtle: 

For  some  time  to  come  the  commerce  on  this  river  will  be  restricted,  in  my  opin- 
ion, almost  entirely  to  the  transportation  of  lumber.  Therefore  that  part  of  the 
project  calling  for  the  improvement  of  the  shoals  and  bars  need  not  be  now  at- 
tempted, and  the  removal  of  obstructions  should  bo  directed  mainly  to  providing  a 
safe  passage  to  rafts.  The  opening  of  a  channel  through  the  bar  at  the  mouth  is  an 
important  feature  of  the  iiiipi*ovcHicnt. 

It  is  expected  that  the  alterations  to  the  snag  boat  will  be  made  during  the.  present 
senFon. 

It  is  recommended  that  a  sufficiently  large  appropriation  may  bo  made  for  the  fis- 
cal year  ending  June  30,  1894,  to  enable  an  8*-tbot  channel  to  be  dredged  through 
the  bar  at  the  mouth  of  the  river  at  an  estimated  cost  of  $12,000,  as  well  as  to  con- 
tinue snagging  operations,  at  an  annual  cost  of  $6,000,  or  of  $12,000  for  two  yeai's. 
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Money  statement. 

July  1,  1891,  balance  unexpended $7, 052. 55 

Amount  received  from  settlement  by  Third  Auditor  of  error  in  arcouiic 

(R.  L.  Hoxie,  captain  of  engineers,  U.  S.  Army.) 22. 41 

7,074.96 

June  30,  1892,  amount  expended  during  fiscal  year 4, 403. 8S 

July  1,  1892,  balance  unexpended 2, 671. 08 

July  1,  1892,  outstanding  liabilities 521  08 

July  1, 1892,  balance  available 2,150.00 

Amount  appropriated  by  act  approved  July  13.  1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 150. 00 

L  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  u  ue  30, 1894  24, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Capt.  J.  S.  Stanton  reports  as  follows : 


stern-wheel  ntearoboat. 

terert  ion 
nage. 

Draft  of  water 

fionnd  trips  from^ 

Li^rht. 

I^oaded. 

ElisA Ann 

12.54 

Inche9. 
10 

Inches. 
24 

Harold    Mill  to  Stokes 

Landine,   4;  PentacoU  to 
Andiausia,!. 

Freight  carried. 

Fertilizers tons..        100 

Provisions packages..        100 

Grain sacks..     1,000 

MiHoellaneous  freight packages..        500 

Kstimated  weight tons..        142 

Estimated  value , • $5, 000 

While  the  steamboat  conmicrec  of  this  river  is  inBiguificaut,  the  timber  business  is 
very  large,  amounting  in  the  past  year  to  more  than  50  per  cent  of  the  entire  lumber 
shipment  from  Pensacola,  or  to  about  151,000,000  feet,  B.  M.  (252, 774  tons),  valued 
in  round  numbers  at  $1,510,000. 

The  maintenance  of  the  river  in  good  rafting  condition  and  the  opening  of  a  good 
channel  for  tugs  through  the  bar  at  its  mouth  are  therefore  of  great  value  to  the 
commerce  of  the  country. 


Pg. 

IMPROVEMENT  OF  ALABAMA  RIVER.  ALABAMA. 
PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  wa«  adopted  in  accordance  with 
the  recommendations  contained  in  the  report  of  an  examination  and 
partial  survey  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1870,  page  498. 

The  project  provides  for  obtaining  a  channel  200  feet  wide  and  4  feet 
deep  at  low  water  trom  Wetumpka,  Ala.,  to  its  junction  with  the  Tom- 
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bigbee  Eirer,  44  miles  above  Mobile,  Ala.,  an  estimated  distance  of  323 
miles,  by  the  removal  of  snags,  logs,  etc.,  from  the  chauiiel  and  over- 
hanging trees  from  the  banks;  removing  rock  reefs  and  gi^avel  bars  by 
blasting  and  dredging,  and  sand  bars  by  works  of  conti*action  and  shore 
protection. 

The  normal  width  of  the  upper  portion  of  the  river  is  from  500  to  000 
feet  and  of  the  lower  portion  from  700  to  800  feet.  Whei^e  the  river 
has  the  normal  width  the  low-water  depths  in  the  channel  vary  from 
8  to  15  feet,  but  where  these  w  idths  have  been  increased  by  the  erosion 
of  the  banks,  shoals,  bars,  or  reefs  are  found.  The  average  slope  of 
the  low- water  surface  is  about  4  inches  per  mile.  The  maintenance  of 
an  efficient  stern-wheel  snag  boat  is  required  to  remove  the  logs  and 
snags  brought  in  by  the  winter  fresl^t«  eaeh  year. 

Between  1878  and  1883  the  average  annual  appropriations  were 
$24,000,  and  with  this  amount  considerable  snagging  work  was  done 
and  dikes  or  jetties  built  of  brush  and  stone,  rock,  or  pile  work  and 
stone,  were  constructed  at  eight  of  the  most  troublesome  bars,  viz, 
The  Cut-Off',  Haines  Island,  Hobbs  Island,  Yellow  Jacket,  Gardner 
Island,  Hadnot,  Cox,  and  Three  Chutes.  Since  1883  the  appropria- 
tions have  only  sufficed  for  the  maintenance  of  a  snag  boat  and  for  an- 
nual snagging  operations.  A  great  deal  of  useful  work  has,  however, 
been  accomplished  by  the  removal  of  logs  and  snags  from  the  channel 
and  by  cutting  the  overhanging  trees.  Many  of  the  shoal  places  in  the 
river  are  caused  by  the  accumulation  of  sand  and  gravel  about  sunken 
logs  and  snags,  and  a  number  of  the  troublesome  bars  have  bee^i  per- 
manently improved  simply  by  the  removal  of  these  obstructions,  with- 
out resorting  to  jetties  or  dikes. 

APPKOPKIATIONS. 


June  18,  1878 $25,000 

March  3, 1879 30,000 

June  14,1880 25,000 

March  3,  1881 20.000 

August  2, 1882 20,000 

July5,  1884 10,000 


Augusts,  1886 $15,000 

August  11,  1888 20,000 

September  19,  1890 20,000 

Total 185,000 


OPERATIONS  TO  JUNE  30,  1891. 

An  efficient  stern-wheel  snag  boat  had  been  maintained,  and  the 
channel  had  been  kept  reasonably  free  from  logs  and  snags.  Previous 
to  1883  eight  of  the  most  troublesome  bars  were  improved  by  ex)ntrac- 
tion  wprks.  Since  that  date,  however,  the  appropriations'^  have  not 
suificed  for  keeping  these  works  in  proper  repair,  and  most  of  them 
now  need  renewal. 


WORK  DONE  DURING  PAST  FISCAL   YEAR. 

Assistant  Engineer  0.  B.  Percy,  in  local  charge  of  the  improvement, 
rei)orts  as  follows: 

At  the  opeuiug  of  the  fiscal  year  of  1891-^92,  the  crew  of  the  snag  hoat  Ticining 
"was  engaged,  in  cleaning  the  river  above  Montgomery  to  the  junction  of  the  C-oosa 
and  Tallapoosa  rivers.  This  work  was  completed  in  July,  when  tlie  party  was 
ordered  to  work  over  the  river  from  the  month  back  to  Montgomery,  and  by  October 
1  had  thoroughly  cleared  it  of  all  obstrurtions  and  overhanging  timber  from  the 
mouth  to  Gardner  Island,  a  distance  of  230  miles.  At  this  point  an  attempt  was 
made  to  remove  a  portion  of  the  rock  jetty  at  the  head  of  the  island,  but  the  bottom 
of  the  river  below  the  jetty  was  found  strewn  with  rocks,  and  the  extreme  low  st<age 
of  the  river  at  that  time  rendering  it  dangerous  to  use  the  Twining^  the  work  was 
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postitoiied,  and  suaggiug  operatious  were  coutiuued  toward  Montgomery,  llie  river 
wan  then  lower  than  it  bad  been  in  many  years,  and  its  navigation  between  Solma 
and  ^Montgomery  was  very  much  impelled.  On  November  9  a  brash,  log,  and  rock 
jetty  was  started  across  the  chate  behind  Manack  Island  (18^  miles  below  Mont- 
gomery), at  its  head,  and  during  the  progress  of  the  work  a  gain  of  8  inches  in  depth 
was  obtained.  This  work  was  very  near  completion  when  orders  were  received,  No- 
vember 24,  to  come  up  to  the  *•  Three  Chutes,"  just  below  Montgomery,  where  steam- 
boats were  being  very  much  delayed  by  the  scant  depth  at  that  point.  Work  there  wa.s 
commenced  November  28,  the  crest  of  the  bar  was  raked  and  a  gain  of  1  foot  in  de])tli 
was  obtained;  the  middle  chate  was  closed  by  felling  timber  into  it,  and  intei-ming- 
ling  with  the  felled  timber  fascines  of  brush;  a  jetty  to  be  of  piles,  rock,  and  brnsli 
was  started  December  12  at  the  head  of  the  upper  one  of  the  Three  Chutes,  but  only 
twenty -nine  piles  had  been  driven  when  the  the  high-water  season  set  in  and  the 
work  was  finaUy  suspended  bn  December  19.  The  snag  boat  Tallapoosa^  which 
bad  been  temporarily  fitted  np  as  a  pile-driver,  was  towed  up  to  the  city,  and  the 
Tmning  proceeded  down  to  the  moutwf  the  Cahaba  to  get  the  snag  boat  belongs 
ing  to  that  river  out  of  It  and  bring  it  to  Montgomery,  returning  to  Montgomery 
December  28.  All  three  boats  were  then  sent  on  to  Big  Bend,  17  miles  above  the  city, 
and  on  December  30  the  crew  was  dischargi  d  and  tiie  boats  laid  up  for  the  season 
under  the  charge  of  two  watchmen. 

The  high-water  season  of  1891-'92  being  about  over  the  boats  were  ordered  to  Mont- 
gomery April  28,  1892,  and  the  repairs  needed  on  the  Ttcining  were  commenced  and 
were  completed  May  21.  The  crew  was  reorganized  and  the  steamer  put  in  coq^- 
mission  May  23,  and,  after  an  inspection  of  the  river,  snagging  operations  were  com- 
menced May  31  at  the  mouth. 

Duo  to  the  three  successive  high  freshets  during  the  winter  of  1891-'92  an  extra- 
ordinary number  of  large  heavy  slip-ins  occurred  all  along  the  river  and  the  banks 
caved  very  badly.  On  account  of  this  extra  amount  of  work,  and  also  to  get  through 
the  snagging  operations  as  quickly  as  possible,  so  as  to  be  ready  to  commence  the 
proposcMl  permanent  improvements,  authority  was  asked  for  and  granted  to  transfer 
for  the  present  the  Cahaba  log  boat  to  the  Alabama  River  to  work  in  connection 
with  the  Wm.  J,  Twining.  It  was  towed  down  to  Haines  Island,  87  miles  above  the 
mouth,  June  5,  and  at  the  close  of  the  fiscal  year  ending  June  30, 1892,  the  river  from 
its  mouth  to  Tarver  Bar,  a  distance  of  217  miles,  had  been  cleared  of  all  obstructions 
that  were  visible  at  the  then  prevailing  stage  of  water  (3  feet  to  6  feet  above  low 
water),  or  could  be  detected  or  were  reported. 

The  following  is  a  tabular  statement  of  the  work  done: 


Overhanging  trees  felled  and  cut  np 

Overhanging  treo8  pnlled  back  and  cut  up. 

Overhanging  trees  trimmed 

LoffB  on  banks  cut  np 

Falleu  treos  on  banks  cut  up 

Stumps  on  banks  cut  level 

I^ogs  and  snass  removed  nroni  channel 

Trees  removed  from  slipins 


1891. 


1,531 

5fl2 
64 
83 


925 


Total 3,449 


1892. 


532 
65 
19 
27 
45 
8 
87 

277 


Total. 


2,063 
647 

83 
112 

45 
170 
902 
277 


1.010        4,459 


Rock  bowlders  removed  from  river cubic  yards..  25 

Gravel  excavation  by  raking  (estimated) do 1, 560 

Rock  and  brush  jetty  built linear  feet. .  181 

Brush  used  in  jetty cords . .  66 

Rock  used  in  jetty cubic  yards . .  221 

Brash  used  in  closing  middle  of  Three  Chutes cords . .  30i 

RECOMMENDATIONS  AND  ESTIMATES. 


Sliould  the  appropriation  of  $70,000  provided  for  in  the  river  and 
harbor  bill  now  pending  in  Congress,  be  made,  it  is  proposed  to  pro- 
vide a  suitable  plant  for  the  expeditious  work  at  the  bars  whicli  now 
give  trouble  at  low-water  stages.  Judging  from  the  satisfactory  eft'ects 
produced  by  contraction  works  built  between  1878  and  1883,  no  special 
<lirticulty  will  be  experienced  in  speedily  obtaining  low-water  depths  of 
from  4  to  6  feet  on  all  the  bars  now  having  less  depths,  provided  suffl- 
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ciently  large  appropriations  are  made  to  enable  the  wor£  to  be  earried 
on  with  an  efladent  plant  and  a  large  working  force  during  the  low- 
I  water  seasoir. 

It  is  estimated  that  $150,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1894. 

Money  statement. 

July  1, 1891,  balance  unexpended $17, 555. 78 

June  30, 1892,  amount  expended  during  fiscal  year 10, 541. 56 

July  1, 1892,  balance  unexpended 7, 014. 22 

July  1, 1892,  outstanding  liabilities 2,270.76 

July  1, 1892,  balance  available , . .      4, 743. 46 

Amount  appropriated  by  act  approved  July  13, 1892  .♦ 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 74, 743. 46 

1  Amonn  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  150, 000. 00 
7  Submitted  in  compliance  with  Requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  ALABAMA  RIVER,    ALABAMA. 

The  following  statement  of  the  business  done  by  the  steamers  named  below,  dur- 
ing the  fiscal  year  ending  June  30, 1892,  has  been  compiled  from  statements  fur- 
niSied  by  Capt.  James  F.  Quill,  agent  of  the  Alabama  River  Line  of  steamers,  and 
by  Capt.'  W.  H.  Moore,  manager  of  the  People's  Ijino  of  steamers,  whose  steamers 
run  between  Mobile  and  Montgomery,  stopping  at  intermediate  landings;  and  by 
Capt.  R.  Harry,  of  the  steamer  Minnie  LeCy  a  trading  boat  plying  between  Mobile 
and  landings  on  the  lower  Alabama  River. 


Stern-wheel  steam- 
boats. 

Regis- 
tcrotl  ton- 
nage. 

Draft  of  water. 
Light.  Loadetl. 

lictween— 

Round 
trips. 

Paas- 
engers. 

Nettie  Oaill 

220.93 
198. 29 
140.  88 

190.53 

98.00 

Inches. 
28 

18 
21 

Feet. 

5 
6 

Moble  and  Montgomerj' 

38 
51 
14 

38 

6,379 
6,163 
1,291 

Tin"ie  Moow^ 

do 

Carrier 

do 

Armstrong* \ 

Alto f. 5 

Minnie  Lee 

Mobile,  Sclraa,  and  Montgomery  . . . 
Ran  in  lower  river 

3,U2 

Total 

16,975 



*  The  Armstrong  was  biirned  in  Kovember,  1891,  and  the  AUo  took  its  place. 

Freight  carried, 

•Tons. 

Cotton  (44,288  bales) 11,072 

Cotton  seed  (114,735  sacks) 6, 984 

Fertilizers  (53,5S6  sacks) 5, 359 

Hides  and  skins  (1,200  packages) 250 

Live  stock  (1,1«7  head) 399 

Lumber  (213,960  feet) 523 

Staves  (47,981  pieces) 1, 371 

Provisions  (247,253  packages) 35,  322 

( i  rain  (88,505  sacks) 7, 375 

Miscellaneous  freight  (349,826  packages) 17, 491 

Total 86,146 

Estimated  value  of  above  freight,  in  round  numbers,  $5,254,906. 

In  addition  to  the  commerce  carried  on  by  boats,  the  rafting  basiness  on  the  river 
is  very  large.  Great  quantities  of  sawed  and  hewed  timber  and  logs  are  rafted 
annually,  but  no  available  records  of  this  business  are  kepji.  .^.^^^     VjLiOV  LC 


1422       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ASMY. 

P    lO. 

IMPROVEMENT  OF  TALLAPOOSA  RIVER,  ALABAMA. 
PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement  was  adopted  in  accordance  with  the  recom- 
mendatioiiB  contained  in  the  report  of  an  examination  and  partial  sur- 
vey of  the  river,  printed  in  the  Annual  Export  of  the  Chief  of  Engineers 
for  1881,  page  1223. 

The  project  provides  for  obtaining  a  navigable  channel  from  its  junc- 
tion with  the  Coosa  Eiver,  where  the  two  rivers  form  the  Alabama 
River,  to  the  Tallassee  Reefs,  2  miles  below  Talla^see,  the  head  of  ua\i- 
gation,  a  distance  of  48  miles;  the  channel  in  open  river  to  be  200  feet 
in  widtli,  with  a  least  depth  of  3  feet  at  low  water,  and  in  rock  cuts  to 
be  60  feet  wide  and  3  feet  deep  at  low  water;  the  improvement  to  be 
accomplished  by  the  removal  of  snags,  logs,  etc.,  from  the  channel; 
cutting  overhanging  timber  from  the  banks,  by  excavating  rock  and 
gfravel  reefs,  and  by  deepening  sand  bars  by  works  of  contraction  and 
shore  protection. 

The  river  generally  presents  long  reaches  of  fine,  open,  navigable 
water,  with  a  width  of  200  to  300  feet  and  a  depth  of  6  to  12  feet. 
When  the  normal  width  is  exceeded  to  any  extent  sand  bars  and  gravel 
or  rock  reefs  are  found,  with  a  low  water  depth  of  only  1  to  2  feet.  The 
banks,  generally,  of  the  first  30  miles  below  Tallassee,  are  firm  and 
stable,  but  those  of  the  lower  river  are  of  soft,  unstable  material,  which 
yields  readily  to  the  eroding  action  of  the  river  when  unprotected  by 
a  growth  of  brush  or  cane. 

The  river  runs  through  a  continuous  succession  of  rich  bottom  land, 
largely  cultivated.  The  adjacent  uplands  are  of  good  arable  soU,  with 
the  more  hilly  portions  covered  with  forests  of  fine  pine  timber.  The 
falls  at  Tallassee  fiirnish  magnificent  water  power,  which  is  now  partly 
utilized  by  extensive  cotton  mills.  The  winter  freshets  bring  large 
numbers  of  logs  and  snags  into  the  channel. 

Any  improvement  effected  vnH  require  for  its  preservation  the  main- 
tenance of  a  snag  boat  with  its  own  motive  power,  the  cost  of  operating 
which  is  estimated  at  $6,000  per  year. 

APPKOPRIATIONS. 

August  2,1882 $15,000 

July  5, 1884 : 10,000 

August  5,  1886 7,500 

August  11,  1888 7,500 

September  19,  1890 4,000 

Total 44,000 

OPERATIONS  TO  JUNE  30,   1891. 

The  appropriations  had  only  suflBced  for  the  building,  equipping,  and 
keeping  in  repair  of  a  snag  boat  (without  motive  power),  with  which 
snagging  operations  were  carried  on  during  the  low- water  seasons. 
The  original  accumulation  of  logs  and  snags  was  removed  from  the 
channel,  the  most  dangerous  overhanging  timber  cut  down,  and  320 
feet  of  temporary  jetty  was  built.  At  the  close  of  the  season's  work  in 
November,  1889,  there  was  a  fairly  navigable  channel  for  light-draft 
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Bteamers  from  the  mouth  of  the  river  to  Cowle  Ferry,  a  distance  of  43 
miles. 

So  far  as  known  no  commercial  use  was  made  of  the  improved  chan- 
nel. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  0.  B.  Percy,,  in  local  charge  of  the  improvement, 
reports  as  follows.: 

During  August  and  September  the  snag  boat  belonging  to  this  improvement  was 
overhauled  and  repaired  so  far  as  was  necessary  to  nut  it  in  good  working  order, 
and  on  October  12  a  crew  was  organized,  the  boat  put  into  commisHion  and 
towed  to  the  mouth  of  the  Tallapoosa  River,  and  the  ascent  of  the  river  by  warping 
was  commenced  with  a  view  of  reaching  Zimmerman  Reef,  38  miles  above  the  mouthy 
through  which  it  was  contemplated  to  blast  a  channel  60  feet  wide  and  3  feet  deep 
at  low  water,  according  to  the  present  project. 

The  river  was  found  to  be  so  obstructed  by  the  accumulation  of  logs,  snags,  etc.,  of 
the  past  two  years,  and  which  had  to  be  removed  from  all  the  chutes  before  the  boat 
could  pass,  that  the  progress  was  very  slow.  The  ascent  was  continued  until  Novem- 
ber 11,  when  Hallonquest  Bar,  4  miles  above  the  mouth,  was  reached.  The  chute 
was  found  so  obstructed,  and  getting  over  the  shoals  so  very  slow  on  account  of  the 
extreme  low  water,  that  the  enort  to  reach  the  rock  reef  was  abandoned  and  the  party 
ordered  to  return  to  the  Alabama  River,  which  was  reached  November  14.  After 
clearing  the  obstmctions  out  of  the  channel  at  the  junction  with  the  Coosa  River, 
the  boat  was  dropped  down  to  Big  Bend,  17  miles  above  Montgomery,  on  the  18th ; 
and  after  putting  the  boat  in  order  the  crew  was  discharged  and  the  boat  laid  up  on 
November  19,  under  charge  of  a  watchman. 

The  obstructions  removed  were  as  follows : 

Snags  removed  from  the  channel 185 

Trees  pulled  back  and  cut  up 47 

Trees  trimmed 10 

Four  miles  of  the  river  were  partially  cleared  and  the  obstruction  at  the  junction 
with  the  Coosa,  which  consisted  of  a  very  large  sycamore  and  other  logs  around  it, 
were  removed.  • 

RECOMMENDATIONS  AND  ESTIMATES. 

The  river  and  harbor  bill  now  pending  in  Congress  contains  no  pro- 
vision for  continuing  the  improvement  of  the  Tallapoosa  Eiver,  It  is 
presumed  that  the  discontinuance  of  the  improvement  is  due  to  the  evi- 
dent indisposition  on  the  part  of  those  interested  in  having  the  river 
opened  for  commercial  use  to  take  any  advantage  of  such  improvements 
as  have  hitherto  been  effected,  ^o  estimate  for  continuing  the  work 
during  the  fiscal  year  ending  June  30, 1894,  is  submitted. 

MoTiey  statement 

July  1,  1891,  balance  unexpended $3, 518. 72 

Amount  received  from  error  in  settlement  account  Cajit.  R.  L.  Hoxie, 
Corps  of  Engineers,  U.  S.  A 52. 15 

3,570.87 
June  30,  1892,  amount  expended  during  fiscal  year. 2, 623. 69 

July  1,  1892,  balance  unexpended '. 947. 18 

July  1, 1892,  outstanding  liabilities 61. 43 

July  1, 1892,  balance  available 885. 75 

COMMERCIAL  STATISTICS. 

In  recent  years  there  has  been  no  attempt  to  run  steamboats  on  this  river.  The 
business  has  been  confined  to  rafting  logs  and  sawed  and  hewed  pine  and  oak  timber. 
No  record  has  been  kept  of  the  business  and  no  reliable  estimate  of  the  amount  of  it 
can  be  made. 
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P   II. 

IMPROVEaMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

Beginning  at  Mobile,  Ala.,  the  Mobile  River,  44  miles  long,  the  Ala- 
bama River,  312  miles  long,  the  Coosa  River,  315  miles  long,  the  Ooste- 
naula  River,  GO  miles  long,  and  the  Coosa wattee,  navigable  for  45  miles, 
form,  in  fact,  one  great  river,  which  rises  in  northwestern  Georgia,  and 
flows  through  the  mineral  fields  of  North  Alabama,  the  agrienltural 
belt  of  Middle  Alabama,  and  the  timber  region  of  Sonth  Alabama. 

The  Oostenaula  and  Coosawattee  rivers,  above  Rome,  Ga.,  are  navi- 
gable for  light-draft  boats,  during  nine  months  of  the  year,  for  a  dis- 
tance of  105  miles.  Below  Rome,  the  Coosa  is  navigable  during  the 
entire  year  a  distance  of  188  miles  to  Lock  No.  4,  3  miles  above  the 
Georgia  Pacific  Railroad  bridge.  Between  Lock  No.  4  and  Wetumpka, 
a  distance  of  116  miles,  the  navigation  of  the  Coosa  River  is  obstructed 
by  a  series  of  rocky  reefs  and  shoals,  separated  by  stretches  of  good 
navigable  water,  varying  in  length  from  one-half  to  8  miles.  The  total 
fall  in  the  low- water  surface  of  this  section  of  the  river  is  323  feet.  The 
low  water  discharge  at  Wetumpka  is  5,800  cubic  feet,  the  same  as  that 
reported  for  the  Mississippi  River  at  St.  Paul.  Below  Wetumi)ka  the 
Coosa,  Alabama,  and  Mobile  rivers  affoid  good  navigation  during  the 
entire  year  to  tide  water  at  Mobile  Bay. 

The  present  plan  of  improvement  was  adopted  in  accordance  with  the 
recommendations  contained  in  the  reports  of  the  various  examinations 
and  surveys,  which  are  printed  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1871,  1872, 1875,  1878,  1881,  and  1890. 

The  project  provides  for  the  removal  of  the  lesser  rock  shoals,  and 
sand  and  gravel  bars,  by  excavation  aiid  by  works  of  contraction,  and 
for  the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions. 

By  the  various  acts  making  appropriations  the  river  has  been  divided 
int<^)  two  sections  and  separate  ai)propriations  have  been  made  for  each 
section. 

In  the  upper  section,  between  Rome  and  the  East  Tennessee,  Vir- 
ginia and  Georgia  Railroad  bridge,  a  distance  of  2  i6  miles,  eight  locks, 
with  their  accessory  diims  or  dikes,  will  be  required.  Of  these,  three 
have  been  completed  and  the  fourth  is  now  under  construction.  The 
work  is  carried  on  downstream  in  order  that  the  completion  of  em^li 
lo(;k  and  dam  may  immediately  oi)en  an  actditional  section  of  the  river 
to  the  steamboats  now  running  on  the  upper  river. 

In  the  lower  section,  between  Wetumpka  and  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  bridge,  a  distance  of  68  miles,  twenty- 
three  locks,  with  their  a<!cessory  dams  or  dikes,  will  be  required. 
The  first  appropriation  for  this  section  of  the  river  was  made  by  the 
act  of  September  19,  1890,  which  required  that  the  work  should  be 
commenced  at  Wetumpka. 

1.  BETWEEN  KOMK,  aEOlKflA,   AND   THE  EAST   TBNxXESSEE,  VIRCaT^Ii. 
AND   GEOU(fIA   RAILROAD   BRIDGE. 

APPROPRIATIONS. 

AuKU.it  11,  1S70 !f:iO.OlH)     July  5,  1S,^4 $50,000 

June  18,  187S 75,()^M)      Au^nst  '>,  188t) -lo.lHX) 

March  a,  1879 ir>.  (  00     Auiru^t  11,  l^SS 00,000 

June  14,  1880 75,  (MM)     SqitoMibor  19,  1890 150,000 

March  8,  1881 CO,  000  ,  

Aiigu8t2,1882 83,700  |              Total  .-..., ^fl^^cfb/V^enLJ^gJ^^ 
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OPERATIONS  TO  JUNE  30,  1891. 

The  principal  obstructions  in  the  channel  between  Rome,  Ga.,  and 
Gadsden,  Ala.,  133  miles,  had  been  removed  before  this  date,  and  a  num- 
ber of  shoals  had  been  improved  by  wing  dams.  Navigation  had  been 
greatly  benefited,  and  a  line  of  steamboats  made  regular  trips  between 
tliose  points,  and  extended  their  trips  to  Greensport,  Ala.,  29  miles 
below  Gadsden,  and  to  a  landing  1  mile  below  Lock  l^o.  3,  when  busi- 
ness demanded  it. 

Below  Greensport,  at  distances ,  respectively,  of  .68,  3.80,  and  5.24 
miles,  three  masonry  locks,  with  their  accessory  dams  or  dikes,  had 
been  completed.  These  locks  had  been  opened  to  navigation  in  Feb- 
ruary, 1890.  Each  lock  chamber  has  an  available  width  of  40  feet  and 
length  of  175  feet. 

WORK  DONE  DURINO  PAST  FISCAL  YEAR. 

Lient.  Wm.  E.  Oraighill,  Corps  of  Engineers,  U.  S.  A.,  who  has 
been  in  local  charge  of  the  improvement  of  this  section  of  the  river 
during  the  year,  submits  the  following  report: 

All  work  on  the  river  has  been  done  by  hired  labor.  It  has  been  carried  on  at 
three  principal  points,  (a)  Lock  3,  (ft)  Lonnergan  Reef,  (c)  Lock  No.  4. 

(a)  At  Lock  No.  3,  at  the  beginning  of  the  tiscal  year,  the  ^Yo^k  of  strengthening 
and  iuii)roving  the  dam  was  in  progress,  and  early  in  the  summer  this  work  was 
roniplcted.  The  improvement  made  consisted  in'  adding  a  dry  rubble  slope  on  the 
downstream  side  and  building  a  low  abutment  and  shore  protection  of  the  same 
character. 

The  gnidt)  crib  above  the  lock,  which  had  already  been  put  in  position,  was  fiUed 
with  broken  stone  and  the  crib  below  the  lock  built  and  filled. 

At  the  foot  of  Wood  Island  a  rough  stone  dam  222.5  feet  long  was  built  pjirallel  to 
the  channel  in  order  to  cut  off  the  current,  which  at  this  point  swept  across  the 
channel. 

The  following  summary  gives  in  tabulated  form  the  details  of  quantities  and  cost: 

Strengthening  dam  and  building  abutment,  Lock  Xo,  S. 


Class  of  work. 


Excavating  for  foandalion  of  dam  and  abutment  (incbidiug 

pumping) 

Concreting  foundation 

Dry  rubble  ma«oury,  dam,  and  abutment 

Filling  behind  abutmout 


Total. 


Quantities.        Cost. 


Cu.vd9.    I  Pereu.yd. 

395        I  $1.44 

12  3.00 

903.  26  '  7.  «5 

045  .41 


I 


Amount. 


$508.80 

36.00 

6.  900.  in 

204. 45 


7,  779. 19 


(b)  At  Lonnergan  Reef  a  cut  80  feet  wide  was  blasted  through  the  reefs,  and  the 
excavated  material  placed  in  a  low  training  wall,  designed  to  regulate  the  current 
in  the  channel. 

The  approach  of  winter  and  high  water  prevented  the  completion  of  the  channel 
to  the  proposed  width  of  100  feet  and  depth  of  4  feet  at  low  water. 

Small  timber  cribs  iilled  with  stone  were  placed  on  the  training  wall  to  guide 
boats  through  the  reef. 

Channel  work  at  Lonnergan  Reef, 

Rock  excavation  (1,096  cubic  yards)  at  $3.56.^,  $3,907.24. 

(c)  At  Lock  No.  4,  21  miles  below  Lock  No.  3,  the  dam  was  nearly  completed ;  the 
abutment  on  the  west  bank  was  completed  except  the  coping,  and  that  part  of  the 
cofferdam  lymg  above  the  main  dam  was  com})leted. 

An  earthen  bank  was  built  on  the  shore  bchiud  the  west  abntmont  with  its  t«>p  6 
feet  above  the  highest  flood,  to  i)rolong  the  line  of  the  dam  to  the  high  ground. 
The  lock-keeper's  house  at  Lock  No.  4  was  completed. 
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Dam  No  4  is  a  crib-work  filled  with  broken  stone.  The  lift  is  12  feet,  and  its  total 
length  pf  crest  line  703  feet. 

The  accompanying  drawing  shows  all  details  of  its  construction  and  dimensions. 

To  supply  the  needed  stone  for  the  dam,  as  well  as  the  abutment,  a  quarry  was 
opened,  and  a  Light  railway  of  3-foot  gauge,  1.9  miles  long,  was  built  and  equipped 
with  locomotive  and  eis^ht  flat  cars. 

The  stone  was  placed  in  the  dam  by  means  of  a  cableway  across  the  river.  The 
apparatus  was  designed  to  transport  loads  as  great  as  8  tons.  The  stone  for  the  dam 
was  loaded  at  the  quarn^  by  steam  derricks  into  scale  boards,  or  skips,  of  a  cubical 
capacity  of  about  3^  cubic  yards.  These  were  placed  upon  the  cars  and  hauled  to  & 
point  under  the  cableway,  by  which  they  were  raised  and  carried  over  the  dam,  the 
rock  dumped  in  place,  and  the  empty  scale  boards  returned  to  the  car.  The  span  of 
the  cableway  was  1,010  feet.  The  main  cable,  of  2J-inch  steel-wire  rope,  was  sup- 
ported by  two  skeleton  timber  towers  whose  tops  were  about  100  feet  above  low 
water.  The  motive  power  was  furnished  by  a  large  double-drum  special  hoisting 
engine  placed  behind  the  eastern  tower. 

Dam  Ko,  4. 

Preparing  foundation '. $588. 33 

Crib-work  in  place,  including  drift  bolts  (371,005  feet  B.  M.,  at  $19.20)  ....  7, 123. 30 

Stone  filling  (7,504.21  cubic  yards,  at  $3.10) 23,263.05 

Sheeting  face  (22,119  feet  B.  M.,  at  $17.56) 388.41 

Total - 31,363.09 

The  details  of  the  abutment  for  Bam  No.  4  are  shown  in  the  drawing  which  is  here- 
with. Borings  taken  before  the  excavation  was  be^un  indicated  that  this  structure 
was  to  be  founded  on  solid  rock,  but  upon  further  developments  the  rock  under  the 
site  proved  to  be  a  mere  shell  or  water- worn  limestone.  Under  it  were  fouud  alter- 
nate layers  of  gravel  and  clay  to  an  unknown  depth.  It  was  therefore  necessary  to 
drive  piles  for  the  foundation.  They  were  driven  to  an  average  depth  of  about  25 
feet  below  low  water,  although  some  went  to  a  much  greater  depth.  All  were  driven 
to  a  bearing  in  solid  material.  The  piles  were  cut  off  at  5i  feet  below  extreme  low 
water.  The  exposed  face  was  protected  by  a  row  of  sheet  piling,  and  riprap  in  front 
of  the  sheeting.  The  abutment  was  completed  except  the  coping,  no  suitable  stone 
being  at  the  time  available  for  the  purpose. 

The  earth  embankment,  extending  373  feet  from  the  back  of  the  abutment  to  the 
high  ground,  was  completed  and  its  end  in  part  protected  by  stone  paving.  Bermuda 
grass  has  been  planted  on  its  sides  to  protect  it  from  the  action  of  waves.  It  con- 
tains 4,924  cubic  yards,  costing  dO^  cents  per  cubic  yard. 

Masonry  ahutment,  Look  No.  4. 

Excavating  for  foundation,  including  pumping  (3,219  cubic  yardn,  at  $1.85)  $5, 963. 20 

Pile  foundation  (4,860  linear  feet,  at  14  cents) 680. 40 

Concreting  (310  cubic  yards,  at  $2. 94) 911.40 

Masonry  (backing)  (644.79  cubic  yards,  at  $7.90) 5, 096. 74 

Masonry  (ashlar)  (351  cubic  yards,  at  $18.80) 6,598.80 

Sheeting  face  (9,000  feet  B.  M.,  at  $20. 43) 183.87 

Clay  filling  (2,496  cubic  yards,  at  .231) 592.80 

Total 20,027.21 

So  much  of  the  upper  end  of  the  cofferdam  as  was  needed  to  connect  the  main  dam 

with  the  shore  was  finished.    The  total  length  of  the  new  part  built  was  150  feet. 

,  Of  this  120  feet  is  about  27  feet  high  and  30  feet  is  about  21.5  feet  high.     One  hundred 

'  and  thirty  feet  next  to  the  bank  had  already  been  built.    This  was  raised  5  feet. 

The  total  cost  of  the  work  was  $6. 511.06. 

At  the  be|2^inniiig  of  the  fiscal  year  the  lock-keeper's  house  at  No.  4  was  being  boilt^ 
and  was  finished  in  July,  1891. 

Lock-keeper^ 8  dwelling,  Lock  No.  4. 

Foundation  and  chinmeys $361.86 

Carpentry 2,222.53 

Tin  work 393.81 

Total 5.149.19 
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Minor  works  carried  on  were  a  survey  of  the  reefs  and  shoals  to  he  improved  he- 
tween  Locks  Nos.  3  and  4k,  and  a  survey  during  the  winter  to  determine  the  .exact 
location  of  Lock  No.  5.  The  topography  of  the  hank  near  €he  proposed  site  of  I^ock 
No.  5  was  taken,  and  discharge  observations  obtained  from  3  feet  above  low  water 
to  about  1  foot  above  ordinary  hiffh  water.  The  computation  of  the  results  have 
not  yet  been  completed,  and  no  linal  report  can  yet  be  made. 

Work  has  been  commenced  on  the  cut  through  the  rock  reef  at  BoxShoal,  situated 
just  at  the  head  of  the  pool  of  Dam  No.  4.  This  is  in  progress  at  the  date  of  this 
report. 

EECOMMENDATIONS  AND  ESTIMATES. 

It  i»  almost  unnecessary  to  state  that  a  work  of  this  magnitude  can 
be  carried  on  much  more  economically  and  comx)leted  at  a  much  less 
ultimate  cost  with  large  appropriations,  which  will  enable  the  work  to 
proceed  without  interruption  and  with  efficient  plant  and  a  large 
working  force. 

Money  statement. 

July  1, 1891,  balance  unexpended $90,315.08 

June  30, 1892,  amount  expended  during  fiscal  year 84, 459. 31 

July  1, 1892,  balance  unexpended 5, 855. 77 

July  1, 1892,  outstanding  Uabilities 3,480.52 

July  1, 1892,  balance  available 2,375.25 

Amount  appropriated  by  act  approved  July  13, 1892 130, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 132, 375. 25 

'Amount  (estimated)  required  for  completion  of  existing  project 960, 133. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  COOSA  RIVKR,  BETWEEN   ROME    AND  EAST  TENNESSEE,  VIR- 
GINIA AND  GEORGIA  RAILROAD  BRIDGE. 

Reported  by  tho  White  Star  Lino  Steamboat  Company,  the  Gadsden  Iron  Company, 
and  the  Lathrop-Hatten  Lumber  Company.  The  statistics  of  the  luiuber  business 
are  not  complete.  It  has  not  been  practicable  to  obtain  a  statement  of  the  rafting  done 
by  other  lumber  companies  and  private  individuals. 


Stem.wh^l  steam-      ^fj^ 

Draft  of  water. 
Light.  JT^acled. 

Between— 

Round 
trips. 

Passengers. 

Clifford  B.Seay 

Hill  City 

115.80 

87.50 
58.00 

Inehe*. 
19 

12 
18 

Inches. 
52 

48 

Rome,  Ga.,aiKl  Gaflsdon,  Greens- 
port,  Locks  1, 2,  and  3.  Alabama. 

86 

1,800 
200 

AnuieJSt 

Gadsdeu  and  Hoke  Bluff  Ala    1 

Towbottt 

Freight  carried. 

Tons. 

Cotton,  17,000  bales 4,250 

Cotton  seed,  11,000  sacks 550 

Fertilizers,  14,000  sacks -. 1, 400 

Hides  and  skiuH,  250  packages 13 

Live  stock,  200  head 80 

Lumber,  5,000,000  feet 12,500 

Staves,  3,000,000  pieces 2, 500 

Provisions,  30,000  packages 1, 800 

Grain,  50,000  sacks 2, 800 

Miscellaneous  freight,  50,000  packa.';cs 5, 625 

Rafted  logs,  19,000,000  feet,  B.  M 42,750 

Cord  wood,  12,000  cords 12,000 

Total 86,268 

Estimated  value  of  above  freights  (in  round  numbers),  $1,299,000/"^  ^  p.  ^j 
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In  forwarding  statistics  the  president  of  the  Lathrop-Hatten  Lumber  Company 
remarks : 

''  The  completion  of  the  improvement  of  the  Coosa  River  will  open  up  a  vast  trade 
in  iron,  coal,  lumber,  cotton,  etc.  It  will  be  but  three  days'  sail  from  the  Upper 
Coosa  to  the  Gulf  of  Mexico  at  Mobile.  We  shall  be  able  to  compete  with  the  world 
in  prices  of  coal  and  iron.  A  direct  competing  waterway  to  the  coast  will  cause  a 
reduction  of  railroad  freight  rates,  which  will  give  our  languishing  manufacturing 
interests  an  impetus  that  will  last  so  long  as  the  work  shall  stand.'' 

2.    BETWEEN    WETUMPKA,  ,  ALABAMA,     AND    THE    EAST     TENNESSEEJ 
VIRGINIA  AND  GEORGIA  RAILr6ad  BRIDGE. 

APPK0PRIATI0N8. 

September  19, 1890 * $150,000 

OPERATIONS  TO  JUNE   30,   1891. 

Ill  October,  1890,  a  party  was  organized  and  stationed  at  Wetumpka 
to  make  the  detailed  surveys  necessary  for  the  precise  location  of 
Locks  Nos.  31,  30,  and  29,  and  to  make  a  series  of  velocity  and  dis- 
charge measurements  at  all  stages  of  the  river  from  low  to  high  wat^r. 
The  party  was  engaged  in  this  work  during  the  remainder  of  the  fiscal 
year. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  Charles  Firth,  in  local  charge  of  the  work  on 
this  section  of  the  river,  reports  as  follows: 

The  detailed  survey  for  the  location  of  Lock  No.  30,  which  was  begun  near  Uie 
close  of  the  previous 'fiscal  year,  was  completed,  and  the  work  plotted;  but  the  loca- 
tion of  the  lock  and  dam  will  not  be  Hnally  decided  upon  until  certain  data  as  to  the 
height  of  overfall  caused  by  permanent  diuns  is  obtained  from  observations  to  be 
made  at  Lock  No.  4,  after  the  completion  of  the  dam  at  that  point. 

The  detailed  survey  for  the  location  of  Lock  No.  29  was  made,  but  owing  to  the 
subsequent  death  of  the  engineer  who  made  the  survey,  and  to  pressure  of  other 
work,  the  survey  has  not  yet  been  plotted. 

A  survey  of  Moccasin  Reef,  which  is  situated  between  Locks  Nos.  29  and  30,  was 
made,  and  the  work  was  plotted. 

At  Lock  No.  31,  recompu  tat  ions  of  the  height  of  overfall  over  the  dam  were  made, 
and  the  location  of  the  lock  was  finally  approved  by  the  Chief  of  Engineers,  July 
21,  1891. 

Actual  construction  work  at  Wetumpka  was  commenced  on  September  7,  1891,  by 
diverting  the  surface  drainage,  which  flowed  over  the  land  required  for  use  as  a 
lock  yard,  and  which  had  washed  out  a  deep  gully  in  the  same;  this  gully  has  been 
filled  and  leveled  up  from  time  to  time  with  excavated  material  from  other  parts  of 
the  works,  and  a  good  level  yard  has  been  obtained,  where  the  necessary  workshops, 
stables,  etc.,  have  been  erected. 

Owing  to  the  impossibility  of  obtaining  suitablostone  in  the  neighborhood  for  the 
masonry  of  the  Iock,  a  report  on  the  comparative  merits,  feasibility,  and  probable 
cost  of  substituting  Portland  cement  concrete  for  masonry  in  the  bulk  of  the  work, 
was  prepared  and  submitted,  wherein  the  cost  of  such  concrete,  having  a  proportion 
of  1  of  cement  to  9  of  other  materials,  was  estimated  at  $5.61  per  cubic  yard,  placed 
in  the  work. 

In  view  of  this  important  saving  over  the  cost  of  masonry,  it  was  decided  to 
recommend  that  the  walls  be  built  entirely  of  concrete  up  to  low- water  mark,  and' 
above  that  level  to  face  the  concrete  with  masonry  in  12-inch  courses,  laid  in  Flemish 
bond,  or  header  and  stretcher  alternately. 

This  plan  having  been  approved  by  the  Chief  of  Engineers,  proposals  were  asked 
for  b^  advertisement  for  the  supply  and  delivery  at  Wetumpka  of  about  900  cubic 
yards  of  out  stone,  this  being  tne  quantity  necessary  for  facing  the  walls  of  a  lock 
210  by  40  feet,  which  was  the  size  specified  in  the  river  and  harbor  bill  of  1890. 
The  contract  was  awarded  to  Mr.  Frank  Baldwin,  of  Birmingham,  Ala.,  the  lowest 
bidder,  at  $19.93  per  cubic  yard.  The  delivery  of  the  stone  has  only  recently  been 
commenced. 

An  examination  of  the  bars  In  the  Coosa  River  below  Wetiuupka,  and  in  the  Ala- 
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bama  River  above  Montgomery,  was  made^  which  resulted  in  the  discovery  of  a 
large  bar  of  quartz  sand  at  Coosada,  about  15  miles  below  Wetumpka. 

Proposals  were  asked  for  by  advertisement  for  the  construction  and  delivery  of 
two  decked' barges  to  catry  the  sand  from  the  bar  to  the  site  of  the  works;  but  all 
the  proposals  received  were  considered  to  be  too  high ;  and,  with  the  approval  of 
the  Chief  of  Engineers,  the  material  was  purchased  and  the  barces  were  built  by 
hired  labor.  A  steamboat  has  been  purchased  at  New  Orleans  to  oe  used  in  towing 
the  barges  and  for  other  purposes  connected  with  the  improvement.  Repairs  are 
now  in  progress  on  this  boat  to  better  adapt  her  for  her  proposed  duties. 

At  the  site  of  the  works,  an  inclined  railway  has  been  constructed  by  which  it  is 
proposed  to  convey  the  sand  in  dnmp  cars  from  the  barges  to  the  top  of  the  bank, 
and  there  deposit  it  in  a  large  storage  bin  already  constructed  to  receive  it.  As  the 
machinery  for  operating  this  railway  has  not  arrived,  the  storage  of  sand  has  not 
yet  commenced. 

At  the  head  of  the  rapids,  immediately  above  the  lock,  an  extensive  reef  of  meta> 
morphic  rock  projects  ont  £rom  the  west  bank  into  the  middle  of  the  river,  a  large 
portion  of  which  it  is  necessary  to  remove  in  order  to  straighten  the  channel;  and 
it  is  proposed  to  utilize  the.harder  portions  of  this  rock  as  broken  stone  for  the 
concrete  required.  A  plant  for  breaKing  and  storing  this  stone  has  accordingly  been 
erected  on  the  bank  immediately  above  the  reef  referred  to,  which  will  have  a 
capacity  for  storing  about  3,000  tons  of  broken  stone.  A  No.  3  Gate's  rock-breaker, 
and  a  double  drum  hoisting  engine  have  been  ordered  for  this  work;  but  as  the  lat- 
ter has  not  yet  arrived,  stone-breaking  has  not  been  commenced. 

The  rock  excavation  in  the  channel  was  begun  in  November,  1891,  and  all  the  ex- 
cavated material  has  meanwhile  been  used  inleveling  np  the  lock  yard,  and  in  the 
construction  of  a  temporary  breakwater  to  divert  the  current,  which  flowed  very 
strongly  over  the  site  of  the  lock,  and  in  which  it  would  have  been  impracticable 
to  construct  the  cofferdam. 

With  the  exception  of  the  construction  of  the  two  sand  barges  before  mentioned, 
active  operations  were  suspended  for  fonr  months  during  the  winter  on  account  of 
high  water. 

Statement  of  cost  of  work  during  fiscal  year  ending  June  SO,  189B, 

Detailed  survey  and  maps  for  the  location  of  Lock  No.  30 $929. 02 

Detailed  survey  for  location  of  Lock  No.  29 702. 12 

Detailed  survey  and  map  of  Moccasin  Reef 275. 00 

Rosurvey  during  extreme  low  water  at  Lock  No.  31 95. 15 

Establishment  of  low- water  plane,  Locks  6  to  30 198. 69 

Survey  and  rent  of  land  at  Lock  No.  31 84. 27 

Constructing  and  recording  gauges 218. 25 

Grading  roaS  to  site  of  channel  work,  earth  excavation,  3,829  cubic  yards, 

at  22i  cents 851.95 

Filling  and  grading  lock  yard: 

Earth  filling,  4,074  cubic  yards,  at  43  cente $1, 751. 82 

RockfiUing,  1,953  cubic  yards,  at  50  cente 976.50 

2,728.32 

Rock  excavation  in  channel,  2,786  cubic  yards,  at  $1.88 5, 237. 68 

Temporary  breakwater  to  protect  cofferdam,  rock  filling,  2,481  cubic  yards, 

at  91  cents 2,257.71 

Workshoprts,  stables,  sheds,  etc .' 2,007.35 

Construction  of  two  sand  barges, 2, 581. 86 

Inclined  railway  (440  feet)  and  sand  storage  bin 1, 295. 57 

Lock-keeper's  house  (nntinished) 1, 357. 05 

Cofferdam  (unfinished) .' 616.02 

Crushed  stone  bins  (unfinished) 517. 86 

Cut  stone  contract  (advertising  and  inspection) 224. 13 

Machinery,  plant,  and  tools  ($5,982  paid  for,  and  $6,329.45  not  paid  for)  ..  12, 311.43 

Steamer  Coosada  (purchase,  delivery,  and  repairs) 5, 611. 00 

Sundry  repairs  to  tools  and  plant : 77. 79 

Care  of  property  dnrin^  high  ^ater 248. 05 

Engineering  and  superintendence  not  properly  chargeable  to  any  particn-  • 

lar  work,  office  rent,  firewood,  etc 1, 922. 54 

Bridge  and  ferry  tolls , 102.00 

Traveling  expenses 1 18. 00 

Subsistence  for  employ<Ss,  and  forage  for  mules 1, 003. 10 

Montgomery  office  expenses 2, 796. 16 

Total 46,368.07 

There  is  an  outstanding  liability  of  $17,339.10  on  the  contract  for  ^MWfe  ir- 
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An  improvement  of  this  magnitude  can  be  carried  on  economically 
and  completed  within  a  reasonable  time  only  by  the  appropriation  of 
BuflBiciently  large  amounts  to  enable  the  work  to  proceed  without  inter- 
ruption with  efficient  plant  and  a  large  working  force. 

Money  statement 

July  1,  1891,  balance  unexpended $141,318.66 

June  $0,  189^2,. amount  expended  during  fiscal  year 36, 582. 60 

July  1,  1892,  balance  unexpended 104,736.06 

Julyl,  1892,  outstanding  liabilities $9,785.47 

July  1,  1892,  amount  covered  by  uncompleted  contracts 17, 339. 10 

27, 124. 67 

Julyl,  1892,  balance  available 77,611.49 

Amount  appropriated  by  act  approved  July  13,  1892 100^  000. 00 

Amoilnt  available  for  fiscal  year  ending  June  30,  1893 .*      177,611.49 

Amount  (estimated)  required  for  completion  of  existing  project 4, 843,074. 00 

Amount  that  can  be  profitable  expended  in  fiscal  year  ending  June  30, 

1894 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Ahsiraot  of  proposaU  for  two  deckhargeSy  delivered  at  Montgomery f  Ala.,  opened  Oetoher 

S,  1891,  at  X2  0* clock  noon* 


No. 


Name  and  address  of  bidder. 


Price  per 
barge. 


Delivery. 


ManhsU-Bates  Construction  Company,  Blrmingliam,  Ala 

William  FosU»r,  Mobile,  Ala ." 

Edwin  Rouey  and  Bei^jamin  F.  Robertson, Mobile,  Ala  ... 

P.  Blanchard,  jr.,  Scrauton,  Miss 

Seaboard  Manufacturing  Company,  Mobile,  Ala 

M.  A.  Sweeney  &  Bros.,  J effersonville,  Ind 


$2,875.00 
1,775.00 
1,740.00 
2, 125. 00 
2,438.65 
1,485.00 


4  months. 
75  days. 
60  days. 

Do. 

Do. 

Do. 


Under  date  of  October  29, 1891,  the  Chief  of  Engineers,  U.  S.  A.,  authorized  the 
rejection  of  all  the  above  bids  as  too  high,  and  the  building  of  the  barges  by  hired 
labor. 


Abstract  of  proposals  for  supplying  cut  stone,  delivered  at  Wetumkaf  Ala,,  opened  October 

S,  1891,  at  1$  o'clock  noon. 


Net  dimen- 

Alierpative 

PI 

sioned  stone. 

class. 

Com- 

No. 

Kame  and  address  of  bidder. 

Stone. 

Class 
A,  per 
cubic 

Class 
B,per 
cubic 

Class 
A,  per 
cubic 

Class 
B.per 
cubic 

& 

yard. 

yard. 

yard. 

yard. 

Days.Monih: 

1 

Romona  Oolitic  Stone  Co.,  Indian- 
apolis. Ind. 
Gnde  &  Walker,  Atlanta.  Ga 

Oolite  lime- 
stone. 

$29.70 

$29.70 

$27.00 

$27.00 

k 

*8 

2 

Granite 

39.00 

87.00 

37.50 

35.50 

20 

6 

3  '  Dark   Hollow   Quarry  Co.,  Loots- 

Sandstone 

27.25 

27.25 

27.25 

27.25 

30 

8 

viUe,  Ky. 
Southern  Supply  Co.,  Birmingham, 
•  Ala.t 

4 

do .... 

21.45 

20.30 

80 

4 

5 

Georeia  Marble  Co.,  Tate.  Ga 

Marble: 

60.07 

47.371 

43.40 

40.50 

40 

12 

0  '  Venoble  Bros.,  Atlanta,  Ga 

Granite 

25.10 

26.60 

23.60 

25.60 

10 

8 

7 

Jasper  Stone  Quarry  Co.,  Jasper,  Ala. 
Frank  Baldwin,  Birmingham, Ala§.. 
F.  G.  Power,  Lawrenceville,  Ga 

Sandstone  .... 

21.60 

20.50 

20.50 

19.50 

40 

6 

8 

Granite 

19.93 

19.93 

19.98 

19.93 

00 

6 

0 

....do 

26.95 

24.65 

26.40 

24.05 

80 

6 

10 

Connecticut  Steam  Brown  Stone 
Co.,  Portland,  Conn. 

Brown   sand- 
stone. 

33.08 

33.08 

83.05 

33.95 

80 

6 

*  Season  permitting. 
t  Ko  olternali  vo  bid. 


t  Sawod  stone. 

$  Contingent  on  aoceptanoe  6f  entire  proposaL 
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COMMERCIAL  .STATISTICS. 

On  Mnroh  15, 1887,  the  Coosa  River  improvement  convention^  composed  of  repre- 
sentative citizens  of  Alabama  and  Georgia,  and  presided  over  by  the  governor  of 
Alabama,  assembled  at  Montgomery,  and  prepared  a  memorial  to  Congress. 

The  memorial  contains  detailed  statistics,  and  after  describing  the  advantages  to 
be  derived  from  the  improvement  of  the  Coosa  River,  conclndes  with  the  following 
summary : 

The  Coosa  River  ipresents  the  cheapest  and  most  certain  water  route  to  the  Gulf  of 
Mexico  of  the  coal,  iron,  cotton,  and  cereals  of  a  vast  extent  of  conn  try. 

The  removal  of  the  obstructions  which^ut  in  half  this  river,  now  navigable  for 
hundreds  of  miles  below  and  above  snch  obstructions,  is  a  national  duty,  in  view  of 
the  commerce  it  would  pour  into  the  Gulf  of  Mexico.  The  opening  of  the  Coosa 
would  enable  the  Government  to  move  munitions  of  war  from  the  interior  t^  the  sea- 
board safely  and  expeditiously. 

It  would  place  the  navigable  waters  of  the  Coosa  so  close  to  the  navigable  waters 
of  the  Tennessee  that  water  communication  between  the  two  streams  must  certainly 
follow,  and  thus  afford  the  Tennessee  River  and  its  vast  tributaries  an  outlet  to  the 
Gulf  by  way  of  the  bay  of  Mobile. 


P   12. 


OPERATING  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGATION 
ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

The  expenses  of  operating  and  care  of  Locks  Noa.  1,  2,  and  3,  during 
the  past  fiscal  year  ^ave  been  paid  in  the  manner  indicated  by  section 
4,  act  of  July  5, 1884. 

Lieut.  William  E.  Oraighill,  Corps  of  Engineers,  17.  S.  Army,  has 
been  in  local  charge  of  the  work,  and  reports  as  follows : 

During  the  winter  all  the  locks  were  pumped  out  and  overhauled. 
Repairs  were  made  as  foUo  ws : 

Lock  No.  1. 

To  the  valves, — One  frame,  1  box,  2  leaves  broken  were  replaced  by  new  ones. 

To  the  gates, — All  the  maneuvering  ropes  renewed.  One  leaf  of  the  upper  sate 
which  had  been  damaged  by  a  boat  striking  it,  was  repaired  with  bolts.  Some  minor 
repairs  wer&  made  to  the  maneuvering  machiner^;^  and  to  the  lock-keeper's  house. 
All  silt  collected  in  the  lock  chamber  was  cleared  out.  Bermuda  grass  and  shade 
trees  have  been  set  out  by  the  lock-keeper  in  the  yard. 

Lock  No.  2. 

To  the  valves. — One  firame  and  2  leaves  broken  were  renewed  ;'l  valve  lever  fitted 
with  ei:x>^rimental  notched  arc  and  spring  latch,  designed  to  prevent  the  valve  from 
breaking  by  closing  violently  under  pressure. 

To  the  gates, — All  maneuvering  ropes  were  renewed. 

To  the  masonry, — ^The  coping  of  the  lower  miter  sill  was  found  to  have  been  lifted 
by  the  upward  pressure  of  the  gates.  The  sill  was  taken  up  and  concrete  4  feet 
thick  laid  under  it.  The  bolts  of  the  sill  were  securely  fastened  in  the  concrete.  Ail 
silt  was  removed  from  the  look  chamber,  and  the  bottom  was  leveled  up  with  con- 
crete where  it  had  been  scoured  out  by  tne  inflow  at  the  upper  culverts.  Minor  re- 
pairs were  made  to  the  lock-keeper's  dwelling. 

Lock  No.  3. 

To  the  valves. — One  leaf  renewed. 

To  the  gates, — One  maneuvering  rope  on  the  lower  gate  renewed.  The  lock  floor 
was  leveled  up  with  concrete  where  scoured  out  by  the  inflow  at  the  upper  culverts. 
Minor  repairs  were  made  to  the  lock-keeper's  house.  The  lovee  and  the  yard  were 
repaired  after  the  April  freshet,  and  Bermuda  grass  was  set  out. 
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The  oxpprimrntal  lateh  on  the  valve  lever  at  "Lock  No.  2  was  found  to  be  asucccsSy 
and  similar  ones  have  been  ordered  for  all  the  valves  of  three  looks.  These  are  mod- 
eled from  the  latch  on  tlie  reverse  lever  of  a  locomotive  engine,  and  operate  success- 
fully to  prevent  the  valves  from  closing  violently,  and  make  it  possible  to  set  the 
valves  at  any  desired  amount  of  opening. 

Some  stones  were  placed  on  the  top  of  Dam  No.  1.  These  had  been  knockeil  off  by 
drift  or  by  the  action  of  floods.     The  total  cost  was  $70.25. 

As  lequired  by  law,  the  following  statement  of  expenditures  is  sub- 
mitted : 

# 

Stuienxtni  of  amount  expended  during  the  fiscal  year  ending  June  SOj  1892,  out  of  the 
general  appropriation  for  *^  operating  and  care  of  canah  and  other  works  of  nariga- 
tion^"  in  operating  and  keeping  in  repair  Locks  Nos.  i,  2,  and  3,  Coosa  liiveJ-,  Geor- 
gia and  Alabama. 

Lock  No.  1: 

Lock-keeper's  salary,  twelve  months,  at  $50 $600, 00 

Repairs  to  dam 70. 25 

Repairs  to  valves  and  gates 973. 16 

Fencing  and  gates 77. 00 

Paints  and  oils 8.96 

Two  safety  latches  for  valve  levers 50. 00 

$1,779.37 

Lock  No.  2: 

Lock-keeper's  salary,  twelve  month.s,  at  J^.'O 600. 00 

Repairs  to  valves  and  gates 577. 64 

Excavating  and  concreting  foundation  lower  miter  sill 1, 985. 38 

Fencing  and  gates 41. 00 

Paints  and  oils ^ 8. 96 

One  safety  latch  for  valve  levers 25. 00 

3,237.98 

Lock  No.  3: 

Lock-keeper's  salary,  twelve  niontlus,  at  jj  50 600. 00 

Repairs  to  valves  and  gates 682. 89 

Cutting  overhanging  trees 106. 88 

Repairs  to  levee  and  house 45. 21 

Paints  and  oils 8. 95 

Fencing  and  gat-es 53. 00 

Fonr  safety  latches  for  valve  levers 100. 00 

1,596.93 

Total 6,614.28 


P13. 

IMPROVEMENT  OF  CAIIABA  RIVER,  ALABAMA. 

PLAN  OP  I3IPR0VEMENT. 

The  present  plan  of  improvement  was  adoped  in  acoordance  with  the 
reconnnendations  contained  in  the  reports  of  surveys  and  examinations 
printed  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1875,  page 
11,  and  for  1881,  page  1232. 

The  i)roject  contemplates  obtaining  a  navigable  channel  from  its 
mouth  to  the  town  of  Centerville,  a  distance  of  88  miles,  by  the  removal 
of  snags,  logs,  etc.,  from  the  channel,  cutting  overhanging  trees  from 
the  banks,  excavating  the  soft  rock  and  gravel  bars,  and  deepening 
sand  bars  by  works  of  contraction  and  shore  protection ;  the  channel  to 
be  3  feet  deep  at  low  water,  100  feet  wide  in  open  river,  and  60  feet  wide 
through  the  bars. 

Above  Centerville  the  river  is  a  series  of  pools  and  rapids,  having  a 
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fall  of  109.2  feet  in  21  miles.  This  portion  of  the  river  passes  through 
the  extensive  Cahaba  coal  fields,  but  can  only  be  made  navigable  by  a 
system  of  locks  and  dams.  Below  Oenterville  the  river  is  a  series  of 
pools  and  rapids,  having  a  fall  of  127.4  feet  in  88  miles. 

The  act  of  August  5, 1886,  appropriated  |f7,500  for  continuing  the  im- 
provement, but  with  the  i)roviso  that  "  no  part  of  said  sum  shall  beex- 
l)ended  until  the  officer  in  charge  shall  have  reported  that  the  railroad 
and  other  bridges  crossing  said  river  have  been  provided  with  good 
and  suitable  draw-openings."  Ko  clianges  had  in  the  meantime  been 
made  in  the  bridges,  but  the  act  of  September  19, 1890,  provided  that 
"  the  existing  provisioil  restricting  the  expenditure  of  the  balance  now 
available  for  the  improvement  of  said  river  is  hereby  repealed,  and  said 
balance  shaU  be  expended  in  continuing  the  improvement  thereof 

APPROPIUATIONS. 

August  2,  1882 $20,000 

July  5,  1884 10,000 

Augusts,  1886 7,500 

Total 37,500 

OPERATIONS   TO   JUNE  30,  1801. 

The  appropriations  to  June  30, 18S6,  amounted  to  $30,000,  and  with 
tliis  amount  it  had  been  practicable  to  build  and  equip  a  moderately 
efficient  working  plant  and  to  improve  the  river,  according  to  the  proj- 
ect adopted,  from  the  mouth  to  a  point  below  the  bridge  of  the  Ala- 
bama Central  Division  />!  the  East  Tennessee,  Virginia  and  Georgia 
liailroad,  a  distance  of  about  19  J  miles,  and  to  make  a  partial  improve- 
ment of  the  river  to  CenterVille,  for  high- water  navigation,  by  cutting 
overhanging  timber. 

During  the  fiscal  year  ending  June  30, 1891,  the  construction  of  a 
light-drall  log  boat,  suitable  for  snagging  operations  on  the  river,  was 
begun  and  nearly  completed. 

WORK  DONE  DURING  PAST  FISCAL  TEAR. 

Assistant  Engineer  O.  B.  Percy,  in  local  charge  of  the  improvement, 
reports  as  follows : 

The  lopf  boat  was  completed  July  21,  1891;  a  crew,  after  some  unavoidable  delay, 
was  organized,  and  the  boat  was  dropped  down  to  Wallace  Ferry,  about  54  miles 
above  tlie  mouth  of  the  river.  At  that  point  work  was  commenced,  and  continued 
until  September  5,  when,  on  account  of  the  small  balance  on  hand,  the  party  was 
tamed  back  and  ordered  to  push  as  rapidly  as  possible  to  the  month  or  junction 
with  the  Alabama  River;  but,  owing  to  the  low  stage  of  the  river  during  the  entire 
fall  (it  being  H  feet  lower  than  over  known  before),  the  progress  was  very  slow  and 
difficult,  and  finally  the  work  was  suspended  on  November  4,  party  discharged,  and 
the  boat  laid  up  about  5  miles  above  t  ike  Ferry,  under  charge  of  the  watchman,  to 
await  a  rise  in  the  river.  It  was  finally  brought  out  December  25,  towed  up  to  Big 
Bend,  17  miles  above  Montgomery,  and  laid  up  with  the  plant  belouj^iug  to  the  Ala- 
bama and  TaUapoosa  rivers.  No  further  work  has  been  done  on  this  improvement, 
due  to  the  appropriation  being  very  nearly  exhausted. 

During  the  working  season  the  following  obstructions  wore  removed : 

Number  of  overhanging  trees  felled  and  cut  up '. 17 

Number  of  logs  on  bank  cut  up 6 

Number  of  stumps  (cypress)  blown  up  from  channel 1 

Number  of  snags,  trees,  and  logs  removed  from  channel 1, 613 

Linear  feot  of  bank  cleared  of  l)rush 300 

Cubic  yards  of  gravel  excavated  by  scraping 277 

Linear  feet  of  willow  jetty  constructed 1/558 

Length  of  river  comparatively  cleared  of  obstructions  from  Wallace  Ferry  to  Brock 
Bend,  12^  miles  upstream,  and  river  partly  worked  over  from  Wallace  Ferry  to 
Brush  Creek,  about  12  miles  downstream. 
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It  is  not  knawn  whether  the  river  would  be  used  by  steamboats  for 
commercial  purposes  provided  the  bridges  now  obstructing  it  were 
changed  to  drawbridges  and  the  river  was  sufficiently  cleared  of  logs, 
snags,  and  overhanging  trees  to  permit  navigation.  Several  inquiries 
have  been  made  by  steamboat  men  as  to  the  character  and  feasibility 
of  its  navigation. 

If  the  improvement  is  to  be  continued,  $20,000  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1894. 

Money  statement. 

July  1, 1891,  balance  nnezpended $4, 263. 79 

June  30, 1892,  amount  expended  during  fiscal  year 4, 184. 02 

July  1, 1892,  balance  unexpended J 79. 77 

July  1, 1892,  outstanding  liabilities 8. 70 

July  1,1892,  balance  available 71.07 

Amount  appropriated  by  act  approved  July  13, 1892 7, 600. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 571. 07 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 189 1    20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

No  steamboats  have  navigated  this  river  for  many  years  past^  and  but  few  barges. 
The  entire  cotton  crop  of  this  section  was  formerly  natboated  down  the  Cahaba  to 
the  Alabama  River;  but  of  late  years,  owing  to  its  bad  condition,  very  Uttle  cotton 
or  other  produce  has  thus  been  carried  to  market. 

A  large  amount  of  sawn  and  hewn  timber  and  saw  logs  of  oak,  cypress,  and  pine 
is  annually  rafted  out  of  the  river  via  the  Alabama  River  to  Mobile,  but  no  record  of 
any  sort  is  kept  of  this  business  and  no  reliable  estimate  of  its  amount  can  be  made. 
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APPENDIX  Q. 


IMPROVEMENT  OF  CERTAIN  RIVERS  IN  ALABAMA  AND  MISSISSIPPI,  OF 
BOGUE  CHITTO,  LOUISIANA,  AND  OF  HARBORS  AT  MOBILE,  ALABAMA, 
AND  BILOXl,  MISSISSIPPI. 


BETOBT  OF  MAJOR  A,  N.  DAMBELL,  CORPS  OF  ENOINEEBS,  OFFICER  JA 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Mobile  Harbor,  Alabama. 

2.  Black  Warrior  River,  Alabama,  from 

Tuscaloosa  to  Daniels  Creek. 

3.  Warrior  and  Tombigbee  rivers,  Ala- 

bama and  Mississippi. 

4.  Noxubee  River,  Mississippi. 

5.  P.ascagoula  River,  Mississippi. 

6.  Chickasabay  River,  Mississippi. 

7.  Bluff  Cxeek,  Mississippi. 


8.  Leaf  River,  Mississippi. 

9.  Harbor  at  Biloxi  Bay,  Mississippi. 

10.  Pearl  River,  Mississippi,  below  Jack- 

son. 

11.  Pearl  River,  Mississippi,  between  Car- 

thage and  Jackson. 

12.  Pearl    River,    Mississippi,    between 

Edlnburg  and  Carthage. 

13.  Bogne  Cbitto,  Louisiana. 


United  States  Engineer  Office, 

Mobile^  Ala. J  July  16,  1892. 
General:   I  have  the  honor  to  forward  herewith  annual  reports 
•    •    *    for  the  fiscal  year  ending  June  30,  1892,  for  the  following 
works  uAder  iny  charge. 


Brig. 


Very  respectftiUy,  your  obedient  servant, 

A. 

Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


K  Damrell, 
Major,  Engineers. 


Q  I. 

improvement  of  harbor  at  mobile.  ALABAMA. 

The  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
begun  by  the  General  Government  in  1827,  the  depth  of  water  then  be- 
ing 5  J  feet  through  Choctaw  Pass  and  8  feet  on  Dog  River  Bar. 

The  following  appropriations  were  made  by  act  of  Congress: 

May  20, 1826 $10,000.00 

Marcli2,1829 20,000.00 

June  24, 1834 10,000.00 

March  3, 1835 .• 17,997.60 

March  3, 1837 50,000,00 

July  7, 1838 50,000.00 

August  3, 1852.,. 1 50,000.00 

207,997.60 
By  act  of  Congress,  March  3, 1857  (relief  claim) 20,833.08 

Total : 228.830.68 
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The  result  obtained  was  a  channel  10  feet  deep  and  200  feet  wide 
through  the  pass,  and  the  same  depth  with  an  unknown  width  over  the 
bar.  In  18G0  the  channel  through  the  pass  was  found  to  have  shoaled 
to  7i  feet,  the  depth  of  water  on  the  bar  remaining  the  same.  • 

1^0  further  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  for  the 
purpose  of  obtaining  a  depth  of  13  feet: 

By  act  of  CoDgress — 

July  11,  1870 $50,000 

March  3, 1871 50,000 

June  10, 1872 75.000 

March  3, 1873 lOOiOOO 

June  23, 1874 100,000 

March  3, 1875 26,000 

Total 401,000 

This  amounv  was  expended  in  dredging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  mouth  of  the  Mobile  River  through  Choctaw 
Pass,  and  13  feet  deep  and  200  feet  wide  through  Dog  River  Bar  to  the 
13-foot  curve  in  the  bay.  The  work  was  completed  in  1876,  and  the 
channel  remained  practically  as  it  was  dredged  until  operations  were 
commenced  under  a  new  project  to  obtain  a  depth  of  17  feet.  In  1878 
a  survey  was  directed  to  be  made  in  order  to  determine  whether  the 
existing  channel  could  be  improved  to  a  depth  of  22  feet,  and  for  this 
purpose  Congress,  by  act  of  June  18, 1878,  appropriated  the  sum  of 
$10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of 
Engineers^  suggesting  several  plans  of  improvement.  In  March,  1880, 
it  was  decided  to  continue  the  former  improvement  by  dredging  to  a 
depth  of  17  feet,  with  a  uniform  width  of  200  feet  from  the  17-foot  curve 
in  the  Mobile  River  to  the  curve  of  the  same  depth  in  the  lower  bay, 
the  estimated  cost  being  $820,000.  From  1878  to  June  30,  1887,  the 
following  amounts  were  appropriated : 

By  act  of  Congress — 

June  18, 1878  (survey) $10,000 

March  3, 1879 100,000 

June  14, 1880 125,000 

March  3, 1881 100,000 

Augu8t2,1882 125,000 

,  July  5, 1884 200,000 

August  6, 1886 90,000 

Total 750,000 

Statement  of  work  done  under  the  ahove  appropriations. 


Date  of  act. 


Kamc  of  contractor. 


Contract 

price 
mfiasure- 
nient  in 

BCOW. 


""^olT  Commenced. 


Completed. 


Ju";u;l?J?   iGeorgeCFobcs&Co.: 

Mar.    3,18«1    G.L.Long , 

R.  Miwre 

Tobiiw  Burke 

R.  Moore , 


Aug.  2,1882- 
Jnly  6,1884, 
Aug.  6,1886 


Total. 


Cents. 

12.3 

11.7 
12.3 
9.0 
9.5 


1,610,804 

724, 730 

888,093 

1, 920, 438 

829,854 


Fob.  19. 1881 

Mar.  21, 1882 
Jan.  24,1883 
Sept.  19, 1884 
Oct.     2, 1886 


^ov.   9,1882 

Jan.  24,1884 
Feb.  9.1881 
June  15,  J886 
Apr.  25, 1887 


5.973.919 
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The  channel  of  17-foot  depth  was  opened  to  a  width  of  75  feet  in  1882 
and  was  widened  to  180  feet  in  1889,  and  i>raictieally  completed. 

During  this  time  vessels  passed  through  with  a  maximum  draft  of  18 
feet,  but  owing  to  a  filling  in  the  cut  at  the  lower  end  the  draft  was  gen- 
erally limited  to  1(5  feet. 

February  6, 1885,  a  project  was  submitted  for  the  improvement  of 
Mdbile  River  and  Harbor,  with  a  view  of  securing  23  feet  depth  of  water 
by  enlarging  and  deepening  by  dredging  the  channel,  which,  since  1870, 
had  been  deepened  in  that  manner,  first  from  9  to  13  feet,  and  then  from 
13  to  17.  The  estimated  cost  of  the  23-foot  project,  with  extension  made 
by  act  of  September  19,  1890,  is  $2,043,800,  made  up  as  follows: 

Completiou  of  I'^foot  channel  (including  removal  of  material  filled  in 
cut)  upon  which  estimate  for  23- foot  cut  was  based $282^  000 

Dredging  channel  280  feet  wide  on  top  of  cut  and  central  depth  of  23  feet.     1, 500, 000 

Removing  material  that  will  fill  in  during  progress  of  work  on  23-foot 
channel  (during  three  years) 198, 000 

Dredging  channel  in  Mobile  River  up  to  Chickasabogue  280  feet  wide 
and  23  feet  deep ' 63,800 

Total 2,043,800 

To  which  must  be  added  $60,000  per  year  after  June  30, 1891,  for 
removing  material  that  will  fill  in  during  the  progress  of  the  work. 

From  August  11, 1888,  to  the  end  of  this  fiscal  yeai'  the  following 
appropriations  have  been  made: 

By  act  of  Congress — 

August  11,  1888 $250,000 

September  19,  1890 350,000 

Totul 600,000 

Under  the  appropriation  of  $250,000,  made  by  act  of  August,  1888, 
work  was  commenced  in  October,  1888,  and  continued  to  the  middle  of 
February,  1890,  at  which  time  a  cut  had  been  made  80  feet  wide  and 
from  19  to  20  feet  deep  from  Mobile  to  where  that  depth  practically 
existed  in  the  lower  bay. 

Under  the  appropriation  of  $350,000,  made  by  act  of  Congress  of  Sep- 
tember 19,  1890,  work  was  commenced  on  January  1, 1891,  and  con- 
tinued to  the  end  of  the  fiscal  year  June  30,  1892. 

statement  of  work  done  under  above  appropriations. 


Pate  of  act. 

Name  of  contractor. 

Con- 
tract 
price, 
mean- 
urod 
in 

BCOWS. 

Cubic 
yards  re- 
moved. 

Commenced. 

Completed. 

Plant. 

Ang.  11, 1888 

Sept.  19, 1890 

Do 

Alabama  Dredgiiifr 
and  Jetty  Com- 
pnny. 

National  Dredging 
Company. 

Alabama  Dredging 
and  Jotty  Com- 
pany. 

Cents. 
9 

8| 
15 

2,312,295 

3.oeo,6i9 

395,691 

Oct.  15,1888 
Jan.    1,1891 
July    1,1891 

Feb.  17,1880 
May    2,1892 

2  clam-shell 
dre4lge8, 4  scows, 
2  tugs. 

3  clam-shell 
dre<1ges,  8  scows, 
and  4  tu»ra. 

1  c  I  a  m  -  H  h  e  1 1,  2 

scows  and  1  tug. 
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Tabular  statement  showing  the  channel  as  dredged  and  its  condition  June,  1S9S. 


Dredged  1881-1892. 

E.\amination8. 

3 

1 

if 

-1 

June, 

June, 

June, 

1 

1890. 

1891. 

1892. 

sag 

gng 

-=-1 

f 

Crosa  section  at-  ' 

J3 

S"^'^ 

3      tS 

s"^;3 

^l 

■a 

1 

is 

09  4)0 

Bm2 

H  P.S 

Q 

9 

a 

& 

«oP 

«8  O  P 

£ 

Fat 

Feet. 

5 

^-oS 

3-0  « 

;;^^S 

mut. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Initial  point  at  mouth  of  Mo- 
No.  1. 
Chain  Clnster  No.  1  to  Chain 

145 

23-24 

Chain  Cluster  No 

620* 

21.4 

20.4 

20.2 

1. 

0.06 

830 

145 

23-24 

Chain  Cnuster  No. 

530 

21.6 

19.3 

26.3 

Cluster  No.  2. 

2. 

Chain  Cluster  No.  2  to  Upper 

0.45 

2,080 

145 

2^-24 

Upper  Gap  Light 

700 

20.5 

2L5 

25.9 

Gap  Light  Stake. 

Stake. 

Upper  Gap  Liglit  SUke   to 
cluster  No.  2. 

0.64 

978 

245 

2a-24 

Cluster  No.  2 '. 

700 

21.9 

2L6 

28.0 

Cluster  No.  2  to  Chain   Clus- 

L07 

2,259 

155 

23-24 

Chain  Cluster  No. 

700 

20.4 

23.0 

26.8 

ter  No.  3. 

3. 

Chain  Cluster  No.  3  to  Lower 

L48 

2,182 

155 

23-24 

Lower  Gap  Light 

700 

20.3 

20.0 

28.0 

Gap  Light  Stake. 
Lower  Gap   Light  SUke  to 
Cluster  No.  3. 

Stake. 

1.96 

2,565 

145 

23-24 

Cluster  No.  3 

700+ 

22.2 

20.5 

27.3 

Cluster  No.  3  to  Cluster  No.  4. . 

2.46 

fi,603 

145 

23-24 

Cluster  No.  4 

700+ 

20.2 

26.2 

26.0 

Cluster  No.  4  to  Cluster  No.  5  . 

8.25 

4,194 

145 

23-24 

Cluster  No.  5 

700+ 

20.6 

28.0 

28.7 

Cluster  No.  5  to  Cluster  No.  6  . 

3.50 

1,338 

145 

23-24 

Cluster  No.  0 

709+ 

20.8 

26.5 

26.7 

Cluster  No.  6  to  Cluster  No.  7  . 

4.02 

2,735 

145 

23-24 

Cluster  No.  7 

700  + 

18.8 

23.5 

23.9 

Cluster  No.  7  to  Cluster  No.  8  . 

4.59 

2.998 

145 

23-24 

Cluster  No.  8 

700+ 

19.6 

26.7 

25.2 

Clu-ster  No.  8  to  Cluster  No.  9  . 

5.09 

2.654 

145 

23-24 

Cluster  No.  9 

700  + 

20.2 

28.0 

26.2 

Cluster  No.  9  to  Cluster  No.  10. 

5.61 

2,713 

145 

23-24 

Cluster  No.  10.... 

700+ 

20.8 

18.6 

25.5 

Cluster  No.  lOto  Cluster  No.  11 . 

6.11 

2,655 

145 

23-24 

ClusterNo.il.... 

700+ 

19.0 

18.4 

25.5 

Cluster  No.  11  to  Cluster  No.  12 . 

6.60 

2,610 

145 

23-24^  Cluster  No.  12.... 

700+ 

19.0 

17.8 

25.5 

Cluster  No.  12  to  Cluster  No.  13 . 

7.08  2,501 

145 

23-24 

Cluster  No.  13  .... 

700+ 

19.3 

18.2 

-23.5 

Cluster  No.  13  to  Cluster  No.  14. 

7.54   2,418 

145 

23-24 

Cluster  No.  14  ... . 

700+ 

19.4 

18.1 

25.8 

Cluster  No.  14  to  Cluster  No.  15. 

8.03   2,625 

145 

23-24 

Cluster  No.  15.... 

700+ 

19.3 

18.2 

25.6 

Cluster  No.  15  to  Cluster  No.  16. 

8.54'  2,666 

145 

23-24 

Cluster  No.  16  ... . 

700+ 

19.3 

17.9 

26.5 

Cluster  No.  16  to  Cluster  No.  17. 

9.03|  2,591 

145 

23-24 

Cluster  No.  17  .... 

700+ 

19.2 

17.6 

24.0 

Cluster  No.  17  to  Cluster  No.  18. 

9.52  2,582 

145 

23-24 

Cluster  No.  18  ... . 

700+ 

19.1 

17.8 

23.7 

Cluster  No.  18  to  Cluster  No.  19. 

10.  OL  2.616 

145 

23-24 

Cluster  No.  19  ... . 

700+ 

19.0 

17.9 

25.5 

Cluster  No.  19  to  Cluster  No.  20. 

10.52  2,659 

145 

23-24 

Cluster  No.  20  .... 

700+ 

19.7 

18.0 

23.5 

Cluster  No.  20  to  Cluster  No.  21 . 

11.00  2,580 

145 

23-24 

Cluster  No. 21  .... 

700+ 

20.5 

ia2 

24.1 

ClusterNo.  21  to  Cluster  No  22. 

11.41    2.550 

145 

23-24 

Cluster  No.  22 

700+ 

19.6 

17.8 

23.5 

Cluster  No.  22  to  CI  uster  No.  23 . 

11.99   2,590 

145 

23-24 

Cluster  No.  23  .... 

700+ 

19.2 

17.8 

23.0 

Cluster  No.  23  to  Cluster  No.  24 . 

12.45   2,502 

145;  23-24 

Cluster  No.  24  ... . 

700+ 

19.5 

17.2 

24.0 

auster  No.  24  to  Cluster  No.  25 . 

12.94   2,560 

145  23-24 

Cluster  No.  25  ... . 

700+ 

19.2 

17.4 

23.6 

Cluster  No.  25  to  Cluster  No.  26. 

13.42   2,535 

145!  23-24 

Cluster  No.  26  .... 

700+ 

18.7 

17.1 

22.6 

Cluster  No.  26  to  Cluster  No.  27 . 

13.91   2,592 

145  23-24 

Cluster  No.  27 

700+ 

18.2 

17.2 

21.8 

Cluster  No.  27  to  Cluster  No.  28 

14.40   2,592 

145  23-24 

Cluster  No.  28  .... 

700+ 

18.4 

17.0 

2L3 

Cluster  No.  28  to  CI  uster  No.  29. 

14.09   2,587 

145  23-24 

Cluster  No.  29.... 

700+ 

17.9 

17.1 

22.6 

Cluster  No.  29  to  Cluster  No.  30. 

15.39,  2,620 

145i  23-24 

Cluster  No.  30  ... . 

700+ 

18.3 

16.7 

23.0 

Cluster  No.  30  to  Cluster  No.  31 . 

15.91 

1,790 

145 

23-24 

Cluster  No.  31  ... . 

700+ 

17.2 

16.1 

28.0 

Cluster  No.  31  to  Cluster  No.  32. 

16.21 

2,580 

145 

23-24 

Cluster  No.  32 

700+ 

17.7 

16.3 

23.0 

Cluster  No.  32  to  Cluster  No.  33. 

16.71 

2,650 

185 

23-24 

Cluster  No.  33  ... . 

700+ 

17.4 

16.4 

22.0 

Cluster  No.  33  to  Cluster  No.  34 . 

17.24 

2,750 

185 

23-24 

Cluster  No.  34.... 

700+ 

16.7 

16.0 

22.0 

Cluster  No.  34  to  ClusU^r  No.  35. 

17.75 

2,725 

185 

23-24 

Cluster  No  35  .... 

700+ 

17.3 

20.1 

2L9 

Cluster  No.  35  to  Cluster  No.  36. 

18.27 

2,750 

185   23-241  Cluster  No. 36  .... 

700+ 

16.6 

23.7 

2L8 

Cluster  No.  36  to  Cluster  No.  37 . 

18. 77 

2,615 

lbs!  23-24   Cluster  No.  37  ... . 

700+ 

15.9 

24.5 

21.7 

ClusU^r  No.  37  to  ClusUr  No.  38. 

19.25 

2,510 

185i  23-24;  Cluster  No. 38  .... 

700  + 

16.5 

23.2 

23.7 

Cluster  No.  38  to  Cluster  No.  39. 

19.76 

2.695 

185  23-24'  Cluster  No. 39  .... 

700+ 

18.6 

23.3 

24.6 

Cluster  No.  39  to  Cluster  No.  40. 

20.27 

2,705 

185  23-24   Cluster  No.  40  ... . 

700+ 

15.9 

23.2 

24.8 

Cluster  No.  4u  to  Cluster  No.  41 . 

20.69 

2,227 

185   23-24   Cluster  No.  41  .... 

700  + 

16.2 

20.7 

^4 

Cluster  No.  41  to  CI  uster  No.  42 . 

2L29 

3,160 

185i  23-24   Cluster  No.  42  .... 

700  f 

15.  a 

19,7 

23.1 

Clust*^  No.  42  to  Cluster  No.  43. 

21.83 

2,824 

185 

2:j.  24 

Cluster  No. 43-... 

700  f- 

15.6 

14.7 

24.8 

Cluster  No.  43  to  Cluster  No.  44. 

22.33 

2,660 

185 

23-24 

Cluster  No. 44  .... 

700+ 

16.7 

14.9 

20.6 

Cluster  No.  44  to  Cluster  No.  45 . 

22.94 

3,230 

185 

23-24 

Cluster  No.  45  ... . 

700+ 

17.8 

15.4 

2L9 

Cluster  No.  45  to  Cluster  No.  46. 

23.  35 

2,145 

185 

23-24 

Cluster  No.  46.... 

700+ 

17.5 

15.4 

2L7 

Cluster  No.  46  to  Cluster  No.  47. 

23.89 

2,865 

185 

23-24 

Cluster  No. 47  .... 

700+ 

17.9 

16.1 

20.2 

Cluster  No.  47  to  Cluster  No.  48 

24.40 

2, 701 

185 

2,3-24 

Cluster  No. 48  .... 

700+ 

18.3 

16.1 

22.4 

Cluster  No.  48  to  Clu.Hter  No.  49. 

24.94 

2,83:i 

185 

23-24 

Cluster  No.  49  ... . 

700+ 

19.5 

17.0 

24.2 

Cluster  No.  49  to  Cluster  No.  50 

25.49 

2.930 

185 

23-24 

Cluster  No.  50 

700+ 

20.4 

17.7 

25.7 

Cluster  No.  50  to  Cluster  No.  51 . 

25.91 

2,210 

185 

23-24 

Cluster  No. 51  .... 

700+ 

18.6 

17.8 

25.5 

Five  hundred  thousand  dolhirs  annually  is  tlie  least  amount  that 
can  be  used  in  a  successful. prosecution  of  the  work. 
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Money  statement. 

July  1,1891, balance  unexpended... $293,319.68 

June  30, 1892,  amount  expended  during  fiscal  year 275, 198. 23 

July  1, 1892,  balance  unexpended 18, 121.45 

July  1, 1892,  outstanding  liabilities $11,871.34 

July  1, 1892,  amount  covered  by  uncompleted  contracts 4, 478. 80 

16,350.14 

July  1, 1892,  balance  available 1,771.31 

Amount  appropriated  by  act  approved  July  13,  1892 212, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 214, 271. 31 

Amount  (estimated)  required  for  completion  of  existing  project 1, 231, 300. 00 

Amount  (estimated)  required  for  preservation  of  improvement 120, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


.  Entries- 

Cleanuices— 

Deftoription. 

1892. 

1891. 

1892. 

1801. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

100, 001 
37, 955 
21, 071 

Crew. 

Foreign 

CoMtwise ... 
Amorican 

156 
151 
68 

108.190 
100, 235 
23.890 

2,107 

2,789 

503 

137 
130 
45 

87, 781 
78, 187 
15,601 

1,778 

2,184 

331 

164 
134 
80 

121.229 
82,300 
28. 321 

2,309 

2,322 

595 

149 
71 

1,772 
895 
481 

Total.... 

375 

232, 315 

5,399 

312 

181,569 

4,293 

378 

231,850 

6,226 

280 

159,027 

3,448 

Imports  and  exports. 

Description. 

Duties  on  imports 

Tounngo  dues 

Hospital  c4)llections 

Miscellaneoua 

Total  collectiona 

Exports  to  foreign  porta ■ 


1892. 


$7, 949. 72 

6, 429. 42 

328.00 

1, 418. 39 


16, 125.  .'>3 
2,790,014.00 


1891. 


$7,560.07 

4, 045.  .)0 

552.50 

1, 255. 00 


U,  314. 27 
3, 309, 308. 00 


Comparative  atatement  of  Hmberf  lumber,  etc.,  shipped  to  foreign  and  coastwise  ports. 


Description. 

1892. 

1891. 

1890. 

1881. 

Lomber: 

Forpicn         •-- 

Totut. 
51, 217 
24,838 

Toi}$. 
40,054 
31, 123 

Tont. 

87,364 

11,792 

2Vn». 
15, 375 

Coastwise 

12,783 

Total 

76,055 

71,177 

99,156 

28,158 

Timber: 

Foi^^iirn .• 

73,527 

62,292 

33.992 

27, 101 
1,744 

Coastwise - 

Total    

73,527 

62,292 

33,992 

28,845 

Cross-ties,  plle%  and  poles : 

Foreign 

4,561 
1,909 

Coastwisf    -     - ,.--  -  , 

Total 

6,460 



== 
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Comparative  statement  oftimherj  /ww&er,  etc. — Continued. 


Dcscriiition. 


Shinf!l(*8 : 

Foreign . . . 
Coaatwiee. 

Total  . 


1892. 


Tim*. 
585 
1,350 


1891. 


1890. 


Ton*.     I 
129  1 


Tons. 
135 
154 


1881. 


Tans. 


866 
480 


1,935 


148 


289 


1,346 


Staves : 

Forei  gn 

Goafltwise 

189 

!       i»2 

111 
83 

504 

831 

Total 

j           381 

194 

504 

831 

The  following  is  a  comparative  Rtatement  of  the  number  and  character  of  vessels 
of  greater  draft  than  13  feet  which  have  passed  through  the  dredged  channel  during 
the  fiscal  years  euding  June  30^  1891  aud  1892. 


Steamers. 

Sli 

ps. 

Barks. 

Br]£9. 

^miKfflcnL 

Total. 

Draft  in  feet. 

P 

1 

g 
& 

P 

0 

& 

i 

i: 

1 

1 

,5 

P 

1 

4 

i 

i 

S 

^1  ^       rl    ,  ... 

Hi 

Si 

1 

i  i 

i 

2 

15 

i 

i 

i\t 

13  to  14 

54 
3 
4 

1 

5 
3 

?!     7 

4' 46    18     4 

2    ..           10    16     3     2 

2!  11  5 

9107 

30  28'  18 

14  to  15           

51;  M     2 

4'    3     1 
2    lOl     1 

3    S4    2I1   20 

24   90;  77 
11    2»  37 

15  to  16 

1        1     r.     1      B     6     7 

4 

4 
3 

22   22 
6    14 
2     3 

6 
3 
1 

16  to  17 

9|     7..-!     11  45   66 
iL.  1     l!    2I  10     3 

1 

1 

1 
1 

4'  03|  98 

17  to  17^ 

4 
2 
1 

6... 

1|... 

a  17    i:i 

17J  to  18 

1 

1 

13'    2 

...1... 

161    3 

18  to  19  J 

'  1   '"    ' 

6;... 

' 

1 

7! 

1 

1      1 

1 

Total 

62 

8 

68  80i  11 

1      1 

71  11 

8,  58;  43 

1      1 

87|  80 

\    ' 

8 

9 

5 

12 

79|  69  137 

71,253  246 

KoTE. — The  apparent  cli»crepancv  in  the  numbers  of  vessels  arriving  and  departing  is  explaine<l  by 
the  fkct  that  many  craft  come  up  the  channel  drawing  less  and  go  down  drawing  more  than  13  feet. 
Of  vessels  drawing  less  than  13  feet,  285  have  passed  up  and  108  have  g        '         ^"       '  '  ^     •- - 

the  past  fiscal  year. 


i  gone  down  the  channel  daring 


Q   2. 

IMPROVEMENT   OF   BLACK   WARRIOR   RIVER,  ALABAMA,  FROM  TUSCA- 
LOOSA TO  DANIELS  CREEK. 

Act  of  May  23,  1828,  declared  Black  Warrior  River,  Alabama,  free 
from  all  tolls  except  such  as  might  be  allowed  by  act  of  CoDgress  (sec. 
5244,  Revised  Statutes,  edition  of  1878,  page  1015). 

An  examination  and  partial  survey  of  the  river  from  Locust  Fork  to 
Tuscaloosa,  47^  miles,  was  made  in  1874,  in  accordance  with  provisions 
of  act  of  Congress  approved  June  23, 1874,  report  of  which  is  contained 
in  Report  of  Chief  of  Engineers,  1875. 

A  survey  of  the  river  from  forks  of  Sipsey  and  Mulberry,  92J  miles, 
was  maUe  in  the  fall  of  1879,  as  directed  by  act  of  Congress  approved 
March  3, 1879. 

The  report  thereon  is  contained  in  Report  of  Chief  of  Engineers,  1881, 
Part  U,  page  1218. 
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Appropropriations  have  been  made  as  follows: 

By  act  of— 

July  5, 1884 : $50,000 

August  5,  1886 56,250 

August  11,  1888 100,000 

September  19,  1890 150,000 

Total 356,250 

TJnder  the  first  appropriation  a  survey  for  locating  works  of  improve- 
ment and  for  obtaining  data  upon  which  to  base  detailed  plans  and  es- 
timates was  commenced  in  September,  1884,  and  a  report  proposing  a 
system  of  improvement  by  locks  and  movable  dams  was  submitted 
December  19, 1885. 

A  Board  of  Engineers  for  considering  the  report  and  project  met  in 
Tuscaloosa  February  10, 1886,  and  recommended  a  change  to  locks  and 
fixed  dams  of  increased  lift. 

Plans  and  estimates  prepared  in  accordance  with  the  recommendation 
were  submitted  August  13, 1886,  and,  with  slight  modifications,  were 
accepted  by  the  Board  in  their  report  of  April  2, 1887.  The  project  was 
approved  May  19, 1887.  The  extent  of  the  work  is  the  construction  of 
five  locks  and  dams,  with  a  total  lift  of  52  feet,  between  Tuscaloosa  and 
Daniels  Greek,  14|  miles,  and  its  purpose  is  to  furnish  slack  water  navi- 
gation for  barges  of  6  feet  draft. 

The  locks  are  to  be  52  feet  clear  width,  322  feet  long  between  hollow 
quoins,  available  length  285  feet,  and  to  have  a  depth  of  6^  feet  on 
miter  sills,  and  are  to  have  iron  gates.  The  dams  are  to  be  of  rock-fill 
tyi)e.  The  estimated  cost  was  $741,670,  which  will  b(}  probably  exceeded, 
as  the  rock  usedin  construction  is  found,  both  in  quarrying  and  working, 
more  expensive  than  was  anticipated. 

Work  was  commenced  in  March,  1888,  and  has  been  carried  on  con- 
tinually since,  with  the  exception  of  a  suspension  from  September  4  to 
October  20, 1890,  caused  by  exhaustion  of  funds. 

The  land  required  on  the  east  side  of  the  river  for  Lock  No.  1  was 
deeded  to  the  United  States  by  mayor  and  board  of  aldermen  of  the 
city  of  Tuscaloosa,  Ala.,  in  November,  1887. 

For  the  fiscal  year  ending  June  30, 1888,  the  work  done  was  prepar- 
atory, viz,  clearing  and  grading  lock  site,  building  necessary  sheds 
and  quarters,  commencing  track  to  quarry,  stripping  quarry,  etc.  A  lock 
tender's  house,  to  serve  as  Engineer's  office  during  construction,  was 
contracted  for  and  completed  in  May,  at  a  cost  of  $1,990. 

During  the  fiscal  year  ending  June  30, 1889,  the  preparatory  work 
was  finished,  comprising  If  miles  of  track  to  the  quarry,  two  inclines 
into  the  lock  chamber,  forming  a  circuit  for  delivering  stone^  cofferdam 
7  to  12  feet  high  and  550  feet  long  completed,  19  derricks  framed  and  put 
up,  bank  excavation  for  lock  wsills  finished,  and  a  derrick^'boat  and  two 
barges  built. 

The  work  of  construction  proper  duringthe  year  was: 

Cubic  yardfl. 

Stone  qnarriod 7,811 

Stone  cut 2,364 

Stone  laid 1,4^4 

Bock  excavation  in  foundation , 816 

Earth  excavation  in  foundation , 1, 500 

During  the  fiscal  year  ending  June  30, 1890,  the  work  done  was : 

Masonry  laid yards..  7,262 

Dry  masonry  laid do 248 

Btonecut do....      950 

Bwa  92 ^91  . 
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Stone  quarried yards . .  4, 100 

Rock  excavated  in  lock  chamber do 1, 541 

Earth  excavated  for  bank  wall do 3, 780 

Rock  placed  in  dam do 800 

Rock  placed  behind  bank  wall - do....      600 

Earth  placed  behind  bank  wall do. . . .      941 

Trestles  for  needle  dam  constructed i do 6 

The  rock  reef  on  which  the  lock  rests  was  found  so  much  cut  by 
crevices  that  it  was  found  necessary  to  carry  lock,  miter,  and  needle- 
dam  walls  down  to  the  bottom  of  the  lock  chamber,  thereby  increafiing 
the  amount  of  masonry  1,390  yards  over  tKe  estimate. 

During  the  fiscal  year  ending  June  30, 1891,  the  work  done  was  as 
follows: 

Funds  having  become  nearly*  exhausted-at  the  close  of  the  last  fiscal 
year,  the  work  in  Jidy  and  August  was  confined  to  completing  the 
masonry  of  Lock  No.  1,  and  was  then  suspended  until  October  20,  at 
which  time  a  new  appropriation  became  available. 

Upon  resuming  work  it  was  found  necessary  to  renew  the  outfit  to 
some  extent.  New  booms  and  braces  were  required  for  the  derrick 
and  a  new  road  to  the  works,  to  avoid  trespassing  upon  private  grounds. 
The  track  to  the  quarry  had  also  to  be  relaid  with  steel  rails.  This 
track  had  originally  been  a  wooden  one  with  a  strap  rail,  for  mule 
service,  the  supposition  at  the  time  being  that  the  haul  would  not  ex- 
ceed a  mile  in  length,  but  in  reaching  out  for  better  quarry  facilities 
it  finally  became  2  jniles  long,  a  distance  for  which  economy  required 
the  use  of  a  locomotive  and  steel  track.  In  addition  to  these  changes 
and  renewals,  which  were  made  durim^  the  fall  and  winter,  the  coffer- 
dams for  Locks  Nos.  2  and  3  were  i)ut  in  with  the  inclines  3,000  feet 
long  leading  down  to  them. 

The  quarry  heretofore  used  had  been  an  expensive  one  to  work  and 
only  a  small  force  could  be  advantageously  employed  on  it.  It  was 
desirable  to  get  one  capable  of  a  larger  monthly  output  and  at  less  cost 
per  yard.  Explorations  failed  to  indicate  a  better  site  along  the  river 
bank,  and  it  was  finally  determined  to  quarry  rock  from  the  river  bed. 
Accordingly  in  building  the  cofferdam  for  No.  3  it  was  made  long 
enough  (1,300  feet)  to  inclose  an  area  of  7  acres,  open  at  the  lower  end, 
where  there  is  an  abrupt  fall  of  4  feet,  so  that  the  inclosure  drains 
itself. 

Other  work  for  the  year  is  itemized  as  foUows: 

Stone  quarried,  ashlar cubic  yards. .      846 

stone  quarried,  backing do 2,600 

Stone  cut do....  1,088 

Masonry  laid do 567 

Paving  foot  of  bank square  yards. .  2, 040 

Turting  bank  slope do 3,132 

Rock  excavation  in  lock  pit cubic  yards . .  1, 255 

Earth  filling  behind  wall do 1,900 

Rock  fining  beliind  wall do 1, 800 

Sand  hauled  for  mortar do ... .      850 

Dui'ing  the  fiscal  year  ending  June  30,  1893,  was  as  follows: 

Lock  No.  1 : 

Rock  used  in  bank  revetment  and  dam cubic  yards. .      960 

Additional  paving square  yards. .      440 

Lock  No.  2: 

Rock  excavated  in  foundation cubic  yards. .      891 

Karth  excavated  in  foundation do 1, 902 

Ashlar  quarried do 2,790 

Backing  quarried do 685 

Masonry  laid do 6, 121 

Stone  cut do....  2,600 
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Look  No.  3: 

Ashlar  quarried '. yards..  356 

Backing  qnarried do ... .  325 

Stone  cat do.—.  67 

PRESENT   CONDITION  OP  THE  WORIC. 

Lock  JVb.  1. — ^Lock-tender^s  house  built  and  occupied  as  an  engineer 
ofSce.  Lock  masonry  completed.  Base  of  dam  filled  in  to  within  9 
feet  of  the  crest.  Lock  yard  paved  and  bank  sloped  and  turfed  and 
steps  laid.    The  stone  are  on  hand  prepared  for  the  abutment  and  dam. 

Lock  ITo.  2. — ^The  river  wall  is  completed;  1,341  yards,  of  masonry 
have  been  laid  in  the  bank  wall  and  the  stone  for  finishing  it  is  in  readi- 
ness. 

Lock  No.  3. — Cofferdam  built  and  356  yards  of  ashlar  quarried.  The 
foundation  for  the  lock  walls  is  being  excavated. 

It  is  estimated  that  $200,000  expended  in  the  next  two  years  will 
complete  the  work  covered  by  the  first  three  locks  and  dams.    This 
will  open  up  about  10  miles  of  river  and  render  accessible  a  large  area ' 
of  3-foot  and  4-foot  coal  seams. 

Many  of  these  haye  been  opened  and  occasionally  worked,  but  only 
for  local  consumption,  owing  to  lack  of  transportation  facilities.  They 
will  undoubtedly  become  largely  productive  as  soon  as  the  river  can  be 
utilized. 

Deed  for  site  of  Lock  l^o.  2  was  obtained  by  purchase  fipom  the  Tus- 
caloosa and  Oastle  Hill  Beal  Estate  and  Manufacturing  Company.  Deed 
for  site  of  Lock  No.  3  was  granted  by  the  trustees  of  the  State  Uni- 
versity. Deed  for  site  of  abutment  for  Lock  No.  1  was  obtained  by  con- 
demnation. 

OOMMBROIAL  IMPORTANCE. 

The  completion  of  the  project  now  in  progress  will  extend  the  navig- 
able waters  of  the  Warrior  Eiver  into  the  chief  mineral  region  of  Ala- 
bama (known  as  the  Birmingham  district),  giving  it  a  water  outlet  to 
the  Gulf.  The  first  result  anticipated  is  the  development  of  the  coal 
seams  ai^acent  to  the  river.  Under  the  favorable  conditions  for  mining  * 
that  exist  and  the  low  cost  of  barge  transportation  it  is  estimated  that 
the  output  of  these  mines  can  be  profitably  marketed  in  Mobile  Bay 
at  $1.25  per  ton.  At  this  price  the  Warrior  mines  could  practically 
monopolize  the  coal  business  of  the  Gulf,  both  for  local  consumption 
and  for  export,  and  the  coal  tonnage  on  the  river  would  be  so  great  as, 
of  itself,  to  justify  the  cost  of  river  improvement;  but  it  seems  quite 
probable  that  the  coal  business  would  not  be  the  only  or  even  the  most 
important  one  to  be  developed  by  the  improved  river;  that  to  be  de- 
rived from  other  mineral  resources  must  be  considered. 

The  present  annual  output  capacity  of  Jefferson  County,  in  which 
Birmingham  is  situated,  is  estimated  in  round  numbers  as  follows:  / 

Tons. 

Coal  (daily  capacity;  14,000) 5,000,000 

Coke 1,300,000 

Iron  ore 2,700,000 

Pigiron  (daily  capacity,  2,500) 900,000 

The  works  producing  the  above  output  can  readily  be  connected  with 
the  Warrior  by  short  extensions  of  existing  railways,  and  future  iron 
and  steel  plants,  with  the  river  opened,  would  doubtless  be  placed  on 
or  adjacent  to  the  river  banks.  At  present  the  Birmingham  furnaces 
have  to  market  their  products  in  the  Korth  and  West,  and  the  cost  of 
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transport  over  the  long  rail  ronte  by  which  these  markets  are  reached 
offsets  to  a  great  extent  the  exceptional  advantages  that  these  fur- 
naces possess  for  cheap  production.  Moreover,  the  Birmingham  prod- 
ucts, by  increasing  so  largely  the  stocks  in  the  Northern  markets,  have 
tended  to  reduce  prices,  and  doubtless  have  intensified,  if  they  have 
not  caused,  the  depression  that  has  prevailed  in  the  iron  industries 
during  the  past  two  years.  Hence  a  water  route,  opening  new  mar- 
kets to  the  Birmingham  iron  trade,  would  benefit  not  only  that  trade, 
but  the  iron  industries  of  the  whole  country. 

Should  the  Nicaragua  Canal  be  opened  the  Birmingham  furnaces, 
rolling-miUSi  and  st^l  plants  will  find  their  best  and  most  cheaply  ac- 
cessible markets  along  the  Pacific  coast  via  the  Warrior  Biver  and  the 
Nicaragua  Oan^l,    Naturally  their  products  will  move  in  that  direction. 

Money  statement 

July  1, 1891,  balance  unexpended $108,578.51 

June  90, 1892,  amount  expended  during  fiBcal  year 76, 783.43 

July  1, 1892,  balance  unexpended 31,7^.08 

July  1, 1892,  outBtanding  liabilities 6,197.47 

July  1, 1892,  balance  available 25,a;P7.61 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 —     225, 597. 61 

{Amount  (estimated)  required  for  completion  of  existing  project 185, 420. 00 
Amountthatcan  be  profitably  expendedinii8calyearendingJune30,1894   185, 420. 00 
Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q3. 

IMPROVEMENT  OP  WAREIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA  AND 

MISSISSIPPI. 

WARRIOR  RIVER. 

The  examination  and  partial  survey  of  the  river  fi*om  Tuscaloosa  to 
Demopolis  was  made  in  1874,  and  report  thereon  may  be  found  in  the 
Report  of  the  Chief  of  Engineers  of  1876,  Part  11,  page  16. 

In  its  original  condition  the  river  was  well  adapted  for  high- water 
navigation,  having  a  width  of  400  feet  at  Tuscaloosa,  gradually  dimin- 
ishing to  150  feet  near  its  mouth.  The  boating  stage  usually  lasted  five 
months,  from  December  1  to  May  1,  the  depth  ranging  from  10  to  40 
feet,  and  the  only  obstructions  encountered  were  overhanging  trees, 
which  sometimes  carried  away  chimneys  of  steamboats  and  damaged 
their  upper  works.  Below  a  10-foot  stage  snags  became  troublesome, 
and  below  6  feet  navigation  practically  ceased. 

The  obstructions  to  low- water  navigation  were:  (1)  Ninety-four  bars, 
and  reefs  that  afforded  a  ruling  depth  of  12  to  30  inches;  (2)  numerous 
snags  and  sunken  logs,  choking  up  the  bar  chutes  and  frequent  in  the 
reaches  also;  (3)  overhanging  trees  that  effectually  closed  narrow  chutes, 
even  if  otherwise  open. 

The  improvement  of  the  Warrior  was  authorized  by  act  of  Congress 
of  March  3, 1875,  and  the  project  adopted  was  to  deepen  the  bars  by 
jetty  construction,  remove  snags,  and  cut  down  overhanging  trees,  with 
a  view  to  obtaining  for  smaJl  boats  a  low  water  channel  80  feet  wide  by 
4  in  depth. 
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The  estimated  cost  of  the  improvement  was  1106,103.  Appropria- 
tions were  made  as  follows: 

Varrior  and  Tombigbee  rivers : 

March  3, 1875 $25,000 

August  14,  1876 15,000 

.     June  18, 1878 28,000 

March  3, 1879 20,000 

Warrior  River: 

June  14, 1889 20,000 

March  3,  1881 10,622 

Augnst2,  1882 10,000 

Julys,  1884 -. 12,000 

Augusts,  1886 : 18,750 

August  11, 1888 18,000 

September  19,  1890 45,000 

Total........ 222,372 

Of  this  amount,  $134,372  was  appropriated  for  the  Warrior,  and 
$88,000  for  Warrior  and  Tombigbee  jointly. 

The  execution  of  the  project  was  commenced  in  June,  1875,  and  con- 
tinued for  an  average  annual  period  of  four  /nonths  up  to  November 
10, 1885,  and  for  three  months  in  1887,  the  work  being  confined  chiefly 
to  the  removal  of  snags  and  overhanging  trees.  Ohannel  deepening 
by  jetty  construction  was  also  attempted  upon  49  of  the  bars  affording 
the  shoalest  water. 

The  work  in  1887  was  done  by  contract.  The  work  of  removing 
snags  and  logs  has  been  repeated  several  times  over  a  great  part  of 
the  river.  This  has  been  made  necessary  from  the  fact  that  landslides 
and  caving  banks  every  year  throw  many  trees  into  the  river  that, 
anchored  by  their  roots,  obstruct  the  channel.  JThis  trouble  will  con- 
tinue until  stability  shall  have  been  given  to  the  yielding  banks.  The 
work  of  sloping  and  revetting  needed  for  this  purpose  was  not  origi- 
nally contemplated,  but  as  the  necessity  for  it  became  apparent  an  ex- 
perimental section  3,000  feet  long  was  tried  in  1886,  costing  at  the  rate 
of  $6,000  per  mile,  which  proved  satisfactory. 

The  practical  results  accomplished  under  the  above  project  may  be 
stated  as  having  lowered  the  navigable  stage  3  feet,  a  boat  with  600 
bales  of  cotton  and  drawing  4J  feet  passing  down  the  river  without  dif- 
ficulty on  a  stage  barely  2  feet  above  low  water. 

Better  results  than  this  could  not  be  expected  in  continuing  the  old 
project,  because  the  slope  on  portions  of  the  river  is  such  that  the  low- 
water  discharge  will  not  give  a  uniform  depth  of  more  than  2J  feet  in  a 
chan  nel  80  feet  wide.  Moreover,  the  statement  as  to  the  results  obtained 
holds  good  only  in  the  fall,  because  the  low- water  chutes  around  th^ 
bars  lie  out  of  the  current  during  high  water,  and  consequently  fill  up- 
The  scouring-out  process  does  not  keep  pace  with  the  fall  of  the  river 
surface  in-  the  spring,  and  it  is  not  until  late  in  the  summer  that  the 
chutes  become  fhlly  opened. 

It  was  therefore  evident  that  to  secure  a  4-foot  low- water  channel  of 
navigable  width  a  new  project  had  to  be  adopted,  and  when  the  im- 
provement of  the  Black  Warrior  River  above  Tuscaloosa  was  under- 
taken for  the  benefit  of  the  recently  developed  mineral  business  of  the 
Upper  Warrior  it  was  evident  that  the  6-foot  low- water  depth  adopted 
in  that  project  should  be  extended  throughout  the  river  below. 

A  survey  of  the  Warrior  was  authorized  from  Tuscaloosa  to  the 
mouth,  in  order  to  get  the  data  necessary  for  preparing  plans  and  esti- 
mate for  the  improvements  of  the  river  on  scale  desired. 

Digitized  by  VjOOQ IC 


1446   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  survey  was  commenced  in  the  summer  of  1887  and  completed  in 
the  fall  of  1889,  and  a  report  was  submitted  December  24^  1889,  pro- 
posing a  plan  of  improvement  to  obtain  a  good  channel  with  a  mini- 
mum depth  of  6  feet  at  low  wiiter  by  a  system  of  dams  and  pnuematic 
gates  in  connection  with  snagging,  cutting  of  overhanging  trees,  bank 
revetment,  and  bar  improvement,  at  an  estimated  cost  of  $577,000. 

Since  that  time  a  more  careM  study  of  the  data  obtained  by  the  sur- 
vey has  resulted  in  a  change  in  the  views  previously  entertained  and 
a  belief  that  locks  in  similar  size  and  general  construotion  to  those 
above  Tuscaloosa  will  bei)etter  than  the  pneumatic  gates. 

The  work  during  the  fiscal  year  ending  June  SO,  1891,  was  confined 
to  a  preparation  of  a  portion  of  a  suitable  plant  for  future  use  in  the 
improvement  of  the  river,  the  old  plant  having  been  completely  used 
up,  and  an  attempt  to  do  the  work  by  contract  having  resulted  in  the 
conviction  that  it  was  more  economical  and  advantageous  to  do  the' 
work  by  day's  labor. 

The  following  is  a  statement  of  work  x>erformed  during  the  fiscal  year 
ending  June  30, 1892. 

Work  on  the  improvement  of  this  river  was  commenced  at  Forrest 
Bridge  Piers  on  December  1, 1891,  and  carried  down  to  the  mouth,  sus- 
pended December  23, 1891,  on  account  of  high  water,  resumed  early  in 
March,  1892,  at  Choctaw  Bluff,  Ala.,  suspended  during  the  latter  part 
of  March,  1892,  on  account  of  high  water,  and  resumed  in  May,  1892. 

Snags  pnUed,  cut  up,  and  removed 757 

Number  of  cuts  made 652 

Slip-ins  removed 4 

Drifts  removed,  pUes v 16 

Stumps  blasted  and  removed 8 

Logs  blasted  and  removed X 

Logs  on  bank  cut  up • 52 

Number  of  cuts  made • 133 

Overhanging  trees  feUed,  pulled  back,  and  cut  up  384 

Number  of  cuts  made 1,886 

Trees  trimmed 15 

Bushes  cut....- 694 

Money  statement 

July  1,1891.  balance  unexpended $37,127.13 

JuneSO,  1892,  amount  expended  during  fiscal  year 26,831.01 

July  1;  1892,  balance  unexpended 10,296.12 

Amount  appropriated  by  act  approved  July  13,1892 75,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 85, 206. 12 

!  Amount  (estimated)  required  for  completion  of  existing  project 457, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COBCMERCIAL  STATISTICS. 


ArUcles. 

1882. 

188L 

Cotton 

..... ............ tons.. 

675 

20 

25 

1,758 

1,600 

nn\n  T..-.J,  , 

do.... 

MS 

Xron 

do.... 

21 

T^xmnhw     r.           

do.... 

5 

General  merchandise 

do.... 

1.615 

Total 

8,833 

4,026 
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TOMBIGBEE  BIVER,  FROM  WALKERS  BRIDGE   TO  FULTON. 

The  examination  of  this  section  of  the  Tombigbee  River  was  provided 
for  by  the  river  and  harbor  act  of  March  3, 1881^  and  again  by  the  river 
and  harbor  act  of  August  5, 1886.  An  examination  was  made  under  the 
first  act  and  a  report  was  submitted  February  10, 1882,  which  is  con- 
tained in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882. 

Under  the  second  act  reference  was  made  to  the  examination  previ- 
ously made. 

For  the  improvement  of  this  section  of  the  river  the  river  and  harbor 
act  of— 

August  11, 1888,  appropriated $4,000 

September  19, 1890,  appropriated 4, 000 

Total 8,000 

The  projected  improvement  was  the  opening  of  a  channel  for  high- 
water  navigation  from  Fulton  up  to  Walkers  Bridge  by  the  removal  of 
snags  ^nd  overhanging  trees  at  an  estimated  cost  of^  $11,00(). 

Work  was  commenced  at  Fulton  on  November  17, 1888,  and  continued 
to  December  21,  1888,  when  work  wa«  suspended  on  account  of  high 
water.  It  was  resumed  as  soon  as  the  stage  of  water  would  permit, 
March  15, 1889,  and  continued  to  the  middle  of  August,  1889.  Work 
under  appropriation  of  $4,000,  made  by  act  of  September  19, 1890,  was 
commenced  in  January,  1891,  at  Stevens  Field  and  carried  on  until  a 
rise  of  the  river  caused  susi^ension  on  February  4, 1891,  and  resumed 
again  in  March,  and  Walkers  Bridge  was  reached  in  May  16, 1891. 

On  account  of  high  water  during  March,  April,  and  May,  1891 ,  con- 
siderable necessary  work  had  to  be  i)a8sedover;  it  was  deemed  best 
to  return  downstream  and  go  over  the  work  again  while  the  water  was 
low.  The  party  working  downstream  reached  Fulton  on  the  30th  of 
June,  1891,  and  completed  the  projected  iipprovement. 

The  improvement  made  will  not  be  permanent,  but,  owing  to  caving 
banks  and  shifting  of  channels,  will  require  reworking  from  time  to 
time. 

The  following  obstructions  were  removed  during  the  fiscal  year  end- 
ing June  30, 1891 : 

Trees  pulled 454 

Trees  cat •. 2,886 

Lo^  removed 1,085 

Drifts  removed 4 

Stumps  removed 640 

The  results  obtained  by  the  imi)rovement  are  as  follows: 

Bafts  of  timber  of  much  larger  size  than  formerly  can  be  floated  down 
without  breaking  them  up  as  was  formerly  necessary  on  a  stage  of  3^ 
'feet  above  low  water,  and  barges  80  feet  long,  22  feet  beam,  and  4  feet 
draft  can  be  used  when  the  water  is  6  feet  above  low  water. 

It  is  estimated  that  the  saving  in  freight  and  expense  of  transporta- 
tion on  cotton  and  timber  and  other  supplies  will  be  not  less  than 
$12,000  annually. 

The  length  of  this  section  of  the  river  as  given  in  the  report  of  the 
preliminary  examination  (25  miles)  is  much  too  small. 
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Money  statement. 

July  1,  1891,  balance  nnexi>ended $1,482.82 

June  90,  1892,  amonnt  expended  during  fiscal  year 1^073.93 

July  1, 1892,  balance  unexpended 408.89 

Amount  appropriated  by  act  approved  Jnly  13,  1892 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3^408.89 

{Amount  (estimated)  required  for  preservation  of  improvement 1, 000. 00 

Amount  that  can  beprofi  tably  expended  in  fiscal  year  ending  J  unc  30, 1894  X,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COmffEBCIAL  BTATIflTICS. 


ArticleB. 

1892. 

189L 

Lumber ; 

tons.. 

8.^ 

3^000 
125 

StaTes » 

do... 

Total 

8,278 

3,125 

TOMBIGBEE  BIYSR  FROM  FULTON  TO  VIEHNA. 

A  survey  of  that  portion  of  this  section  of  the  river  fipom  Fulton  down 
to  Colnmbns,  144  miles,  was  made  under  the  act  of  June  10, 1872,  and 
report  of  same  submitted  September  20, 1873.  This  report  is  contained 
in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1873. 

An  examination  was  made  of  the  remaining  poition,  65  miles,  under 
the  act  of  July,  1870,  report  of  which  is  contained  in  Annual  Eeport  of 
the  Chief  of  Engineers  for  1871. 

Previous  to  improvement  navigation  was  carried  on  only  during  the 
winter  (high-water)  season,  and  was  seldom  attempted  above  Aberdeen, 
112  miles  below  Fulton.  Snags,  sawyers,  and  stumps  obstructed  the 
channel,  in  low  stages,  so  that  navigation  practically  ceased  on  a  stage 
6  feet  above  low  water  below  Columbus,  and  12  feet  above.  Over- 
hanging trees  were  troublesome  at  all  stages  and  frequent  cause  of 
damage.  The  normal  width  of  the  river  on  a  navigable  stage  was  from 
80  feet  at  Fulton  to  150  at  Vienna.  The  project  ^Klopted  for  this  divi- 
sion was  to  improve  high- water  navigation  from  Fulton  to  Columbus  by 
removing  all  timber  obstructions  above  the  low- water  plane,  and  to 
clear  the  banksof  overhanging  trees  from  Columbus  to  Vienna.  Besides 
clearing  the  river  bed  and  banks  of  obstructions,  it  was  proposed  to 
deepen  the  bars  by  dikes  and  jetties,  so  as  to  increase  the  depth  of  them 
(12  inches  to  13  inches)  3  feet,  with  a  width  of  40  feet. 

The  estimated  cost  of  the  improvement  of  the  entire  river  was  $205,000. 

The  amounts  appropriated  for  this  division  and  specially  designated 
jn  appropriations  made  for  the  Warrior  and  Tombigbee  have  been: 


By  act  of— 

March  3,1873 $10,000 

Jnne  18,1878 12,000 

March  3, 1879 10,000 

June  14,1880 16,000 

March  3,1881 7,365 


By  act  of— 

Angu5t2,1882 17,600 

July5,18W 10,000 

Angust  5,1886 7,500 

Angust  11,1888 6,500 

September  19, 1890 6,000 


Work  was  cx>mmenced  in  August,  1878,  and  continued  annually 
during  a  portion  of  each  year  until  May  12, 1888. 
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The  work  accomplished  has  been  as  follows; 

Prom  Fulton  to  Columbus  the  project  has  been  completed  as  desig- 
nated^ and  navigation  secured  down  to  a  stage  4  feet  above  low  water. 
Below  Columbus  5,130  snags,  stumps,  and  sunken  logs  have  been  re- 
moved, overhanging  trees  cut,  and  20  bars  deepened  to  3  feet,  leaving 
16  unimproved;  The  effect  of  the  improvement  has  been  to  afford  a 
navigable  channel  from  Columbus  to  Vienna  for  boats  drawing  3  feet 
with  the  river  2  feet  abgve  low  water.  Another  foot  can  be  gained  by 
improving  the  unworked  bars  on  the  plan  heretofore  adopt^,  but  the 
results  obtained  from  the  deepened  bars  show  that  they  will  not  gen- 
erally maintain  the  3  feet  required,  and  a  2-foot  low- water  channel  is 
all  that  can  be  expected  from  the  scouring  method  heretofore  used. 

The  cost  of  maintaining  the  improv^  condition  would  be,  about 
^  .$8,000  annually. 

A  survey  of  the  river  from  Columbus  to  Vienna  was  made  in  1887, 
and  report  with  project  and  estimates  for  a  channel  of  6  feet  depth  at 
low  water  was  submitted  December  24, 1889. 

Work  during  the  year  ending  June  30, 1891,  consisted  in  the  prepa- 
ration of  part  of  a  plant  for  future  operations,  and  the  commencement 
of  work  of  improvement  at  Fulton,  June  30^  and  at  Aberdeen,  June 
15, 1891,  both  forces  working  down,  and  at  Vienna,  June  28, 1891,  this 
force  working  up  toward  Columbus. 

Daring  the  fiscal  year  ending  June  30, 1892:  Work  commenced  in 
June,  1891,  by  one  party  from  Aberdeen,  Miss.,  up,  and  improved  62 
miles.  A  second  party  commenced  July  1,  ab  Fulton,  Miss.,  and  im- 
proved 60  miles  downstream.    Work  suspended  September  30, 1891. 

Snags  cut  np  and  removed 2,317 

Cuts  made 630 

Stumps  leveled  and  blasted 803 

Cuts  made 261 

Sunken  logs  cut  up ^ 167 

Cuts  made 249 

Logs  on  bank  cut  up 1, 400 

Cuts  made 5,379 

Overhanging  trees  felled,  pulled  back,  and  cut  up 4,101 

Cuts  made 8,086 

Bushes  cut 6,305 

Willows  cut,  yards 375 

Jetties  repaired 4 

Money  statement 

July  1, 1891,  balance  unexpended M, 714.26 

June  30, 1892,  amount  expended  during  fiscal  year ;      4, 714. 26 

Amount  appropriated  by  act  approved  July  13, 1892 6, 000. 00 

{Amount  (estimated)  required  for  preservation  6i  improvement 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinj^  June  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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TOMBIGBEE  BI^ER  FEOM  ITS  MOUTH   X7P  TO  DEMOPOLIS. 

Survey  of  this  portion  of  river  wii^  directed  by  the  act  of  August  11, 
1888. 

Eeport  upon  the  survey  was  submi  tted  December  24. 1889.  The  proj  - 
ect  proposed  was  to  obtain  a  channel  of  6  feet  depth  at  ordinary  low- 
water  by  theren^oval  of  snags,  logs,  and  overhanging  trees,  dredging, 
bank  revetment,  and  the  construction  of  locks  and  dams. 

The  length  of  this  section  of  the  river  to  be  improved  is  191  miles. 

The  estimated  cost  is  $508,808. 

By  the  act  of  September  19, 1890,  an  appropriation  was  made  of 
$56,000  for  this  work. 

Operations  during  the  fiscal  year  ending  June  30, 1891,  consisted  in 
the  preparation  of  a  plant,  most  of  which  was  completed,  and  the  full 
improvement  of  the  river,  according  to  the  project,  frojn  the  mouth  up, 
65  miles,  and  the  partial  improvement  of  37|  miles  more. 

Operations  during  the  fiscal  year  ending  June  30, 1892,  were  as  fol- 
lows: Commenced  July,  1891,  suspended  in  November,  1891,  on  ac- 
count of  high  water,  and  resumed  June  1, 1892.  Operations  were  com- 
menced at  Millers  Gin,  44^  miles  above  the  mouth,  in  removing  snags, 
logs,  trees,  etc.,  as  far  as  Barneys  Shoals,  156  miles  above  the  month. 
The  old  jetties  at  Osage  and  Barneys  shoals  were  repaired. 

From  June  1  to  June  30, 1892,  snags,  logs,  trees,  etc.,  were  removed 
from  Demopolis,  Ala.,  12  miles  downstream. 

The  improvement  of  McGrews  Shoals,  Alabama,  63  miles,  Woods 
Bluff  101  mile«,  and  Pearsons  Shoals  128  mil^s  above  the  mouth,  by 
blasting  and  rock  excavations,  was  commenced. 

The  Allowing  is  a  statement  of  work  performed : 

8nag8  polled,  cut  up,  and  removed 584 

Number  of  cuts  made 1, 396 

Stumps  blasted,  leveled,  and  removed 16 

Logs  on  bank  cut  up ^ 15 

Overhanging  trees  felled,  puUcdback,  and  cut  up 611 

Number  of  cuts  made 852 

Bushes  cut 693 

Old  ietties  repaired linear  feet . .  1, 585 

Rock  blasted  and  excavated cubic  yards..  2,944^ 

Sunken  barges  removed 3 

An  annual  appropriation  of  $10,000  will  be  required  for  the  preser- 
vation of  this  improvement  of  the  river,  and  should  be  made  separately 
from  the  appropriation  for  the  work  proper. 

Money  statement 

July  1, 1891,  balance  unexpended  ..» $45,351.02 

June  30,  1892,  amount  expended  during  fiscal  year 38, 538. 87 

July  1,  1892,  balance  unexpended 6,812.15 

Amount  appropriated  by  act  approved  July  13, 1892 125, 000. 00 

Amount  available  for  the  fiscal  year  ending  June  30, 1893 131, 812. 16 

r  Amount  (eststimated)  required  for  completion  of  existing  project 328, 808. 00 

I  Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  30, 1894  328, 808. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


I    harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Ariicl«0. 

1892. 

Cotton 

tons.. 

9,500 

Gnin  ^  T.  ..  r  .,  T  ............  r  ... . 

do... 

7,084 

Iron 

do... 

71 

IjiimbAT  Rnd  cross-tioA            & . 

do 

41  866 

Shinglee     

(lo 

l!l46 

G^eral  merobandise 

..,, do... 

17,709 

Total 

77,376 

TOMBiaSEB    BIYEB    FROM    DBMOPOLIS,    ALABAMA^    TO    COLUMBUH, 

MISSISSIPPI. 

Extending  improvement  to  secure  6  feet  draft  at  low  water.  The 
survey  of  tUs  section  of  the  river  was  directed  by  the  act  of  August 
11, 1888. 

Beport  upon  the  survey  was  submitted  December  24,  1889.  The 
project  proposed  was  to  obtain  a  channel  of  6-feet  draft  by  the  removal 
of  logs,  snags,  and  overhanging  trees,  bank  revetment,  bar  improve- 
ment by  contraction  works,  and  dams  and  locks,  at  an  estimated  cost 
of  $770,400. 

The  length  of  this  portion  of  the  river  is  156  miles. 

An  appropriation  was  made  by  the  act  of  September  19,  1890,  ol 
$15,000. 

Operations  during  the  fiscal  year  ending  June  30, 1891,  consisted  in 
the  preparation  of  a  plant  for  the  work.  Wor'k  was  commeuced  during 
June. 

During  the  fiscal  year  ending  June  30, 1892,  work  was  suspended 

December  23,  1891.    Twenty-two  and  one-half  miles  from  Windham 

down  were  deared  of  snags,  logs,  and  overhanging  trees,  and  the 

remainder  of  the  time  was  devoted  to  removing  sunken  obstructions 

at  Ten  Mile  Shoals,  10  miles  belo^  Columbus.  .  Work  performed — 

Snags  pulled,  out  up,  and  removed 1,018 

Cu  ts  made 244 

Stamps  leveled,  blasted,  and  removed 1, 499 

Cntsmade - 199 

Sunken  trees  polled,  cat  up,  and  removed 110 

Cntsmade i 435 

Logs  on  bank  cut  up 1,007 

Cntsmade 3,753 

Overhanging  trees  feUed,  puUed  back,  and  cut  up 7,406 

Cuts  mad^ ^ 18,581 

Trees  deadened 39 

Trees  trimmed 197 

prushescut 4,383 

The  amount  of  $20,000  should  be  made  available  each  year  for  the 
removal  of  the  yearly  accumulation  of  snags,  slip-ins,  etc.,  on  the  War- 
rior and  Tombigbee  rivers  (including  all  the  divisions). 

An  annual  appropriation  of  about  $28,000  will  be  required  for  the 
preservation  of  tiie  improvement 

Money  statement 

July  1, 1891,  balance  unexpended $14,712.00 

June  30, 1892,  amount  expended  during  fiscal  year 14,712.00 


Amount  appropriated  by  act  approved  July  13,  1892 35,000.00 

{Amount  (estimated )^quired  for  completion  of  existing  project 729, 400. 00 
Amounttnat  can  be  profitably  expended  iu  fiscal  vear  ending  JuueSO,  1894  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  jiJLJVlC 
harbor  acts  of  1866  and  1867.  ^ 
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Articles. 

1802. 

Cotton 

tOD8.. 

a,  000 

Grain 

do.-.. 

2,916 

Iron - - <lo 

29 

Ltjivn  ber 

do.-.. 

6,833 

OMHAral  innn*hii.nr11iiA 

do 

7,291 

• 

Total 

19,069 

Q  4- 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river,  provided  for  by  act  of.  Congress  ap- 
proved March  3, 1879,  was  made  daring  the  month  of  March,  1880,  and 
extended  from  Macon,  iNoxubee  Gounty,  Miss.,  to  its  mouth. 

Bei)0rt  is  contained  in  the  Annual  Beport  of  the  Chief  of  Engineers 
for  1880.  The  condition  of  the  river  when  examined  was  such  that  dur- 
ing all  seasons  of  the  year  and  at  all  stages  of  water,  navigation,  ex- 
cept by  small  flatboats,  was  practically  impossible. 

Steamboats,  prior  to  the  building  of  the  Mobile  and  Ohio  Railroad 
(1859),  plied  the  river.  After  the  construction  of  this  railroad  the  boats 
were  withdrawn.  The  river  banks  then  became  overgrown  witii  tim- 
ber, much  of  which  in  time  fell  or  slid  into  the  river,  and  caused  the 
formation  of  a  number  of  shoals  and  bars.  The  river  being  virtually 
abandoned  for  the  purpose  of  navigation,  the  planters  living  along  its 
banks  assisted  in  obstructing  its  channel  way  by  building  a  number  of« 
fish  traps  and  milldams.  The  chief  obstruction  to  navigation  consisted 
in  the  immense  number  of  trees  overhanging  the  river  throughout  its 
entire  length. 

At  the  time  of  the  examination  the  minimum  depth  of  the  river  was 
found  to  be  (at  ordinary  low  water)  IJ  feet  and  the  average  width  60 
feet 

The  project  adopted  was  to  afford  a  navigable  channel  during  high 
water,  or  about  five  months,  to  the  town  of  Macon,  by  the  removal  of 
overhanging  timber  from  the  banks  and  such  obstructions  to  navigation 
might  be  found  in  the  river. 

The  estimated  Qost  was  $05,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows: 


By  act  of  Coni 

June  14, 1880 $12,000 

March  3, 1881 8,000 

AngU8t2,1882 10,000 

Julys,  1884 7,500 

August  5, 1886 7,600 


By  act  of  Coogress — 

August  11, 1888 $5,000 

September  19, 1890 3,000 

Total 53,000 


Work  was  commenced  on  the  improvement  during  the  low-water 
season  of  1880,  prosecuted  during  the  fiscal  years  ending  June,  1881,  and 
June  30, 1882,  and  through  the  month  of  March,  1883;  from  September, 
1884,  to  January  12, 1885;  from  May  23,  1885,  to  September  23, 1885; 
from  May  26, 1887,  to  December  15, 1887;  from  May  15, 1888,  to  July 
20, 1888;  from  September  20, 1888,  to  December  8, 1888;  from  AprUl, 
1889.  to  October,  1889.  The  condition  of  the  improvement  at  the  end  of 
the  nscal  year  is  a  completely  improved  channel  from  tilie  mouth  of  the 
river  up  to  Macon,  91^  miles,  and  the  project  may  be  considered  to  be 
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completed.  The  amount  available,  and  any  appropriation  that  may  be 
made,  will  be  applied  to  the  maintenance  of  improvement. 

The  river  during  high  water  is  navigable  from  its  mouth  to  Macon. 

This  work  will  require  an  annual  expenditure  of  |3,000  to  maintain  it 
in  its  improved  condition,  and  no  fiirUier  improvement  should  be  con- 
sidered until  the  Tombigbee  Kiver  below  Gainesville  is  completely  imi- 
proved. 

The  reduction  in  freight  charges  on  cotton  and  produce  by  railroad, 
due  to  the  improvement  of  the  river,  is  estimated  at  not  less,  and  prob- 
ably much  more,  than  $20,000  per  annum. 

-  Money  statement. 

July  1, 1891.  balance  unexpended $3,257.46 

June  30, 1892,  amount  expended  during  fiscal  year 156.75 

July  1, 1892,  balance  unexpended ^ 3,100.71 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000, 00 

Amount  available  for  fiscal  year  ending  Jui^e  30,  1893 6, 100. 71 

{Amount  (estimated)  required  for  completion  of  existini;  project 6, 000. 00 

Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 1894  6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Qs. 

IMPROVEMENT  OP  PASCAGOULA  RIVER,  MISSISSIPPI. 
By  act  of— 

March  2, 1827,  an  appropriation  was  made  of $8,000 

May  113, 1828,  an  appropriation  was  made  of 17,500 

August  30,1852,  an  appropriation  was  made  of 5,000 

The  first  appropriation  was  made  for  removing  obstructions  firom  the 
river  and  deepening  the  channel  at  its  mouth,  the  second  one  was  made 
for  deepening  the  channel  at  its  month,  and  the  third  was  made  for  a 
survey  of  the  river.  There  are  no  records  in  this  office  of  the  work  done 
under  these  appropriations. 

In  1870,  March  1,  a  can^  (called  l^oyes  Oanal)  dredged  across  the 
bar  at  the  mouth  of  the  river,  under  a  charter  from  the  State  of  Missis- 
sippi to  Abram  A.  Green,  to  a  depth  sufficient  to  admit  vessels  of  6  feet 
draft  at  low  tide,  was  opened  by  private  parties. 

The  cost  of  the  canal  was  stated  to  be  $27,000,  and  for  annual  main- 
tenance 14,000. 

By  the  act  of  March  3, 1873,  a  survey  was  directed  to  be  made  at 
East  Pascagoula  Harbor,  Mississippi  Sound.  This  survey  was  made 
during  the  same  year,  and  report  was  submitted  October  23, 1873.  The 
report  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1874.  The  plan  adopted  for  the  improvement  was  the  dredging  of  a 
channel  200  feet  wide  and  7  feet  deep  at  mean  low  water  through  the 
bar  at  the  mouth  of  the  river,  and  the  removal  of  snags  and  overhang-* 
ing  trees  throughout  its  entire  length,  at  an  estimated  cost  of  $53,800. 

The  following  appropriations  were  made  to  carry  out  this  project: 


By  act  of— 

June  18,  1878 $10,000 

March  3,  1879 14,000 

June  14,  1880 20,000 

March  3, 1881 4,000 


By  act  of— 

August  2, 1882 $8,000 

July  5,  1884 3,000 

Total 59,000 
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At  the  commencement  of  the  work  there  was  3  feet  on  the  crest  of 
the  bar  at  mean  low  water,  and  the  river  was  much  obstructed  by  snags, 
logs,  and  overhanging  trees.  Of  the  aggregate  amount  of  the  several 
appropriations  made  up  to  July  5, 1884,  less  $1,500  allotted  for  exami- 
nation, $42,500  was  devoted  to  dredging  through  the  bar  at  the  mouth, 
and  resulted  in  securing  a  channel  through  the  bar  180  feet  to  190  feet 
wide,  7  J  to  8  feet  deep. 

Fifteen  thousand  dollars  of  the  amount  appropriated  up  to  that  time 
was  applied  to  the  removal  of  snags,  logs,  and  overhanging  trees. 
Commencing  at  the  light-house  near  the  mouth  of  the  river,  in  the 
spridg  of  1882,  the  work  was  prosecuted  during  the  working  season  of 
1882, 1883,  and  1884.  this  portion  of  the  work  was  completed  on  De- 
cember 23, 1884,  and  resulted  in  securing  a  navigable  channel  from  the 
mouth  of  the  river  to  one-half  mile  above  '^  Dead  Lake,"  50}  miles,  for 
vessels  drawing  6}  feet,  and  to  the  junction  of  the  Leaf  and  Ghicka- 
sahafor  vessels  of  lighter  draft,  during  six  or  eight  months  of  the  year. 
The  project  was  then  virtually  completed. 

By  act  of— 

Augusts,  1886,  an  appropriation  was  made  of : $20^000 

August  5, 1886,  transferred  amount  appropriated  for  improving  Horn  la- 
land  Pass,  act  of  July  5, 1884 5,000 

AufTust  11,1888,  an  appropriation  was  made  of 27,000 

September  19,  1890,  an  appropriation  was  made  of 20, 000 

Total : 72,000 

Under  these  appropriations  a  new  project  was  proposed  and  approved 
for  securing  a  channel  of  navigable  width  and  minimumr  depth  of  12 
feet  from  Moss  Point  to  the  anchorage  in  the  bay,  at  an  estimated  cost 
of  $78,100  and  maintaining  the  river  above  Moss  Point  in  its  improved 
condition. 

After  due  advertisement  bids  for  dredging  were  opened  August  17, 

1887,  and  contract  entered  into  with  J.  H.  Gardner,  September  15, 1887. 
Dredging  operations  were  commenced  October  8, 1887,  and  completed 

April  28, 1888, 113,529  cubic  yards  were  removed.  The  wreck  of  the 
United  States  snag  boat,  sunk  op^site  Moss  Point,  was  removed 
during  May,  1888.  Bids  for  improving  Pascagoula  River,  Mississippi 
(dredging  and  building  dam),  were  received  and  opened  ifovember  27, 

1888,  but  prices  {17J  cents  for  dredging  and  $3,700  for  dam)  were  not 
satisfactory,  and  all  were  rejected. 

Bids  were  again  solicited  and  opened  January  20,  1890,  and  that  of 
George  0.  Fobes  &  Co.,  for  dredging  at  16.2  cents  per  cubic  yard,  and 
the  Alabama  Dredging  and  Jetty  Company,  for  the  dam,  $3,3^  ac- 
cepted  and  contracts  entered  into. 

Dredging  was  commenced  April  16, 1890,  and  continued  to  the  lat- 
ter part  of  July,  1890.    The  dam  was  completed  in  July,  1890. 

Bids  were  solicited  and  opened  November  20^  1890,  and  the  lowest, 
that  of  the  Alabama  Dredging  and  Jetty  Company,  at  22  cents  x)er 
cubic  yard,  measured  in  the  scow,  accepted  and  contract  entered  into. 

Dredging  was  commenced  in  February,  1891,  and  continued  to  Sep- 
tember 25, 1891. 

Under  the  contract  with  George  C.  Fobes  &  Co.,  73,619  cubic  yards 
were  removed,  and  under  that  of  the  Alabama  Dredging  and  Jetty 
Company  86,598  cubic  yards  have  been  removed  up  to  the  25th  of  Sep- 
tember, 1891.  At  the  beginning  of  the  work  under  the  new  project 
there  was  a  depth  of  7  feet  through  the  bar  at  the  mouth  of  the  river, 
obtained  by  dredging  under  the  previous  project,  and  a  least  depth  of 
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0  feet  in  the  river  up  to  Moss  Point.  Under  the  new  project  the  work 
under  the  first  contract  was  devoted  to  deepening  the  ent  through  the 
bar  at  the  mouth  of  the  river,  and  a  channel  of  navigable  width  and 
9 J  feet  depth  obtained.  Under  the  second  contracts  operations  were 
carried  on  in  the  river  between  Moss  Point  and  the  mouth,  and  a  chan- 
nel  of  80  feet  wide  and  12  feet  deep  was  obtained. 

Under  the  third  contract  the  work  has  been  devoted  to  deepening 
the  channel  through  the  bar  at  the  mouth  of  the  river  to  12  feet. 

Work  on  the  river  above  Moss  Point  was  commenced  on  December 
19, 1891,  and  suspended  January  31, 1892,  on  account  of  high  water. 

The  following  obstructions  were  removed  during  the  fiscal  year  end- 
jng  June  30, 1892: 

Snags  puUed  and  removed 48 

Number  of  cats  made 73 

Sunken  logs  and  trees  puUed  and  removed 157 

Number  of  cuts  made 285 

Overhanging  trees  felled;  and  puUed  back  and  cut  up , . .  269 

Number  of  cuts  made 685 

This  improvement  will  not  be  permanent  in  its  character;  $2,500  will 
be  required  annually  for  the  removal  of  snags,  otc.^  in  order  to  maintain 
the  river  above  Moss  Point  in  its  improved  condition. 

The  present  indications  are  that  no  annual  appropriation  will  be  re- 
quired for  preserving  the  dredged  channel,  but  that  $8,000  at  intervals 
of  three  or  four  years  will  be  ample. 

The  extent  and  present  condition  of  the  work  is  as  follows: 


Exfent. 


I.  Snagging  and  cutting  ororhanging  trees  ftom 

head  to  mouth. 
II.  Dredging  channel  fmni  Morb  Point  to  mouth 
of  navigable  width  and  12  feet  depth  and 
constr  action  of  dam  at  Lowry  iBlanci. 
III.  Dredging  channel  of  naviguolo  widtli  and 
12  feet  depth  from  the  mouth  to  the  12-foot 
curve  in  Missiaslppi  Sound  length  of  18,898 
feet. 


Condition. 


Complete,  but  needs  reworking  in  preservation  of 
improvement. 

Completed  to  »  width  of  80  feet,  and  in  good  con- 
dition when  last  examined.    Dam  completed. 

Complet«d  to  a  width  of  80  feet  for  a  distance  of 
5, 100  feet,  and  to  a  width  of  120  feet  for  a  dis- 
tance of  2,450  feet. 


The  amount  estimated  for  completion  is  in  excess  of  the  original  esti- 
mate, the  reasons  for  which  are  that,  owing  to  the  extreme  hardness  of 
a  portion  of  the  bottom  to  be  dredged  and  the  smallness  of  the  appro- 
priations made  available,  the  cost  of  excavation  is  in  excess  of  that 
originally  estimated. 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $15,833.03 

Jane  SL,  18SK2,  amount  expended  during  fiscal  year 14, 090. 87 

July  1,  1892,  balance  unexpended ^ 1,733.16 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 21, 733. 16 

'  Amount  (estimated)  required  for  completion  of  existinir  project 49, 000. 00 

Amount  (estimated)  required  for  preservation  improvement  above  Moss 

Point .' 20,000.00 

Amountthat cau  beprofitably expendedintisoalyear endine June30, 1894  69, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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Entries. 

Cleared. 

• 

1892. 

1801. 

1892. 

189L 

Foreign 

104,076 
31,451 

58,725 
41,658 

110,887 
33,115 

96,825 
42,055 

Coastwise 

Total 

135,527 

100,883 

146.002 

138,880 

Comparative  statement  of  shipments  to  foreign  and  eoasttvise ports. 


Articles. 

1892. 

1891. 

Tons. 

Value. 

Tons. 

Value. 

Lnmlier     ............................................. 

183,960  $1,382,963.40 

1,837   1            0  AHT&Jt 

80,413 

$888,247.00 

Shin  fries 

firAu Arft]  m)rcliRiidlB6  ..••.••.•..••••••.••.•••..•••••••. 

241,340.00 

13,593.00 

Total 

1, 633, 791. 35 

901,810.00 

Q6. 

IMPROVEMENT  OF  CHICKA8AHAY  KIVEE,  MISSISSIPPI. 

The  act  of  Congress  of  August  11, 1888,  provided  for  an  examination 
of  the  Ghickasahay  Biver  from  its  mouth  to  Enterprise.  This  exami- 
nation was  made,  and  report  submitted  on  February  16, 1889. 

The  approved  project  is  to  clear  the  channel  from  the  mouth  up  to 
railroad  bridge,  near  Shubuta,  by  the  removal  of  logs,  snags,  and  over- 
hanging trees,  at  an  estimated  cost  of  130,000. 

By  act  of  Congress  dated  September  19, 1890,  $5,000  was  appropri- 
ated for  the  improvement  of  the  Chickasahay  Biver. 

The  work  performed  during  the  fiscal  year  ending  June  30, 1892,  was 
as  follows: 

Commenced  work  at  Waynesboro,  Miss.,  October  13, 1891,  and  sus- 
pended December  12, 1891. 

The  following  obstructions  were  removed : 

Overhanging  trees  felled  and  cut  up 4,500 

Number  of  outs ^, 5, 000 

Overhanging  trees  trimmed 1, 500 

Logs  on  baiuc  cut  up .1...  6,000 

The  results  obtained  by  the  improvement  are  as  follows: 
A  high-water  channel  that  allows  rafts  of  much  larger  size  than  for- 
merly fi)  be  floated  down  with  comparative  ease. 

The  saving  to  producers  by  improvement  proposed  is  estimated  at 
about  950,0^  annually.  ^ 

Money  statement, 

July  1, 1891,  balance  unexpended $5,000.00 

June  30, 18SK2,  amount  expended  during  fiscal  year 4, 595. 27 

July  1, 1892,  balance*  unexpended 404. 7S 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 404. 73 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  j)rofitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000. 00 
Submitted  in  compliunce  with  rocxuii'omeuts  of  sections  2  of  river  and 
harbor  acta  of  VM  md  1867.                                          cig,,,,,  by  ^u^^iC 
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Articles. 

1892. 

Tons. 

Valne. 

I«uinber ..•..........«• 

'347 

138,107.60 

Q7. 

IMPROVEMENT  OF  BLUFF  CREEK,  MISSISSIPPI. 

Anactof  Congress  of  August  11, 1888,  directed  that  an  examination 
of  this  creek  should  be  made  from  its  mouth  to  the  head  of  navigation. 

The  examination  was  made,  and  report  submitted  February  16, 1889. 

The  project  proposed  consisted  in  the  removal  of  snags,  logs,  and 
overhanging  trees  from  the  mouth  up  to  Yancleaves,  at  an  estimated 
cost  of  »1,000. 

By  act  of  Congress  approved  September  19, 1890,  $1,000  was  appro- 
priated for  this  work.  ^ 

Work  was  commenced  in-December,  1891,  and  suspended  in  Febru- 
ary, 1892. 

The  following  work  was  performed  daring  the  fiscal  year  ending  June 
30,  1892: 

Overhanging  trees  felled  and  cut  up 500 

Overhanging  trees  feUed  andpuHea  hack 3,500 

Snags  cut  in  the  water  with  saws 49 

Snags  removed 92 

Stumps  removed,  leveled 341 

This  stream  has  been  fully  improved  and  the  project  completed. 
The  money  value  of  articles  transported  one  way  on  this  creek  is 
estimated  at  $41,500. 

Money  statement. 

July  1^1891;  halance  Tine3q)ended $1,000.00 

June  30, 1892,  amount  expended  during  fiscal  year 999. 51 

July  1, 1892,  halance  unexpended .49 


Commercial  etaiisHoafar  fiscal  year  ending  June  SO,  1892,  Bluff  Creek,  MissisHppi^Vee' 

seU  engaged. 

1892. 

1891. 

Tonnage. 

1892. 

1891,^ 

Coastwlso     

82 

29 

•   700 

691 

drtiolea  shipped  up  and  down  stream 

• 

• 

Articles. 

1892. 

1891. 

Amount. 

Value. 

Amount. 

Yalne. 

GbAfooal 

SawlogH 

barroli!.. 

number.. 

tons.. 

374,000 
9,000 
1.000 

$50,490 
18,000 
50,020 

810,000 

5,000 

700 

$43,000 
10,000 
35  000 

Total 

118,000 

88,000 

•WKT/N    00 

00 
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Q  8. 

IMPROVEMENT  OP  LEAP  RIVER,' MISSISSIPPI. 

The  apct  of  Congress  of  August  11, 1888,  provided  for  an  examination 
of  Leaf  River  from  its  mouth  to  mouth  of  Bowie  Creek,  near  the  New 
Orleans  and  Kortheastern  Eailroad.  This  examination  was  made,  and 
report  submitted  on  February  15;  1889. 

The  approved  project  is  to  cle^r  the  channel  from  the  mouth  of  Bowie 
Creek,  for  high- water  navigation,  by  the  removal  of  snags,  logs,  and 
overhanging  trees,  at  an  estimated  cost  of  $25,000. 

By  act  of  Congress  dated  September  19, 1890,  |5,000  was  appropriated 
for  the  improvement  of  Leaf  River. 

Work  on  this  improvement  was  commenced  during  August,  1891,  at 
Hattiesburg,  Miss.,  and  suspended  November,  1891.  The  following 
work  was  performed  during  the  fiscal  year  ending  June  30, 1892: 

SnaespnUed  and  cut  up 1,070 

SuuKcn  logs  and  trees  removed 110 

Overhftuging  trees  felled  and  cut  up 1,100 

Overhanging  trees  feUed  and  pullea  back • 1,056 

Logs  on  banK  cut  up 278 

Stumps  leveled,  blasted,  and  removed , 325 

This  work  has  resulted  in  giving  a  high-water  channel,  by  removal  of 
logs,  snags,  etc.,  from  Hattiesburg  to  Augusta,  Miss.,  a  distance  of  40 
miles. 

The  present  annual  commerce  to  be  fevorably  affected  by  an  improve- 
ment is  of  a  value  of  about  $499,600. 

Money  statement. 

July  1,1891,  balance  unexpended 16,000.00 

June  30, 1892,  amount  expended  during  fiscal  year 4, 597. 86 

July  1,1892,  balance  unexpended. 402.14 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

,1         ■  . 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 402. 14 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  mie  30, 1894     15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Article. 

1892. 

Tons. 

Valo*. 

T«ninl>or  .......................................................................... 

102 

$11, 838. 03 

IMPROVEMENT  OF  HARBOR  AT  BILOXI  BAY,  MISSISSIPPI. 

The  examination  of  this  harbor,  provided  for  by  the  third  section  of 
the  river  and  harbor  act  of  March  3, 1881,  was  made  during  the  months 
of  August  and  September,  1881, 
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The  report  is  contained  in  Annual  Eeport  of  Chief  of  Engineers, 
1882,  Appendix  K  27. 

The  examination  showed  that  between  the  roadstead  and  the  Back 
Bay  are  situated  a  series  of  mud  flats,  called  Deer  Island  FlatS;  about 
1^  miles  east  of  Biloxi,  having  a  present  depth  Qf  4  feet. 

The  improvement  understood  to  be  desired  was  to  secure  through 
these  flats  a  channel  8  feet  deep. 

The  estimated  cost  of  the  work  by  dredging  was  $35,000.  The  act 
of  Congress,  August  2, 1882,  appropriated  $5,000  for  the  improvement 
of  the  roadstead.  No  project  was  submitted,  the  amount  appropriated 
being  deemed  insuflBcient  for  an  economical  prosecution  of  the  work. 
Authority  was  therefore  obtained  to  defer  all  action  until- a  further  ap- 
propriation was  made.  Tlie  act  of  July  5, 1884,  directed  that  the  bal- 
ance of  the  money  heretofore  appropriated  for  the  roadsted  be  applied 
to  the  deepening  of  the  channel  from  Mississippi  Sound  to  the  wharves 
of  Biloxi.  The  desired  improvement  was  the  deepening  of  the  channel 
firom  Mississippi  Sound  to  the  wharves  of  Biloxi  from  4J  feet,  the  least 
depth  at  that  time,  to  8  feet,  and  the  estimated  cost  was  $55,000.  It 
was  notdeemed*econoiuical  or  judicious  to  commence  the  work  with  the 
small  amount  on  hand.  Authority  was  therefore  obtained  to  hold  the 
appropriation  until  a  further  one  was  made  to  justify  a  call  for  bids. 

The  river  and  harbor  act  of  August  6,  1886,  appropriated  $12,500, 
thus  affording,  with  the  balance  on  hand,  the  sum  of  $17,488.55  for 
carrying  on  the  work  of  improvenent. 

The  plans  and  estimates  heretofore  submitted  were  based  upon  an 
examination  only  (not  sufficient  for  laying  out  the  work  properly),  the 
limit  of  time  and  money  preventing  ,a  complete  survey;  therefore  a 
careftil  survey  of  the  channel  from  Mississippi  Sound  to  the  wharves 
of  Biloxi,  to  locate  channel  to  be  dredged,  was  recommended  to  be 
made. 

This  recommendation  was  approved  and  $900  from  the  amount 
available  was  allotted  tor  the  work. 

A  project  and  estimates,  based  on  the  survey  made  in  April  and. 
May,  1887,  were  submitted  July  8, 1887,  and  approved  July  13, 1887. 

The  sum  of  $16,523.64  was  available  July  1,  1887,  for  the  improve- 
ment of  this  harbor. 

Advertisement  and  specifications  for  dredging  were  prepared  and 
published,  bids  were  oi)ened  August  17,  1887,  a  contract  was  entered 
into  with  George  C.  Fobes  &  Co.,  of  Baltimore,  Md.,  at  17  cents  per 
cubic  yard,  and  dredging  operations  were  commenced  September  12, 
1887,  and  completed  March  2, 1888.  Eighty-fbur  thousand  six  hundred 
.  and  eighty-six  cubic  yards  of  mat^jrial  were  removed. 

Bids  for  improving  Biloxi  Harbor,  Mississippi  (dredging),  were  re- 
ceived and  opened  November  27, 1888,  but  as  prices  (16^  cents  per 
cubic  yard)  were  not  satisfactory,  all  were  rejected. 

Bids  were  again  solicited  and  opened  January  20, 1890,  and  contract 
awarded  to  Alabama  Dredging  and  Jetty  Company  at  14|  cents  per 
cubic  yard,  measured  in  the  scow.  Work  commenced  July  14, 1890, 
and  continued  to  November  12, 1890,  at  which  time  97,092  cubic  yards 
had  been  excavated  and  the  project  virtually  completed,  although  a 
greater  width  is  considered  advisable^  and  it  is  proposed  to  expend  the 
appropriatiou  available  in  that  way. 
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The  extent  and  present  condition  of  the  work  is  as  follows: 


Bxteni. 


Present  condition. 


Dredging  a  channel  of  8  feet  depth  and  navigable 
wi^h  through  the  bar  aoross  the  west  entrance 
to  Bilozi  Bay,  ftom  Miaaissippi  Sound,  a  distance 
of  5,861  feet. 


Completed  to  a  depth  of  0  feet  and  width  of  120 
feet,  and  when  last  sounded  was  in  good  condi- 
tion, with  not  less  than  8  feet  throughout  the 
dredged  channel. 


The  present  project  is  therefore  completed,  but  the  amount  on  hand 
can  be  used  to  advantage  in  widening  the  channel  already  obtained. 

An  examination  of  the  dredged  channel  was  made  during  May,  1892, 
and  it  was  ascertained  that  the  depth  of  8  feet  had  been  maintained; 
but  an  accumulation  of  soft  black  mud,  slightly  mixed  with  very  fine 
sand,  was  found  opposite  the  first  turning  point,  at  the  intersection  of 
Beaches  1  and  2  and  from  the  second  turning  point,  the  intersection  of 
Beaches  3  and  4,  650  feet  south,  where  the  excavtbiion  crossed  tlie  bar 
formation  on  west  spit  of  Deer  Island. 

During  June,  1892,  advertisement  and  specifications  for  dredging 
were  prepared  and  published. 

Money  statement. 

Jnly.ly  1891,  balance  unexpended $10,851.86 

July  1, 1892,  balance  unexpended 10,861.36 

The  indications  are  that  not  more  than  $8,000  every  four  or  five  years  wiU  be  ample 
for  the  preservation  of  the  improvement.  Before  the  improvement  vessels  of  more 
than  5  feet  draft  could  not  enter  the  harbor,  while  since  the  improvement  vessels  of 
8  feet  draft  can  come  to  the  wharves  of  Biloxi. 


COMMERCIAL  STATISTICS. 


Artlclea. 

1S93. 

lOL 

liQIClMT    t^r^ttmww, f-T- 

• 

tons 

4.600 
51,562 
4.482 
1,500 
110,110 

8,000 

34,375 

2,W8 

1,000 

73,418 

Oyatoni 

do... 

riah 

do... 

Shrimp 

do... 

do... 

Total 

172,183 

U4,77S 

Q  ID. 

DfPBOYEMENT  OP  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  improving  this  section  of  the  river  was 
adopted  in  1880,  the  object  being  to  obtain  a  navigable  channel  5  ieet 
deep  at  low  water  flpom  Jackson  down  to  the  month  by  the  removal  of 
snags,  stumps,  roots,  logs,  and  trees,  and  the  clearing  of  banks  of  over- 
hanging trees,  at  an  estimated  cost  of  $95,940,  based  upon  the  report 
of  a  survey  made  under  direction  of  Capt.  0.  W.  HoweU,  Corps  of  En- 
gineers, XT.  S.  Army,  during  March  and  April,  1879. 

XJi)on  an  examination  made  in  December,  1884,  it  was  found  that  a 
5-foot  clear  channel  at  low  water  was  not  practicable  by  the  method  pro- 
posed, but  that  a  2-foot  channel  at  low  water  could  be  obtained  in  that 
manner,  and  was  aU  that  the  present  commerce  of  the  river  re<juired* 
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tJpon  that  examination  the  original  estimate  was  increased  $50,000. 
(See  Annual  Report,  1885-'86,  page  1367.) 

In  addition  to  the  improvement  of  the  river  proper  the  increased 
lumber  tradeoff  mills  situated  on  the  river  demands  the  dredging  of 
the  channel  over  t)ie  bar  at  the  mouth  of  East  Pearl  Biver  to  12  feet^  a 
rough  estimate  of  the  cost  of  which  is  $20,000. 

The  following  appropriations  have  been  made: 


By  act  of-r 

June  14. 1880 $30,0(K) 

March  3, 1881 25,000 

August  2, 1882 15,000 

Ju^5,1884 10,000 

August  6, 1886 13,125 


By  act  of— 

August  11, 1888 •  $15,000 

September  19,  1890 20,000 

Total 128,125 


Under  these  appropriations  work  was  commenced  by  contract  in  De- 
cember. 1880.  Working  from  Jackson  down,  295  miles  of  river  was 
partially  improved. 

August  23, 1882,  contract  work  was  completed  and  accepted. 

In  J^ovemoer.  1882,  work  on  the  improvement  by  hired  labor  was 
commenced,  and  was  suspended  in  November,  1883;  resumed  in  June, 
1884;  suspended  on  September  1  on  account  of  high  water;  resumed 
December  1, 1884 ;  suspended  June  30, 1885,  on  account  of  lack  of  funds ; 
resumed  in  September,  1885;  suspended  March  30, 1886,  on  account  of 
lack  of  ftinds;  resumed  September  5, 1886;  suspended  November  22. 
1887,  on  account  of  lack  of  fiinds ;  resumed  October  20, 1888 ;  suspended 
October  23, 1889,  on  account  of  lack  of  ftinds :  resumed  in  July^  1891^ 
and  8usx>ended  in  May^  1892,  on  account  of  high  water.  ^ 

The  following  is  a  statement  of  work  x>erformed  from  1884  up  to  June 
30,1891: 

SnagB  removed '. 7,164 

Roots  removed 6,808 

Sunken  logs  removed 5,004 

S  nnken  trees  rem  o v  ed 2, 777 

Stumps  removed  and  blasted 2,229 

Knees  cut  and  removed 87 

Standing  trees  cut  and  removed 1,454 

Overhanging  trees  cut  and  removed 20, 141 

Standing  trees  deadened • 2,769 

,  Sand  and  clay  removed cubic  yards..  11,739^ 

Cane  removed running  yards..  9,422 

Piles  driven  for  jetties 256 

Willows  planted  for  jetties cords..  666 

Willows  out,  made  into  mattresses,  and  sunk do...  618^ 

Trees  felled,  cut  into  lengths,  and  sunk  for  jetties 1,531 

Sunken  logs  and  trees  pulled  and  sunk  for  jetties 116 

Clay  dug  out,  wheeled,  transported,  and  iilled  in  j  etties onbic  yards . .  8, 220 

The  following  is  a  statement  of  work  performed  during'the  fiscal  year 
ending  June  30, 1892: 

Snags  puUed  and  removed 844 

Number  of  cuts  made 113  .* 

Sunken  logs  pulled,  out  up,  and  removed 368 

Number  of  cuts  made 133 

Sunken  trees  pnUed,  cut  up,  and  removed 255 

Numberof  cuts  made 174 

Stumps  cut,  blasted,  and  removed 35 

Drift  removed,  piles 9 

Logs  on  bank  cut  up  and  removed 69 

Number  of  cuts  made • ; 208 

Trees  felled,  puUedback,  and  out  up * 6,377 

Number  of  cuts  made 6, 773 

Standing  trees  in  channel  removed 239 

Trees  trimmed 68 

Number  .of  cuts  made 320 
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Nearly  one-half  of  the  ajnount  appropriated  has  been  expended  in  the 
removal  of  the  annual  accumulation  of  snags,  logs,  etc<,  and  in  preser* 
yation  of  the  improvement. 

Fifly-five  and  one-half  miles,  from  the  mouth  up,  wwe  improved  in 
accordance  with  the  adopted  project.  Fifty  and  one-hsJf  miles  of  river, 
up  to  Wheats  Fields,  were  improved  for  a  100-foot  wide  channel,  and 
50  miles  of  river  from  Wheats  Fields  to  Columbia,  Miss.,  have  been 
partially  improved. 

From  Columbia  to  Jackson  the  river  had  been  partially  improved  by 
contract'.  No  other  work  has  been  done  on  that  section  since,  and  it 
remains  in  about  the  same  condition. 

The  condition  of  tiiis  section  of  the  river  on  June  30, 1892,  is  such  as 
to  allow  light-draft  boats  to  navigate  from  the  mouth  at  the  Ei^olets^ 
La^  to  Wheats  Fields,  Miss,  106  miles,  all  the  year :  from  Wheats  Fields 
to  C(dambia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  from  Columbia,  Miss.^ 
to  Jackson,  Miss.,  169  miles,  on  a  7-foot  rise,  and  then  it  is  dangerous. 

The  benefits  that  are  derived  by  the  improvements  of  this  section  of 
the  river  are  greater  security  to  navigation  between  New  Orleans,  La. 
and  Columbia,  Miss.,  and  other  towns  and  settlements  situated  <m  the 
river,  and  reduced  rates  of  freights  and  insurance  on  merchandise  and 
produce. 

Large  tracts  of  rich  and  valuable  bottom  lands  have  been  reclaimed 
by  the  improvement  and  are  now  being  cultivated. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1894,  to  continuing  the  improvement  of  the 
river  for  a  2-foot  channel  at  low  water  between  Columbia  and  Jackson. 

It  is  also  proposed  to  apply  any  appropriation  that  may  be  made  for 
the  fiscal  year  ending  June  30, 1894,  for  deepening  the  channel  over  the 
bar  at  the  mouth  of  East  Pearl  Biver  and  to  dredging  a  channel  12 
feet  deep  at  mean  low  water,  so  far  as  the  funds  will  permit. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  improve- 
ments so  far  made  and  contemplated  are  not  permanent.  An  annual 
expenditure  of  15,000  wiU  be  required  to  maintain  the  river  in  the  con- 
dition contemplated  by  the  plan  of  improvements. 

Money  statement 

July  1, 1891,  balance  unexpended $22,686.20 

June  30, 18d2,  amount  expended  during  fiscal  year 10,823.43 

July  1, 1892,  balance  unexpended 11,862.77 

Amount  i^ipropriated  by  act  approved  July  13,  1892 16,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 26,862.77 

■ 
r  Amount  (eetimated)  required  for  completion  of  existing  project 20, 000. 00 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
«.t    harbor  acta  of  1866  and  1867. 


Q  XX. 

mPROVEHENT  OP   PEARL  RIVEB,  MISSISSIPPL   BETWEEN  CARTHAGE 

Am>  JACKSON. 

The  original  condition  of  this  portion  of  the  river  was  snch  as  to  per- 
mit navigation  only  daring  high  water,  and  even  then  it  was  diffleolt 
and  dangerous. 
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An  examination  of  this  part  of  the  river  was  made  in  1879,  and  re- 
port thereon  is  coutsiined  in  the  Annual  Report  of  the  Chief  of  Engineers 
of  1879  (Appendix  K  2). 

.  The  original  project  for  the  improvement  of  this  part  of  the  river  con- 
sisted in  the  removal  of  snags,  logs,  and  overhanging  trees,  etc.,  and 
was  to  afford  a  clear  channel  of  navigable  width,  5  feet  deepj  at  a  low 
stage  of  water,  from  Jackson  to  Carthage,  a  distance  of  106  miles,  at  an 
estimated  cost  of  $21,000. 

An  examination  made  in  January,  1887,  showed  that  a  clear  channel 
of  5  feet  at  low  water  was  not  practicable  by  the  method  on  this  section 
of  the  river,^  but  that  a  2-foot  channel  at  low  water  could  be  obtained 
in  that  manner  and  was  931  that  the  present  commerce  of  the  river 
required. 

Upon  that  examination  the  original  estimate  of  the  cost  of  the  im- 
provement was  increased  $29,000.  *  (See  Annual  Report,  1886-'87, 
Q  2.  page  1336.)     . 

Tne  following  appropriations  have  been  made: 


By  act  of— 

March  3, 1879 $6,000 

June  14, 1880 7,500 

-March  3,1881 2,500 

Angnst  2, 1882 2,500 

August  «,1886 2,250 


By  act  of— 

August  11,1888 $2,500 

September  19, 1890 3,000 

Total 26,260 


Under  these  appropriations  work  was  commenced  by  contract  Novem- 
ber 20, 1879.  The  work,  however,  not  proving  satisfactory,  the  con- 
tracts were  annulled  September  22,  1882,  and  the  work  was  continued 
by  hired  labor  during  the  low- water  seasons  of  1883  and  1884;  sus- 
pended in  January  1885,  on  account  of  lack  of  funds  j  resumed  January 
1, 1887  J  suspended  January  29, 1887.  on  account  of  high  water ;  resumed 
August  1, 1887;  suspended  November  30, 1887,  on  account  of  lack  of 
funds;  resumed  in  September,  1888;  suspended  December  31, 1888,  on 
account  of  high  water;  resumed  November  16,  1890;  suspended  in 
January,  1891,  on  account  of  high  water;  commenced  July  1, 1891,  and 
suspended  August  30, 1891,  on  account  of  lack  of  funds. 

The  following  is  a  statement  of  work  i)erformed  up  to  June  30, 1891 : 

Snags  out  np  and  removed 80,607 

Stumps  cut,  leveled,  and  blasted 1,331 

Sunken  logs  out  up  and  removed 5,148 

Sunken  trees  out  up  and  removed ,--.  793 

Overhanging  and  standing  trees  feUed,  puUed  back,  cut  up,  and  removed  ...  388 

The  work  performed  during  the  fiscal  year  ending  June  30, 1892,  was 
as  follows: 

Snags  out  up  and  removed.. 9,703 

Stumps  out,  leveled,  and  blasted 627 

Logs  on  bank  out  up  and  removed 1,703 

Number  of  cuts  made 2,531 

PUes  of  drift  removed : 8 

Overhanging  trees  felled,  pulled  back,  and  cut  up 8, 822 

Number  of  cuts  made 8,044 

Trees  trimmed 187 

Bushes  cut * 9,375 

About  one-half  the  appropriations  have  been  expended  in  the  re* 
moval  of  the  annual  accumulation  of  snags,  logs,  etc.,  or  in  preserva- 
tion of  the  improvements. 

The  entire  distance  of  this  part  of  the  river  from  Carthage  to  Jack* 
son,  105  miles,  has  been  improved  in  accordance  with  the  plan  of  im- 
provements, but  owing  to  caving  banks  and  shifting  of  the  chanjiel 
will  have  to  be  worked  over  again  from  time  to  time. 
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Aji  animal  expenditure  of  $2,400  will  be  required  to  maintain  the 
river  in  the  condition  contemplated  by  the  plan  of  improvement. 

The  condition  of  the  river  on  June  30, 1892,  is  such  as  to  allow  light- 
draft  boats  to  navigate  safely  on  a  3-foot  rise  above  ordinary  low  water 
from  Carthage  down  to  Jackson. 

The  reduction  and  having  in  railroad  freights,  as  well  as  the  reduced 
rates  of  insurance  on  freights,  both  up  and  down  stream,  due  to  river 
competition,  are  considerable. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1894,  to  remove  the  annual  accumulation  of 
logs,  snags,  trees,  etc.,  and  in  preservation  of  the  improvements. 

Money  statement. 

July  ly  1891,  balance  unexpended $1,470.90 

Jnne  SO,  1892,  amoont  expended  daring  ^scal  year 1,288.28 

July  1, 1892,  balance  unexpended .> 182.62 

Amount  appropriated  by  act  approred  July  13,1892 6,000.00 

Amount  available  for  fiscal  year  ending  June  80, 1893 ^ 5, 182.62 

{Amount  ^estimated)  required  for  prefiervation  of  improvement 2, 400. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  2, 400. 00 
Submitted  in  compliance  ^ith  requiremente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  . 


COMMBRCIAL  STATISTICS. 

VetBeU  engtiged  on  Pearl  Biver,  Missistippi. 


Ko. 

Kind. 

Length 

Draft. 

Tonnage. 

1 

Stem-wheel  iteainboat - 

FMt. 

110 
40 
50 

FS€t. 

3 
8 

Tom. 
90 

1 

Propeller 

15 

H 

Flut  boats 

250 

Carried  upstream. 

Artioles. 

Tone. 

Yalae. 

900 
400 
500 
100 

$45,000 

Ql>{^ll                                    .         .                             

8;  000 

Pertillxer  -              « 

10,000 

8,000 

Total 

1,900 

71,000 

Carried  doumsiream. 


Articles. 

Tons. 

Approxi- 
mate 
valne. 

Cotton 

700 

330 

300 

50 

2,000 

2.000 

30 

$120,000 

Staves • t..         ...,.»           .      .               

8  000 

Xiiunber .. 

7,200 

8hiiiKlc» 

1,00C 

firewood  ....<                   .       ....                                 ..              -            ............... 

7,600 

Saw  lo  jCH .....     .     ...      4...      .     .                                        ........................ 

36,000 

Produce,  fowls,  etc -  -  

1,500 

Total 

5,310 

176,  auo 
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Qia. 

IMPROVEMENT   OP  PEAEL   RIVER,  MISSISSIPPI,  BETWEEN  EDINBURO 

AND  CARTHAGE. 

A  survey  of  this  part  of  Pearl  Biver  was  made  during  the  month  of 
3f ovember,  1883.  and  report  thereon  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  of  1884.    (Appendix  Q  18.) 

The  original  project  for  the  improvement  of  this  river  was  to  afford 
a  high-water  channel  from  Edinburg  to  Carthage,  a  distance  of  24f 
miles,  for  six  or  eight  months  of  the  year,  at  a  estimated  cost  of  $13,464. 

The  following  appropriations  have  been  made: 

By  act  of— 

July  5, 1884 |2,600 

August  6^1886 2,260 

August  11, 1888 5,000 

September  19, 1890 5,000 

Total I : 14,760 

Under  these  appropriations  work  was  commenced  November  17, 1884; 
suspended  January  23, 1885,  on  account  of  higli  water;  resumed  Sep- 
tember 3, 1885;  suspended  September  30, 1885,  on  account  of  lack  of 
flinds;  resumed  Kovember  16, 1886;  suspended  December  18, 1886,  on 
account  of  high  water;  resumed  December  1, 1887:  suspended  Decem- 
ber 27.  1887,  on  account  of  high  water:  resumed  June  1,  1889;  sus- 
pendea  December  12, 1889,  on  account  or  high  water;  resumed  in  Sep- 
tember, 1891^  and  suspended  January.  1892,  on  account  of  high  water. 

The  following  is  a  statement  of  work  up  to  June  30, 1890: 

SuagSy  stumps,  sunken  loss,  and  trees  out  up  and  removed 121, 865 

Trees  standing  in  ohannel  removed 368 

FaUen  trees  removed 94 

Overhanging  trees  out  and  removed 10,467 

Banks  cleared  of  brush yards..  6,491 

Ko  work  was  dona  during  the  fiscal  year  ending  June  30, 1891. 

The  entire  distance  of  this  part  of  the  river,  from  Edinburg  to  Oar- 
thage,  24f  miles,  has  been  fully  improved  and  the  project  completed. 

The  following  is  a  statement  of  work  during  the  fiscal  year  ending 
June.30, 1892: 

Snags  out  up  and  removed' 20,695 

Stumps  cut,  leveled,  and  blasted 2,189 

Piles  of  drift  removed 31 

Logs  on  banks  cut  up 4,090 

Number  of  cuts  made 5,883 

Bushes  cut , .' 21,735 

Trees  trimmed 638 

Overhanging  trees  feUed,  pulled  back,  and  cut  up 5,637 

Number  of  cuts  made 4,528 

The  condition  of  this  portion  of  the  river  on  June  30, 1891,  was  such 
as  to  allow  light-draft  boats  to  navigate  with  comparative  safety  firom 
Edinburg  to  Carthage  on  a  4^-foot  rise  above  ordinary  low  water. 

The  condition  of  this  section  of  the  river  on  June  30, 1892,  was  such 
as  to  aUow  light-draft  boats  to  navigate  safely  from  Edinburg  to  Garth- 
age  on  a  4-foot  rise  above  low  water. 

About  one-half  of  the  last  appropriation  has  been  expended  in  the 
removal  of  the  annual  accumulation  of  snags,  logs,  and  trees,  and  in 
the  preservation  of  the  improvement. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  improvements 
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made  are  not  permanent.  It  is  estimated  that  an  annnal  expenditure  of 
f  500  will  be  required  to  maintain  the  river  in  the  condition  contemplated 
by  the  plan  of  improvement. 

The  reduction  in  freights  and  insurance,  due  to  river  competition, 
are  considerable. 

Commercial  statistics. — One  stem- wheel  steamboat,  120  feet  long,  3  feet 
drafbof  water,  110  tons  burden,  has  been  employed  during  the  last  fiscal 
year;  1,000  tons  general  merchandise,  grain,  fertilizers,  furniture,  and 
machinery  were  carried  upstream;  450  tons  cotton  and  country  produce 
were  carried  downstream. 

Money  statement. 

Jnlyl,  1891,  balance  nnexpended $5,028.87 

June  80, 1892,  amount  expended  during  fiscal  year 2,654,57 

July  1, 1892,  balance  unexpended 2,374.30 

Amount  appropriated  by  act  approved  July  13, 1892 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 874. 30 

{Amount  Testimated)  required  for  preservation  of  improvement 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  y  ear  endi  u^  J  uue  30, 1894  500.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q13. 

IMPROVEMENT  OF  BOGUE  CHITTO,  LOUISIANA. 

An  aet  of  Congress  of  August  11, 1888,  directed  an  examination  of 
this  river  to  be  made. 

Tiie  examination  was  made  and  rex)ort  submitted  June  24, 1889. 

The  project  proposed  consisted  in  closing  the  west  mouth  and  the 
removal  of  snags,  logs,  and  overhauging  trees,  and  fish  traps  from  the 
other  mouth  and  up  to  Alfords  Bridge,  so  that  the  river  could  be  used 
by  small  river  steamers  of  3  feet  draft  the  greater  part  of  the  year* 
The  estimated  cost  was  $55,000.  Five  thousand  dollars  was  appropri- 
ated by  act  of  Congress  approved  September  19, 1890,  to  be  expended 
from  its  mouth  to  where  the  first  bridge  obstructing  navigation  is 
located.  The  only  work  done  to  the  close  of  the  fiscal  year  ending  June 
30, 1892,  is  preparation  of  plant. 

The  annu{^  saving  in  freight  to  the  present  commerce  that  would  be 
effected  by  the  improvement  of  the  river  is  estimated  at  about  930,000. 

Money  statement 

Jnlyl,  1891,  balance  nnexpended $5,000.00 

Jane  ^,1892,  amount  expended  during  fiscal  year 1,000.00 

Jnly  1, 1882,  balance  unexpended 4,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 6,000.  OO 

Amount  ayailable  for  fiscal  year  ending  June  30,  1893 9,000.00 

(Amount  ^estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  yearendmg  Jiiue30, 1894^  20, 000. 00 
Submitted  in  compliance  with  requirements  o^  sectiona  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

ArticUi  shipped  down$tream  for  JUoal  year  ending  June  SO,  1892,  Bogue  Ckitto,  Louisiana,. 


ArUele*. 

1892. 

im. 

Amonnt 

Value. 

Amoant 

Value. 

Sftw  losfi        .  .  • 

•  ..•  .k ..  .number . . 

17,000 
88,000 

$34,000 
13,200 

10.000 
50,000 

$20,000 

Hown  umlwr ..... 

..............••..•...*• 

cubic  feet.. 

6,600 

■     Total 

47,200 

/ 

36,500 
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0 

INSPECTION  OP  THE  IMPEOVEMJENT  OF  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI EIVEK. 


BEPOBT  OF  MAJOR  JAMES  B,  QUINN,  COBPS  OF  ENGINEEBS,  INSPECT' 
INa  OFFICES,  FOB  THE  FISCAL  TEAB  ENDING  JUNE  SO,  lS9g. 

United  States  Engineer  Office, 

Ifew  Orleans^  La.^  July  i,  1892. 

General:  I  have  the  honor  to  submit  my  annual  report  upon  the 
improvement  of  South  Pass  of  the  Mississippi  Biyer  for  the  fiscal  year  ' 
ending  June  30, 1892. 

But  little  construction  work  was  done  at  the  Head  of  the  Passes  and  in 
South  Pass  itself  during  the  year.  A  portion  of  upper  dam  was  re- 
built, but  later  on  it,  with  older  portions,  washed  out. 

At  the  mouth  of  South  Pass  8  new  wing  dams  were  built,  and  20  of  the 
older  ones  repaired  and  some  of  them  extended.  Six  cribs  were  added 
to  the  east  jetty  over  a  distance  of  281  feet. 

The  channel,  as  required  by  law,  was  maintained  at  the  head  of 
South  Pass  and  "  through  the  pass  itself,"  during  the  year,  but  during 
a  period  of  thirty-two  days  from  May  20  to  June  20.  both  dates  inclu- 
sive, there  was  not  a  channel  <^26  feet  in  depth,  not  less  than  200  feet 
in  width  at  the  bottom,  and  having  through  it  a  central  depth  of  30 
feet  without  regiu^d  to  width  through  the  jetties,"  at  the  mouth  of 
Sbuth  Pass.  Durin'g  this  period,  however,  there  was  a  navigable  depth 
of  28.1  feet. 

Over  an  area  containing  1^  square  miles  lying  immediately  in  front 
of  the  sea  ends  of  the  jetties  there  was  an  average  shoaling  of  1.59  feet 
during  the  year. 

I  transmit  herewith  the  report  of  Mr.  0.  Donovan,  assistant  engineer, 
which,  together  with  the  charts  to  accompany  the  same,  gives  all  details 
of  the  construction  work  done  during  the  year,  the  present  condition  of 
the  works,  and  the  results  they  have  produced,  not  only  during  the  year 
but  since  1875. 

E9HfMU  offitmds  required  for  examinaUane  and  eurveys  at  South  Paes,  Mieeieeipi  Biver, 
during  ihejlseal  year  ending  June  SO,  1894, 

1  assistant  eBgineer : ^ $2,700 

Irecorder 1,380 

1  steam  engineer 1,200 

1  water-leyel  observer 120 

6  seamen 3,370 

Rentof  ofiBce : 180 

Rent  of  quarters  for  assistant  engineers 240 

Mileage  and  traveling  expenses 200 

Repairs  to  laonch  and  boats 700 

Supplies  for  lannch  and  office 300 

Contingencies 2,000 

Total..,.,,.,.,, 12,390 
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Money  statement. 

July  1,1891,  balance  nnexpendea $10;  000. 00 

June  30, 1892,  amount  expended  daring  fiscal  year 9, 200. 90 

July  1, 1892,  balance  unexpended 799.10 

Amount  appropriated  by  act  of  August  11, 1888 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 799. 10 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1894    12, 390. 00 
<  Submitted  in  compliance  with  requirements  of  secttons  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


Statetiffimi  of  expenditwrei  on  aooount  of  appropriation  for  **  examinations  and  survegB  a^ 
South  Pass,  Mississippi  River,"  for  the  fiscal  year  ending  June  SO,  1892,  made  in  oom- 
pliance  mth  section  4  of  river  and  harbor  act  ofAugaat  11, 1888, 

Amount  appropriated  by  act  of  August  11, 1888 $10,000.00 

EXPENDITURES. 

1  assistant  engineer,  12  months,  at  $200 2,400.00 

Ijrecorder,  12months,  at$100 I,20a00 

1  engineer  lauiibh,  12  months,  at  $100 1,200.00 

1  first-class  seaman,  12  months,  at  $70  ...i 840.00 

2  first-class  seamen,  24  months,  at  $65 1^  560. 00 

1  first-class  seaman,  12  months,  at  $60 .  720.00 

1  first-class  seaman,  5  days,  at  $2 10.00 

1  second-class  seaman,  20  aays,  at  1.75 35.00 

1  water-level  observer,  12  months,  at  $10 120.00 

1  clerk,  1  month,  at  $100 100.00 

Rent  of  office  and  quarters  at  Port  Eads,  La.,  12  months,  at  $35 420. 00 

Rent  of  office  U.  S.  engineer  at  New  Orleans,  La.,  1  month,  at  $45 45. 00 

8,650.00 

Traveling  expenses,  assistant  engineer 45.05 

Stationery 73.25 

Repairs  to  steam  launch  General  Reese ». 173.18 

Ship  chandlery,  hardware,  etc 240. 27 

Miscellaneous  expenditures 19.20 

Total  expenditures 9,200.9(X 

EespectfoUy  submitted. 

James  B.  Qutnn, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers^  U.  8.  A. 


rkport  of  mb.  c.  donovan,  assistant  enoinebb. 

United  States  Engineer  Office, 

Port  Eads,  La.,  July  1, 189$. 

Sir:  I  have  the  honor  to  report  upon  the  improvement  of  South  Pass  of  the  Missis- 
sippi River  during  the  fiscal  year  ending  June  30,  1892,  relative  to  the  amount  and 
character  of  the  work  done  during  the  year,  the  present  condition  of  the  works,  and 
the  resultH  of  exaininations  and  surveys  made  iu  connection  tberewith. 

This  work  is,  and  has  been  Hince  March,  1876,  carried  on  under  the  direotioii  of 
Messrs.  James  F.  How  and  Kstill  McHeury,  of  St.  Louis,  Mo.,  by  authoiity  granted 
them  as  the  legal  representatives  of  James  B.  Eads,  deceased,  iu  an  M^  i2£i  Qonffrese 
approved  March  3,  1875, 


t 
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The  following  charts  accompanying  this  report : 

No.  1.  Chart  of  the  channel  from  South  Pass  Light-house,  through  the  jetties,  to 
deep  water  in  the  Gulf. 

No,  2.  Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  that  of  100 
feet. 

No.  3.  Chart  of  a  part  of  South  Pass,  from  South  Pass  Light-house  to  Grand  Bayou. 

No.  4.  Chart  of  a  part  of  South  Pass,  from  Grand  Bayou  to  the  Head  of  the  Passes. 

No.  5.  Chart  of  the  Head  of  the  Passes. 

No.  6.  Plan  and  comparative  proiiles  of  South  Pass. 

No.  7.  Diagrams  showing  changes  in  the  Gulf  for  each  year  from  1876  to  1892. 

AT  THE  HEAD  OF  THE  PASSES. 

Upper  dam, — During  the  year,  and  previous  to  January  1,  ahout  30  feet  of  the  east 
end  of  this  dam  was  undermined  and  carried  away.  In  January  47  feet  of  new  work 
was  added  to  the  east  end,  hut  it  did  not  withstand  the  force  of  the  rising  river,  and, 
with  some  of  the  older  portion,  was  carried  away  during  the  month  of  May,  as  was 
also  53  feet  in  length  of  the  west  end. 

As  originally  constructed  in  the  spring  of  1879,  this  dam  was  1,875  feet  in  length 
ahove  water,  with  a  foundation  length  oi  Jl,880  feet.  (See  Annual  Report  for4879  and 
chart  therewith.)  But  512  feet  in  longth  of  this  dam  is  now  in  place,  and  while  well 
hacked  hy  the  land  formation  helow  it,  still  the  scour  at  the  east  end  continues,  and 
until  checked  the  dam  will  he  in  danger  of  heing  completely  washed  out. 

The  following  materials  were  used  in  this  dam :  Seven  hundred  and  ninety-six  cords 
of  willows,  24  piles,  369  linear  feet  of  12  hy  12  inch  timber,  41  screw  bolts,  and  10  drifb- 
bolts. 

West  T-kead, — To  this  structure  88  cords  of  willows  were  added  during  the  year, 
and  it  is  in  good  condition.  • 

For  the  location  of  these  works,  and  all  others  at  the  Head  of  the  Passes,  see  chart 
No.  5. 

Maitreee  Hlls  acrose  Southwest  Pass  and  Pass  d  Loutre. — These  sills  remain  in  place, 
and  have  undergone  no  change  during  the  year. 

IN  SOUTH  PASS. 

To  Wine  Dam  No.  2  in  Goat  Island  Reach,  81  cords  of  willows  were  added.  No 
•other  worK  was  done  in  the  pass  nor  was  it  required. 
'  The  wing  dams  in  Goat  Island  and  Grand  Bayou  reaches  are  shown  on  charts  3 
and  4.  As  to  their  condition,  it  may  be  said  that  they  are  generally  temporary 
structures  which  induce  a  gradual  building  out  of  the  shore  to  such  an  extent  that 
«fter  a  time  they  are  not  required  and  ara  allowed  to  deteriorate. 

AT  THE  MOUTH  OP  SOUTH  PASS.  • 

East  jetty, — The  work  done  on  this  jetty  durine^  the  year  consisted  in  continuing 
the  crib-work  capping  from  a  point  4,326  feet  below  East  Point  to  a  point  4,045  feet 
below  the  same,  a  distance  of  281  feet. 

Over  this  distance  six  cribs  were  placed  and  filled  with  stone.  Five  of  them 
were  each  56  feet  long,  9  feet  wide,  and  from  3  to  4}  feet  high,  and  the  other  one 
was  of  the  same  dimensions  except  its  length,  which  was  40  feet.  The  last  three 
cribs  were  placed  as  shown  on  Chart  No.  1,  with  the  idea  that  they  might  aid  to  some 
degree  in  preventing  further  recession  of  the  land  formation  to  the  eastward  of  this 
Jetty^  which  at  the  time  joined  the  jetty  at  the  point  where  the  cribs  were  placed, 
but  lor  this  purpose  they  were  not  effective. 

The  concrete  wall  on  this  Jetty  remained  in  fair  condition  during  the  year,  its 
average  subsidence  being  eight  one-hundredths  of  a  foot. 

This  wall  was  completed  in  September,  1889,  since  which  time  the  average  subsi- 
dence has  been  twenty-eight  one-hundredths  of  a  foot. 

In  the  maintenance  of  this  jetty  the  following  materials  were  used  during  the 
year:  8,750  linear  feet  of  12  by  12  inch  timber,  9,764  feet  B.  M.  of  2  and  3  by  12  inch 
plank,  1,156  drifbbolts,  92  screw  bolts,  and  617  cubic  yards  of  stone. 

West  jetty, — ^This  jetty  is  completely  buried;  the  coilorete  wall  is  entirely  out  of 
sight,  covered  by  sand  and  mud  iu  which  the  marsh  grass  is  growing. 

The  extreme  outer  end  is  3  feet  below  the  surface  of  the  water,  and  has  li  feet 
of  sandjover  it.  A  glance  at  Chart  No.  1  will  show  that  this  jetty  is  secure  for  all 
time  and  will  consequently  require  no  further  work  upon  it. 

Inner  east  jetty, — Additional  materials,  couHisting  of  6,753  cords  of  willows,  1,465 
cubic  yards  of  stone,  and  602  piles,  were  added  to  this  jetty  during  the  year,  at  dif- 
ferent localities.    The  work  is  in  good  condition. 

Inner  west  jetty, — This  work  received  an  addition  of  293  cordis  of  willowS;  75  cubic 
j9sdB  of  stone,  and  99  piles,  and  is  also  in  good  condition. 
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WINO  DAMS. 

Eight  new  wing  dams  were  bnilt  daring  tbe  year,  many  of  the  old  ones  repaired, 
a  nd  Bome  of  them  extended.  The  constraction  is  similar  to  that  which  has  been 
followed  for  several  years,  and  consists  of  paraUel  rows  of  piles,  generally  two,  but 
sometimes  three,  between  which  willows  loaded  with  stone  or  earth  are  placed.  The 
piles  in  each  row  are  connected  by  a  12  by  12  inch  timber  bolted  to  them  about  7 
feet  above  the  water,  and  to  these  are  bolted  horizontal  tics  of  the  same  timber 
which  prevent  the  piles  spreading,  when  willows  are  forced  between  them. 

More  attention  has  been  given  to  the  lengths  of  these  dams  than  heretofore,  with  a 
view  to  giving  a  nniforpa  width  between  opposite  dams,  and  where  possible  to  keep 
the  ends  of  the  dams  on  a  straight  line. 

The  followii^  table  gives  the  materials  ased  in  the  constraction  and  repair  of 
wing  dams  during  the  year,  and  on  Chart  No.  1  the  location  of  each  is  given. 


Nmnbera. 

Length. 

Width, 

Pilea. 

Willows. 

Stone. 

Linear  feet 
12x12  In. 
timber. 

Bolts. 

Old. 

New. 

Screw. 

Drift. 

1 

Feet. 
30 
29 
35 
50 
58 
28 
47 
•          37 
35 
40 

Feet. 

1 

13 
17 

8 

No. 

Chrde. 

22 

18 

161 

148 

Ou.yde. 

3 

7 

15 

24 

2 

7 

8 

13 

10 

13 

47* 

34 

76 
106 
148 

21 

11 
19 
21 

4 

8 

9 
10 

1 

12 

13 

16 
10 

5 
03 
93 
21 
18 
24 
24 

8 
27 
18 

101 
98 
105 

15 
16 
20 

L 

17 
18 

1 

20 

38 
39 
40 
41 
42 
43 
44 
45 

41 
55 
52 
147 
135 
127 
108 
60 
115 
75 
74 
95 
34 
29 
17 
il3 
32 

7 

1* 

17 
14 
13 
15 
14 
16 
10 
10 
10 
10 

7 

8 

8 
10 

11 

80 

13 

21 

24 

80 

3 
17 
23 
15 
12 
12 
20 
27 
81 
15 
10 
6 
6 
11 

31 

87 

56 

263 

226 

147 

146 

166 

190 

108 

44 

25 

10 

65 

163 
138 
211 
155 
181 
146 
231 
237 
100 

26 
26 
36 
24 
29 
26 
40 
34 
16 

82 

35 
36 
87 

26 
26 
47 
80 
51 
48 
26 

2 

4 

10 

4 

21 

87 

19 

308 

2,160 

400 

2,384 

395 

23 

DREDGING. 


More  or  less  dredging  was  required  each  month  during  the  year  in  order  to  main- 
tain the  required  channel,  most  of  the  work  being  done  during  the  months  of  August, 
September,  November,  January,  March,  and  June.  The  time  during  which  drectgiu^^ 
was  done  amounted  to  seventy-seven  days  of  ten  hours  eaoh. 


THE  FORCE  EMPLOYED. 


The  average  force  employed  during  the  year,  including  officers,  mechanics,  and 
laborers,  was  45  in  number. 


EXAMINATIONS  AND  SURVEYS. 

The  reeult«  of  examinations  and  surveys  made  during  the  year  were  reported 
monthlv,  and  essential  parts  of  the  same  are  contained  herein,  together  with  the  re- 
suites  of  more  extended  and  recent  surveys. 

To  give  descriptively  and  in  detail  tho  results  deduced  from  the  many  surveys  and 
examinations  made  during  the  year  would  make  a  voluminous  though  uninteresting 
report.  All  this  information  is  given  in  concise  form  on  charts,  diagrams,  and  in. 
tables  herein,  and  will  be  found  to  contain  interestinir  details  not  only  for  the  year 
but  since  1875.  j  ^ 
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▲T  THE  HEAD  OF   THE   PASSES. 


The  chart  of  this  survey  is  No.  5.  The  area  covered  by  the  survey  was  mostly 
sounded  during  the  month  of  December,  while  the  river  was  low.  A  survey  during 
that  stage  of  the  river  ^ives  more  nearly  a  normal  condition  of  the  channel  than  one 
made  as  heretofore  during  a  rising  or  hig[h  stage^  at  which  time  the  channel  is  con- 
stantly changing.  Again,  during  the  high  stage  of  the  river  there  are  in  places 
strong  eddies  and  whirls  in  which  it  is  almost  impossible  to  control  a  boat  so  as  to 
get  accurate  soundings. 

This  survey  is  not  equitably  comparable  with  earlier  ones  made  during  a  high 
stage  of  the  river,  though  if  a  comparison  be  made  we  would  find  unimportant 
changes  except  in  Pass  i^  Loutre. 

By  reference  to  Chart  No.  5  on  which  there  is  a  sketch  showing  the  relative  loca- 
tion of  the  Pass  i\  I^outre  crevasse  to  this  area  one  will  readily  understand  the  intiu- 
ence  of  this  crevasse  in  diverting  the  water  from  the  other  passes,  and  fully  recognize 
in  the  wide  and  deep  channel  leading  into  Pass  a  Loutre  the  effect  the  crevasse  is 
having  in  this  pass.  » 

This  channel  is  still  increasing,  the  upper  dam  is  being  rapidly  undermined  and 
carried  awa^,  and  in  turn  the  rapid  current  encroaches  upon  the  land  formation  be- 
low, and  it  is  wearinjj  away  rapidly. 

Another  attempt  will  be  made  to  close  Pass  k  Loutre  crevasse  during  the  noxt  low- 
water  season,  though  in  the  meantime,  if  the  remaining  512  feet  of  upper  dam  should 
be  canied  awa^  the  effect  upon  South  Pass  may  be  serious. 

The  changes  in  the  channel  from  the  main  river  into  South  Pass  during  the  year, 
and  since  1875,  are  shown  on  Chart  No.  6/ 

During  the  year  the  depth  from  the  main  river  into  South  Pass  has  not  been  less 
than  29  feet,  and  at  all  times  there  has  been  a  very  wide  26-foot  channel.  The  pres- 
ent depth  is  34.4  feet;  the  26-foot  channel  is  880  feet  wide,  and  the  30-foot  channel 
620  feet  wide. 


SURVEY  OF  SOUTH  PASS  FROM  ITS    HEAD  TO  SOUTH  PA»8  LIGHT-HOUSE. 


Durine  the  month  of  October,  1891, 1  made  a  complete  survey  of  South  Pass,  the 
charts  of  which  are  Nos.  3  and  4.  By  reference  to  the  profiles  on  Chart  No.  6  it  will 
be  seen  that  as  a  j^eneral  result  the  pass  shoaled  during  the  year.  These  profiles 
afford  the  most  minute  details  with  reference  to  the  shoaling  during  the  year  and 
since  1875. 

The  required  channel  having  **  a  navigable  depth  of  26  feet''  was  maintained  dur- 
ing the  year.  The  shoalest  water  found  at  any  time  was  during  the  month  of  March, 
and  in  a  reach  from  1  to  1{  miles  above  South  Pass  Light-House.  There  the  depth 
was  26.2  feet,  and  the  26-foot  channel  was  210  feet  wide. 

Goat  Island  Reach  is  at  the  present  time  the  shoalest,  having  a  depth  of  27  feet, 
and  a  width  of  210  feet  for  the  26-foot  channel. 

Charts  3  and  4  represent  about  the  normal  channel  of  the  pass  during  the  year, 
and  the  following  tables  compiled  therefrom  give  the  depth  and  width  oi  the  same. 


Tabulated  stafement  of  the  depth  and  toidth  of  channel  throughout  South  Pass  of  the  Mis 
eissippi  River y  from  East  Point  to  SO-foot  depth  in  the  main  river,  given  in  separati 
reaches  one-fourth  of  a  mile  in  length,  from  a  survey  made  in  October,  189L 


Locality. 


From— 


To 
above 
£a«t 
Point. 


Loast  width 
for— 


Locality. 


From— 


To 
above 
East 
Point. 


Lea«t  width 
for- 


Baat  Point 

Above  EaHt Point: 

iniile 

Jmile 

Imile 


First  mile . 


Iraile... 
U  miloa . 
l\  miles . 
1|  miloA . 


Second  mile . 


imile... 

imile... 
{mile... 
Imile... 


U  miles. 
1|  miles. 
1}  miles. 
2  miles.. 


B^'a93 — ^93 


26.6 

28.4 
80.0 
83.7 


26.6 


29.5 
27.8 
27.6 
30.6 


27.6 


140 

240 
280 
260 


140 


250 


870 


250 


(a) 

(6) 
100 
140 


(d) 

(«) 

40 


Above  East  Point- 
Continued. 

2miles 

2^  miles 

2i  miles 

2|  miles 


Third  mile. 


Fourth  mile. 


31.0 
32.0 
31.5 
29.5 


410 
390 
430 
430 


29.  5  I    390 


Similes. 
3|  miles. 
3|  miles. 
4  miles.. 


0.5 


27.8 
30.2 


200 


27.8  ,     200 


210 
200 
190 
(/) 


60 
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Tabulated  sialemeni  of  the  depth  and  mdth  of  channel,  etc. — Contiuaed. 


Locality. 

J 

Least  width 
for— 

Locality. 

"ft 

3 

Least  width 
for— 

To 
above 

East 
Point. 

From—       ^ 

To 
above 
East 
Point. 

From— 

It 

It 
S4 

ii 

It 
8-S 

AboTS  East  Point- 
Continued. 
4iniles 

H  miles. 
44mUes. 
similes. 
Smiles.. 

32.5 
20.3 
31.0 

320 
370 
420 

170 
«) 
150 
160 

Above  East  Polnt- 
Contiiined. 
8  miles 

Similes, 
sj  miles. 

34.5 
84.  & 

350 
340 
280 
200 

260 

44  miles   

84  miles 

240 

Umiles 

Similes 

SlmUes.   34.5 
Smiles..   35.0 

200 

^milee 

ai.O  1    270 

sl  miles 

190 

Ninth  mile 

Fifth  mile 

29.3  1    270    

34.5 

200 

190 

1 

Omiles 

9^  miles. 

Smiles 

54  miles. 

30.0       260 
27^       370 
27.6       320 
27.5       330 

40 
(t) 

(n) 

31  0 

250 
340 
360 
300 

ISO 

S4  miles 

94  mues 

9imUe8.'  20.2 
9}mUes.'  32.3 
10 miles.   -^l-O 

(r) 
270 

5  milss '  HnUM 

94mUes 

S  miles 16  miles 

0{  miles 

27n 

Tenth  mile .... 

Sixth  mile , 

27.6  1    260 

29.2 

250) 

10  miles 

6  miles 

»  miles 
6l  miles. 
6|  miles. 
7  miles.. 

27.7 
28.0 
30.3 
33.0 

290 
400 
400 

(0) 

810 

10^  miles 
10|  miles 
10}  miles 
11  miles. 

35.0 
37.0 
39.0 
35.0 

300 
320 
330 
310 

270 

64  miles 

«J  miles 

«i  miles 

• 

10^  miles 

mmiloB 

lOfmUes 

Eleventh  mile. 

11  miles 

250 

230 
300 

Seventh  mile. .' 

27.7 

290 

35.0 

300 

230 

1 

lU  miles 
114mUes 
111  miles 
12mUes. 

7  miles        

74  miles 

30.6 
80.7 
34.0 
30.0 

440 
400 
360 
340 

80 
110 
270 
270 

43.0 
29.0 
29.0 
t33.0 

(*) 

n 
n 
(t) 

400 

74  miles 

7{  miles. 
7}  miles. 
Smiles.. 

lU  miles 

lUmUea .^ 

llimUes 

Twelfth  mile. . 

it) 

7*  miles 

7}  miles   .     .. 

(t) 

Eifrhth  mile . 

30.6 

340 

80 

29.0 

(*) 

'            1 

*  Very  wide.  t  In  Mississippi  Biver.  above  the  Head  of  the  Passes. 

Length  of  the  portion  of  this  r«acA  lacking  a  central  depth  of  SO  feet. 


(a). 


FteL 
1,320 
1,320 

430 
1,320 
1,010 

190 

620 
1,320 

400 
1,320 


Feel, 

(m) 1,220 

(») 1.100 

(o) 1,320 

(p) 1.320 

(r) 500 

(t) 370 

W 270 


Total •. 15,350 


THB  CHANNEL  THROUGH  THE  JETTIES. 

The  channel  through  the  jetties  and  beyond  them  to  deep  water  in  the  gnlf  is 
shown  on  chart  No.  1. 

The  required  channel  ''26  feet  in  depth,  not  less  than  200  feet  in  width  at  the  bot- 
tom, and  having  through  it  a  central  depth  of  90  feet  without  regard  to  width/' 
was  maintained  by  the  aid  of  dredging,  except  for  thirty-two  days  from  May  20  to 
June  20,  both  dates  inclusive. 

On  Mav  20  the  26-foot  channel  was  found  to  be  but  160  feet  wide  for  a  distance  of 
190  feet  from  the  head  of  the  east  jetty,  and  on  the  same  day  there  was  not  "  a  cen- 
tral depth  of  do  feet  without  regard  to  width"  through  a  reach  1,260  feet  in  length 
from  8^  to  2,100  feet  below  East  Point.  The  centnd  depth  in  the  reach  was  28.1 
feet. 

At  the  time  this  shoaling  took  place  the  dredge-boat  was  undergoing  necessary  re- 
pairs. She  returned  here  May  29  and  commenced  work  on  the  following  morning. 
Many  days  dredging  were  done  without  permanently  increasing  the  depth  of  the  chan- 
nel, though  many  tnousand  cubic  yards  of  fine,  clear,  and  compact  sand  were  being 
removed.  About  June  17  the  current  seemed  to  be  actiue  with  more  effect,  the  ehau-* 
nel  improved  more  rapidly,  except  in  spots,  which  yielded  slowly  to  the  combiued 
forces  of  the  current  and  dredging,  but  on  the  morning  of  June  21  the  required 
depth  and  width  of  channel  again  obtained. 

The  variations  in  the  depth  of  the  jetty  channel  dnring  the  year  may  be  known 

rom  the  proxies  on  chart  No.  6  and  from  the  following  tables:       «     ....... .^ 

^      Jigmzecl  by  VJ^'LJVIC 
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Tabulate  statemeHt  regarding  the  minimum  depths  and  widths  of  channel  through  Ike 
jetties  J  in  separate  reaches  of  £,000  feet  each,  according  to  surveys  made  monthly  during 
the  fiscal  year  ending  June  SO,  1892. 


Distance  from  East  Pouit,  in  feet. 

0-2,000. 

2,000-4,000. 

4,000-6,000. 

Date. 

iLeaat 
'depth. 

Least  width 
for- 

Least 
depth. 

Least  width 
for- 

Least 
depth. 

Least  width 
for- 

26foot 
depth. 

30-foot 
depth. 

26-foot 
depth. 

SOfoot 
depth. 

26-foot 
depth. 

30foot 
depth. 

1891. 

June. 

July                    .            

33.0 
31.4 
31,0 
30.6 
31.0 
31.2 
30.1 

31.3 
30.5 
30.8 
32.0 
♦28.1 
*30.4 

350 
300 
240 
230 
230 
210 
220 

210 
270 
255 
210 
tl60 
t205 

150 
70 
80 
40 
30 
30 
20 

30 
30 
40 
60 

46' 

31.1 
30.4 
31.0 
30.6 
30.8 
31.0 
30.3 

a     • 

31.6 
30.8 
30.7 
32.0 
•29.6 
32.3 

360 
310 
340 
300 
280 
280 
260 

265 
270 
280 
305 
340 
340 

220 
80 
90 
60 
30 
60 
30 

40 
40 
50 
115 

"'"i25 

32.0 
30.4 
31.0 
30.7 
30.8 
3L3 
30.6 

31.3 
30.8 
31.4 
33.7 
38.0 
36.0 

300 
270 
260 
240 
2^ 
245 
250 

230 
250 
240 
260 
295 
310 

150 
130 

Aviffxiiii     

70 

September 

70 

October 

25 

November - 

60 

December 

70 

1892. 
tTftnnary.  •  t -r. 

40 

February                    ...... 

65 

March.    

70 

Ai»ril 

150 

mSv....: 

230 

jan^       

240 

Distance  ftom  Eaat  Point,  in  feet. 

6,000-8.000. 

8,000-10,000. 

10,000-12.000. 

Date. 

Least 
depth. 

Least  width 
for— 

Least 
depth. 

Least  width 
for— 

Least 
depth. 

Least  width 
for- 

26-toot 
depth. 

30-foot 
depth. 

26-foot 
depth. 

30-foot 
depth 

2e-foot 
depth. 

.?0-foot 
depth. 

1891. 
Jane 

34.7 
33.3 
32.3 
31.0 
31.2 
31.2 

i   ''■' 

31.3 
31.0 
31.7 
32.0 
35.0 
37.0 

260 
220 
220 
240 
215 
220 
210 

220 
235 
220 
210 
260 

200 
190 
170 
130 
80 

•     100 

70 
90 
100 
150 

37.0 
36.8 
32.9 
3L5 
3L2 
3L1 
8L3 

31.8 
31.1 
31.2 
30.5 
33.0 
36.0 

270 
260 
240 
230 
225 
230 
220 

220 
205 
215 
210 
260 
280 

200 
170 
140 
120 
110 
90 
90 

80 
80 
70 
55 
,       175 
210 

35.0 
34.8 
31.4 

270 
240 
215 

'200 

July 

170 

August 

115 

September e. 

Octobei 

30.7 
30.6 
82.0 

32.2 
31.7 
31.0 
30.6 
32.0 
33.2 

240 
230 
235 

235 
200 
240 
210 
255 
280 

70 

November 

50 

December 

1892. 
January 

80 
60 

February  , 

65 

March...     . 

50 

April 

50 

May 

110 

^^J 

June 

270  .        21  ii 

220 

*  Central  depth  less  than  30  feet  from  May  20  to  June  20,  1)oth  dates  inclusive,  and  varied  from  28.1 
to  29.6  feet, 
f  Twenty -six-foot  channel  160  feet  wide  from  May  20  to  Jane  20.  both  dates  inclusive. 

During  the  month  of  July,  1891^  the  channel  beyond  the  ends  of  the  jetties,  and 
on  a  direct  course  from  there  to  the  sea,  had  a  central  depth  of  26.4  feet,  and  tbc  26> 
foot  channel  was  130  feet  wide.  During  the  month  of  August  this  channel  was 
dredged,  and  since  that  time  has  maintained  a  depth  of  about  32.5  feet,  the  26-foot 
channel  varying  in  width  from  110  to  630  feet,  and  the  30-foot  channel  from  40  to  100 
feet. 

The  present  depth  of  this  channel  is  31.6  feet,  the  26-foot  channel  being  500  and 
the  30-foot  channel  80  feet  in  width. 

The  channel  turning  to  the  eastward  beyond  the  end  of  the  east  jetty  maintained 
the  required  deptli  and  width  throughout  the  year. 

The  following  table  gives  the  depths  through  the  jetties  from  1875  to  the  present 
time: 
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Table  giving  the  depths  of  water  through  the  jetties  at  various  dates. 


Date. 


DiBtanoes  from  East  Point,  in  feeL 


}  to  2,000. 

2,000  to 

4,000  to 

6,000  to 

8,000  to 

10,000  to 

4,000. 

6,000. 

8,U00. 

10,000. 

12,000. 

22.5 

18.7 

16.7 

10.2 

9.7 

9.2 

23.8 

20.3 

22.0 

21.0 

17.1 

15.0 

23.5 

19.6 

21.. 0 

^23.5 
•  21.2 

23.0 

19.8 

22.0 

20.3 

21.1 

21.1 

20.3 

24.1 

21.1 

28.2 

22.0 

21.2 

20.5 

24.9 

24.0 

26.0 

23.8 

23,5 

20.3 

26.3 

24,4 

28.5 

24.2 

23.0 

23.7 

26.0 

25.9 

35.5 

25.4 

24.3 

28.0 

28.4 

26.4 

35.7 

27.1 

25.3 

23.0 

28.6 

27.5 

^       43.4 

27.0 

27.0 

27.0 

27.5 

28.4 

47.7 

29.2 

29.2 

2&0 

30.5 

30.7 

31.0 

30.7 

30.5 

31.0 

31.0 

48,3 

31.7 

81.8 

30.8 

31.0 

32.5 

47.8 

31.4 

35.1 

32.0 

30.5 

31.0 

44.0 

30.8 

31.5 

30.5 

30.5 

30.4 

46.0 

32.0 

82,0 

30.0 

30.7 

31.0 

44.4 

80.6 

32.0 

31.5 

31.0 

31.5 

41.0 

30.3 

31.0 

80.5 

30.6 

31.0 

40.3 

30.8 

30.0 

30.3 

30.9 

30.6 

43.0 

'     30.8 

31.0 

.  80.3 

30.5 

30.4 

41.9 

33.8 

30.7 

30.8 

30.4 

30.2 

41.6 

32.0 

31.0 

30.0 

3L5 

31.2 

41.3 

32.0 

82.0 

80.5 

30.4 

30.0 

43.0 

33.0 

33.0 

30.5 

30.2 

30.5 

42.7 

32.6 

30.5 

31.2 

30.0 

30.5 

43.8 

32.0 

81.7 

31,7 

31.0 

32.0 

42.5 

33.5 

83.0 

32.0 

30.1 

32.0 

37.6 

32.0 

31.0 

30.2 

30.2 

30.3 

38.3 

31.4 

31.2 

30.3 

30.8 

31.8 

39.2 

30.4 

30.0 

30.1 

30.2 

32.8 

39.4 

30.8 

30.2 

30.0 

30.5 

30.4 

41.3 

31.1 

30.2 

30.7 

31.8 

36.0 

39.7 

30.5 

30.8 

30.2 

31.2 

30.6 

39.2 

80.8 

31.6 

32.5 

31.7 

32.6 

80.6 

30.5 

30.3 

33.0 

30.5 

32.5 

89.4 

31.0 

81.3 

31.0 

30.8 

35.5 

39.0 

31.2 

31.8 

31.0 

30.0 

32.7 

38.7 

30.6 

31.3 

31.5 

30.8 

32.2 

38.1 

31.8 

31,8 

30.5 

30.1 

31.5 

38.3 

31.9 

30.8 

30.5 

30.0 

31.0 

37.1 

31.0 

31.4 

31.2 

30.0 

32.0 

38.1 

21.5 

31.2 

31.2 

31.0 

31.0 

37.0 

31.2 

81.0 

30.4 

31.0 

31.0 

35.2 

30.2 

30.1 

30.1 

81.2 

31.2 

36.0 

30. 5> 

30.0 

30.1 

32.3 

32.6 

45.7 

31.5 

30.3 

30.3 

33.7 

35.0 

44.0 

32.2 

30.0 

39.0 

33.2 

«6.8 

46.0 

32.3 

30.3 

32.4 

32.5 

34.2 

45.0 

33.4 

81.0 

33.0 

33.8 

34.9 

44.0 

32.0 

31.5 

31.6 

32.1 

38.2 

48.0 

33.4 

33.4 

32,3 

33.4 

34.3 

46.0 

32.3 

32.8 

30.6 

32.7 

34.1 

41.5 

32.0 

32.0 

•    30.5 

31.0 

33.8 

43.8 

34.5 

31.5 

81.0 

30.5 

32.6 

43.0 

31.6 

•    31.6 

30.2 

31.2 

32.2 

39.2 

32.7 

31.8 

30.3 

32.0 

31.5 

41.3 

31.6 

31.0 

30.7 

35.7 

39.5 

41.6 

84.0 

33.8 

88.7 

35.3 

37.3 

41.5 

3L7 

32.7 

35.4 

34.9 

35.8 

42.3 

84.3 

85.1 

33.0 

35.0 

35.8 

41.1 

34.0 

35.0 

35.0 

31.9 

35.8 

41.9 

33.9 

36.0 

32.0 

32.0 

34.0 

39.0 

33.1 

33.7 

33.5 

31.1 

33.4 

38.6 

32.6 

32.6 

32,5 

32.8 

82.8 

37.2 

32.2 

32.4 

30.8 

31.6 

32.6 

37.1 

31.1 

31.5 

31.4 

36.7 

36.4 

36.9 

33.1 

34.6 

32,8 

41.7 

36.3 

35.7 

30.5 

34.1 

36.2 

35.5 

36.0 

36.1 

81.0 

31.7 

35.7 

36.0 

35.5 

37.0 

32.0 

32.6 

32.0 

36.7 

35.0 

35.6 

81.5 

33.5 

31.5 

84.7 

33.7 

35.7 

32.8 

32.8 

ai.3 

86.8 

33.1 

36.5 

33.7 

38.6 

31.0 

86.6 

35.6 

37.6 

33.0 

32.6 

31.0 

85.3 

33.3 

35.2 

32.2 

80.7 

31.7 

83.8 

33.7 

85.8 

31.3 

80.4 

30.4 

32.7 

32.8 

35.1 

30.8 

80.6 

30.1 

83.0 

32.2 

34.2 

30.9 

30.5 

30.6 

83.6 

32.5 

33.0 

30.2 

30.2 

2ao 

32.8 

82.8 

84.1 

31.3 

30.9 

30.0 

8t8 

35.8 

34,0 

33.0 

Jigitized  bv 

K^&l) 

VIC-"-' 

1876— June 

1876— May 

August 

'  l^oTombor 

1877— March 

July 

October  25  to  December  14 
1878— March 

December 

1879— March 

June 

July 

December 

1880-June 

July 

August 

September 

October 

NoTember .- 

December 

1881— January 

February 

March 

AprU 

May 

June 

July 

August 

October 

lN'oveml)er 

December 

1882— January 

February 

March 

April 

May 

June * 

July 

August 

September 

October 

November 

December 

1883— January 

Februarj- 

March 

April 

Mky 

June 

July 

August 

September 

October 

November 

December 

1884— «Tanuary 

February 

March 

AprU 

May 

June 

August 

September 

October 

November 

Dec<»mber 

1686— January 

February 

March 

April 

May 

June 

July 

August 

September • . . . 

Oc^ber 

November 

December 

1886— January 

February 

Mftjvb. :,..„,., 
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Tahle  giving  the  depths  of  water  through  the  jetties  at  variom  dates — Continued. 


Date. 


Distances  from  East  Point,  in  feet. 


0  to  2,000 


2,000  to      4,000  to 
4,000.  6.000. 


6,000  to      8,000  to      10.000  to 
8,000. «       10,000.        12,000. 


1886— April 

May 

June 

July 

Aneust  ... 

September 

October  . . . 

Ifovember. 

December. 
1887— January. . . 

February  . 

March 

April 

May 

June 

July 

Angast . . . 

September 

October  . . . 

November. 

December . 
1888— January... 

February  . 

March 

April 

June 

July 

Ancust . . . 

September. 

October . . . 

November 

December. 
1889— January . . 

February . 

March.... 

April 

Ukj 

June 

July 

August — 

September 

October — 

November 

December 
1890-Jannary.. 

Febniary . 

March 

April 

May 

June 

July 

August — 

September 

October... 

November 

December 
1891— January .. 

February . 

March 

April 

Mky 

June 

July 

August 

September 

October... 

November 

December 
1892— January . . 

February . 

March 

April 

May 

June 


35.4 
35.0 
38.2 
36.7 
35.0 
34.5 
35.0 
34.5 
34.0 
33.6 
36.4 
35.5 
38.8 
39.4 
39.0 
39.0 
35.7 
36.0 
36.2 
35.9 
34.7 
35.6 
34.3 
34.0 
36.3 
35.2 
82.0 
34.2 
33.7 
82.7 
33.3 
31.8 
31.4 
31.0 
32.4 
30.2 
30.8 
30.8 
30.4 
30.3 
31.7 

;jo.9 

31.6 
31.0 
30.8 
30.8 
-  31.7 
■  36.4 
33.4 
32.0 
32.0 
32.4 
32.0 
30.5 
82.0 
30.6 
31.5 
31.0 
31.7 
32.0 
J  30. 5 
J  30. 3 
33.0 
31.4 
31.0 
30.6 
81.0 
81.2 
30.1 
31.3 
30.5 
30.8 
32.0 
§28.1 
^.4 


34.5 
35.6 
35.2 
36.7 
36.3 
35.6 
36.2 
85.6 
35.0 
34.0 
34.4 
35.5 
37.0 
35.3 
35.4 
36.4 
34.6 
34.0 
34.2 
32.9 
32.7 
32.5 
32.4 
33.0 
34.8 
35.2 
33.0 
34.0 
33.7 
32.7 
33.3 
32.8 
32.4 
31.3 
32.5 
32.2 

32.1 ; 

32.0  I 

32.2 

31.0  i 

31.4 

31.3 

31.0 

31.2 

31.0 

30.8 

30.7 

33.2 

36.0 

34.0 

33.5 

33.4 

33.0 

31.4 

31.0 

31.2 

31.2 

31.0 

31.0 

34.3 

32.0 

:32.0 
31.1 
30.4 
81.0 
30.6 
30.8 
31.0 
30.3 
31.6 
30.8 
80.7 
32.0 

§29.6 
32.3 


34.5 
34.2 
33.4 
86.2 
35.7 
34.6 
34.4 
34.8 
35.3 
33.3 
35.4 
32.6 
33.7 
37.1 
37.5 
35.8 
34.7 
35.0 
34.3 
33.8 
33.9 
33.7 
32.5 
32.6 
33.8 
34.3 
33.0 
33.8 
33.7 
32.8 
32.3 
31.7 
31.6 
30.6 
31.8 
30.4 
31.2 
30.7 
31.3 
31.0 
31.5 
31.2 
31.2 
31.2 
31.2 
31.2 
31.5 
34.0 
35.0 
34.0 
83.0 
34.0 
33.0 
33.0 
31.0 
30.6 
31.0 
31.2 
31.4 
36.4 
36.5 
82.0 
82.0 
30.4 
31.0 
30.7 
80.8 
31.3 
30.6 
31.3 
30.8 
31.4 
33.7 
38.0 
36.0 


33.7 
31. » 
33.2 
32.8 
34.8 
33.7 
33.0 
32.9 
.  33.6 
32.3 
31.3 
35.5 
31.0 
31.2 
32.3 
34.0 
33.6 
35.0 
32.1 
30.7 
30.9 
30.5 
31.0 
30.5 
31.0 
31.6 
31.4 
31.0 
31.2 
30.8 
30.6 
30.6 
30.3 
30.3 
32.8 
32.3 
32.8 
32.6 
31.5 
32.4 
31.6 
31.0 
31.0 
31.0 
31.0 
30.6 
32.6 
34.0 
35.0 
36.0 
34.0 
34.0 
32.7 
33.0 
30.5 
30.6 
30.7 
32.2 
32.5 
87.5 
39.0 
35.0 
34.7 
33.3 
82.8 
81.0 
31.2 
31.2 
31.4 
81.3 
31.0 
31.7 
32.0 
35.0 
37.0. 
Jiaitized  bv 


33.7 
36.0 
34.5 
32.7 
33.8 
33.6 
84.1 
33.0 
32.6 
32.7 
34.1 
85.5 
34.8 
34.2 
34.1 
32.0 
31.6 
32.7 
32. 2 
31.8 
31.7 
31.5 
31.0 
31.3 
35.0 
33.6 
35.5 
31.9 
31.2 
31.0 
30.4 
30.6 

*29. 2 
31.0 
31.0 
31.8 

•31.8 
31.2 
31.0 
31.3 
31.4 
31.1 
31.7 
31.3 
31.7 
31,0 
34.4 
34.0 
38.7 
39.0 
39.8 
39.0 
35.0 
35.0 
84.0 
34.0 
32.3 
32.3 
35.2 
36.0 
36.4 
36.0 
37.0 
35.8 
32.9 
31.5 
31.2 
31.1 
31.3 
31.8 
31.1 
81.2 
30.5 
33.0 
36.6 


31.0 
34.4 
36.5 
37.0 
34.7 
33.0 
33.0 
33.5 
33.0 
83.4 
32.4 
83.8 
35.5 
38.1 
35.2 
34.0 
32.7 
32.2 
31.8 
31.2 
31.8 
32.2 
32.0 
30.9 
31.4 
33.0 
83.2 
33.6 
33.2 
32.0 
30.4 
80.8 
30.7 
30.9 
32.5 
31.0 
30.6 
30.8 
30.8 
31.0 
31.0 


129.6 
31.4 
31.2 
31.0 
33.0 
33.6 
34.5 
84.0 
35.0 
37.0 
34.0 
33.0 
32.8 
33.0 
33.5 
32.5 
32.7 
34.6 
34.2 
34. 0 
35.0 
34.8 
31.4 


UKD 


'^ 


30.7 
30.0 
32.0 
32.2 
31.7 
81.0 
30.6 
32.0 
33.2 


*From  December  28,  1888,  to  January  4,  1889,  inclusive. 

t  From  October  1  to  October  5,  iuclus'ive. 

t  Depth  less  than  30  feet  ftom  April  25  to  Ma?  6,  both  dates  inclusive, 

9  Depth  less  than  30  feet  from  May  20  to  June*20,  both  dates  inclusive, 


and  varied  from  27.5  to 29. 
and  varied  fh>m28.1  to  29 


,4  feet. 
.GfeeL 
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Till*  alifial  arofi  east  of  tbo  f^ant  jetty  Ih  grailimlly  but  Hbiwly  tb^rpoiijiij^^,  ami  tb^ 
laiiii  fcinuiithiii  tut^t  (if  thiti  jytty  iu  rupidly  mceding.  Ihiriiig  tliu  paHt  year  tbis  re- 
ccHHiou  averaged  250  feet. 

SURVEY  BEYOXD  THE  KNDS  OF  THE  JETTIES  IN  THE  GULF  OF  MEXICO. 

The  cbart  of  thisi  amvcy  ia  No.  2.  Following  th*i  mc-thoilB  whicli  have  been  nsp'l 
fitr  iiiunv  years,  mid  which  are  fully  expbiiiii'il  iit  previimn  ruporfcw,  I  find  by  iiietiHiir- 
iuj5  yrdiiiatr«  to  eacb  tiirve  from  1*0  to  UK)  fott,  iiirlnsivL%  ubtaiuing  their  meaiis,  iiiid 
compariug  tbL'iii  with  results  similarly  obtitiiiiHl  oim  year  ugo,  thiit  eJic!i  adv;iin>nl 
during  the  year,  thi^  20-foot  ciirvt-  shtnviug  the  least  advaiict^^  of  55  f(M*t,  siiid  the  30- 
foot  eurve  the  greati%st,  being  240  U-^t^ 

The  results  of  these  determinatioas  are  given  on  chart  No.  7  in  such  a  way  that 
the  changes  in  each  of  these  curves  from  year  to  year  since  1876  may  be  readily  fol- 
lowed and  understood. 

The  most  interesting  comparisons  are  usually  between  the  earliest  and  latest  result-s. 
These  are  given  on  the  diagram,  page  1479;  from  which  it  will  be  seen  that  from 
1877  to  1892  each  curve  advanced ;  that  is,  the  same  depth  of  water  is  a  greater  distance 
from  the  ends  of  the  jetties  than  in  1877.  For  example,  the  depth  of  70  feet  is  1,555 
feet  farther  from  the  ends  of  the  jetties,  that  of  20  feet  810  feet  farther,  etc.,  than  in 
1877. 

Since  preceding  determinations  show  that  each  curve  advanced  during  the  year, 
and  since  1876,  it  follows  that  a  shoaling  has  taken  place  beyond  the  encb  of  the  jet- 
ties. The  mean  vertical  height  of  this  shoaling  over  an  area  containing  1^  square 
miles,  for  each  year  from  1876  to  1892,  is  as  follows : 


Years. 

Mean  change  over  whole  area. 

Years. 

Mean  change  over  whole  area. 

From— 

To- 

Deepened— 

Shoaled— 

From — 

To-  ' 

Deepened— 

Shoaled- 

1876 

1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 

Feet. 

Feet. 
0.40 

1885 
1886 
1887 
1888 
1889 
1890 
1891 

1876 

1886 
1887 
1888 
1889 
1890 
1891 
1892 

1892 

Feet. 

Feet. 
0  12 

1877 

1.80 

1  38 

1878 

2.56 

0.31 

1879 

0.12 

1.23 

1880 

2.38 
1.3U 

"1  11 

1881 

2.70 

1882 

0.04 

1  59 

1883 

3.61 

1884 

1. 10 

13  11 

Now,  in  order  to  locate  definitely  area«  which  are  undergoing  the  greatest  or  least 
change,  this  area  of  1^  square  miles  is  divided  into  21  lesser  areas,  the  mean  depth  of 
water  in  each  is  obtained,  and  by  comparison  with  earlier  results  similarly  obtained 
the  vertical  height  of  the  shoaling  or  deepening  in  each  area  becomes  known. 

The  following  diagrams  furnish  this  information.  The  figures  in  each  area  are  the 
'  dift'erences,  in  feet  and  tenths,  between  the  mean  depths  obtained  for  the  years  be- 
tween which  comparisons  are  made  and  denote  the  amount  of  the  shoaling  or  deepen- 
ing in  each. 

No.  1  compares  the  mean  depths  in  1891  with  those  in  1892,  and  No.  2  compares  those 
in  1876  with  those  in  1892. 

Dotted  areas  have  deepened ;  all  others  have  shoaled. 


Nd.l.  2892  to  1892. 


JSro,2.  2876  to 2892, 

\    18.5   \j3.7\      73.7 

8.4 

12.6  /i^-y 

\    HI  \lk  ^7 

6.9 

15.  Afy 

.    \h 

&4 

O 
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It  will  bi^  seen  that  tlie  two  matt  we^ti^rly  or  the  cc^ntral  areaa  ftho&ted  the  jp^^afe^t 
aiiuiunt  cl  11  ring  the  vi^ar.  Thin  no  di>iibt  is,  to  a  great  rxtont,  due  to  tbc  fact  tbi^t 
th«^  driMlgiHl  mat^riak  taken  trum  the  channel,  during  tlie  jfiar  was  duuiptsd  in  that 
Tii-inity, 

liO&a   OF   Tltl-:   BARK   CtLLKL^R  LL'UKO. 

On  the  5tb  of  April  the  nerni*m  bark,  ChatJn  LuUng^  wjtb  a  cargo  of  3^000  bar- 
irls  of  eejuont,  and  drawing  16  feot,  ^ti^nndc^il  to  tht*  we^twitrd  nf  and  beyund  tJi*^ 
^ml  of  tli**  w**st  jetty,  ^hft  wwn  m  vhnT^e  of  a  bar  pilot,  wb(*  nmlerttxjk  to  aail  ber 
iiit<i  tlie  jt*tty  ebanuel  fWtui  sea.  The  wind  was  strong  aiid  fair,  but  when  the  strong 
rnrri'ivt  uf  tlie  pass  was  met  the  y«s^1  sbeer^d  t<ithe  wt^tward ;  an  anehor  wajs  let  ^o, 
but  the  f%*Tet^  with  whic^b  sbi*  w»«  going  was  ^tii  great  that  the  iliaiD  irarted,  and  l>efore 
any thifig  fiirtber  cfmld  W  done  sbt^  wan  hard  agroond.  It  is  aliogi^tbpr  pn^babl^  that 
the  sheet  wa«  faiowd  by  the  vessel  bi*iug  kept  on  mwh.  a  conrwft  im  to  take  the  fitnins 
mrrent  of  the  pas»  ao  mneli  on  h^r  atsirboard  bow  that  the  foree  of  the  latter  proved 
gnniter  than  her  xjropi^lling  foree,  in  "vihioh  caa*'  a  sheer  would  be  intiritable, 

A  heavy  se^  waa  running  at  tbe  tiuie^  and  continued  during  the  nest  day^  the  ves- 
sel entting  to  the  westward  rapidly,  and  beraniiug  imbedded  in  the  sand.  On  the 
7th  two  towboatsa  rendered  ai*Ristanre*  but  by  this  time  s!ie  was  leaking  badly,  and 
liad  coram  en  (*e4l  t**  *w*tt3e  iiit4>  ibe  ff»nd^  ao  that  it  waa  iiujioBsible  to  save  her,  and 
after  removing  her  gitore^^,  fnrnititre,  t$tc.,  ahe  w&i»  nb&udoned.  The  location  of  her 
wreek  is  given  on  chart  No.  2. 

COKCI.ITSIQN. 

During  the  year  I  was  faithf^tlly  ami  eftteiently  aaaiated  by  Eecord^r  O,  W,  XAwm^ 

whou)  I  desirt^  to  eonnneud. 

Very  respectfully,  your  obedient  aenr&nt, 

II  aj,  JaMks  B,  QuiNNf 


Digitized  by 


Google 


APPENDIX  S. 


IMPROVEMENT  OF  CERTAIN  STREAMS  IN  LOUISIANA,  AND  OJ  HARBOR 
AT  SABINE  PASS,  SABINE  RIVER,  AND  NECHES  RIVER,  TEXAS. 


REPORT  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Chefuncte    [Tcliefiincte]    River    and 

Bogue  Falia,  Louisiana. 

2.  Tlckfaw    River  and   its   tributaries, 

Louisiana 

3.  Amite   River    and    Bayou    Manchac, 

Louisiana. 

4.  Bayou  La  Fourche,  Louisiana. 

5.  Bayou  Terrebonne,  Louisiana. 

6.  Bayou  Plaquemine,  Louisiana. 

7.  Bayou  Courtableau,  Louisiana. 


8.  Bayou  Teclie,  Louisiana. 

9.  Mouth  and  passes  of  Calcasieu  River, 

Louisiana. 

10.  Harbor  at  Sabine  Paas,  Texas.  * 

11.  Sabine  River,  TexJis. 

12.  Neches  River,  Texas. 

13.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering   naviga- 
tion. 


EXAMINATION, 
14.  Sabine  River,  from  Sabine  Lake  to  Sudduths  Bluff,  Texas. 


Office  United  States  Engineer, 

N'ew  Orleans,  La,,  July  6,  1892. 
General  :  I  have  the  honor  to  transmit  herewith  annual  rei>orts 
•    •    •    upon  works  of  river  and  harbor  improvement  at  present  in 
my  charge  for  the  fiscal  year  ending  June  30, 1892. 

•  •  •  •  •  •  o 

Very  respectfully,  your  obedient* servant, 

James  B.  Quinn, 
*  Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Oasey^ 

Chief  of  Engineers,  (J.  8.  A, 


S  I. 


IMPROVEMENT    OF    CHEFUNCTE    (TCHEFUNCTE)    RIVER    AND    BOGUE 

FALIA,  LOUISIANA. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1880, 
and  contemplated  the  removal  of  obstructions  in  the  channel,  such  aB 
snags,  logs,  and  overhanging  trees,  and  the  dredging  of  the  bar  at  the 
river's  mouth. 

1481 
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With  the  two  appropriations  made  in  1881  and  1882  of  $1,500  each, 
the  obstructions  below  Covington  were  removed,  and  part  of  the  un- 
expended balance  was  used  for  the  construction  of  a  working  plant  for 
improving  the  bar  at  the  mouth,  and  part  for  the  coni^traction  of  820 
feet  of  breakwater. 

August  5, 1886,  Congress  made  an  appropriation  of  $2,600  for  this 
work,  and  in  1887  channels  were  cut  through  the  bars  between  Coving- 
ton and  Old  Landing  5  feet  deep  and  30  to  60  feet  wide,  giving  better 
navigation  for  schooners  between  these  places. 

The  original  estimated  cost  of  improving  this  river  was  $5,460,  the 
greater  portion  of  which  was  for  dredging  the  bar  at  its  mouth. 

It  was  thought,  however,  that  a  dredged  channel  over  this  bar  could 
not  be  maintained  without  protecting  works,  which  would  cost  consid- 
erably more  than  the  dredging.  Maj.  Stickney,  who  had  charge  of  thig 
work,  caused  a  reexamination  to  be  made  in  1884,  and  in  his  report  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1884,  Vol.  II,  page 
1269,  he  reports  the  river  in  good  order,  except  the  bar  at  its  mouth, 
and  suggests  as  a  method  of  improving  this  to  build  a  jetty  or  break- 
water 2,500  feet  long  across  the  bar  into  the  comparatively  deep  water 
of  Lake  Pontchartrain,  and  then  to  dredge  the  channel  through  the 
bar,  in  the  hope  that  tne  jetty  would  prevent,  or  at  all  events  greatly 
retard,  the  refilling  of  the  cut  with  sand. 

Under  the  appropriation  of  $1,000  made  September  19,  13^?  the 
work  of  removing  obstructions  in  the  channel  was  commenced  in  Octo- 
ber, 1891,  nsing  the  snagging  plant  which  had  shortly  before  ceased 
operations  on  the  Tickfaw  River. 

Snags,  logs,  and  impending  trees  were  removed  from  the  channel  of 
the  river  from  Madison ville  to  Old  Landing,  and  from  the  latter  place 
to  Covington  on  the  Bogue  Falia,  as  far  as  the  funds  on  hand  would 
permit.  The  principal  obstructions  removed  from  the  channel  during 
the  year  were:  161  snags,  82  overhanging  trees,  61  landslide  trees,  58 
stumps,  44  logs,  and  29  tree  tops.  The  work  was  discontinued  Novem- 
ber 30, 1891. 

The  snag  and  quarter  boats  were  in  such  bad  condition  that  the 
I)roperty  was  removed  from  them,  and  both  the  property  and  boats 
were  placed  in  charge  of  a  watchman  at  Madison ville. 

The  total  amount  expended  on  these  streams  to  June  30, 1892,  was 
$6,289.26. 

The  river  now  has  a  navigable  depth  of  5  feet  to  Old  Landing,  and 
from  there  to  Covington  the  Bogue  Falia  is  navigable  for  the  lighter- 
draft  schooners.  ^ 

It  will  cost  about  $1,000  each  year  to  keep  this  river  and  bayou  free 
of  obstructions. 

Abstract  of  apprapriaiiona  for  improving  Chefuncte  {Tchefunote)  River  and  Bogue  FaliOj 

Louisiana. 

By  act  of  Congress  approved  March  3,  1881 $1, 500 

By  act  of  Congress  passed  August  2,  1882 1, 500 

By  act  of  Congress  approved — 

August  5,  1886 2,500 

September  19,  1890 1,000 

Total 6,500 
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Money  Htatmnent. 

July  1, 1891 ,  balauce  nnexpended $1, 000. 00 

June  30, 1892,  amount  expended  during  fiscal  year 789. 26 

July  1, 1892,  balauce  unexpended 210. 74 

Amount  appropriated  by  act  approved  July  13,  1892 1  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 210. 74 

(  Amount  tbat  eau  benrofitably  expended  in  fiscal  year  euding  June  30, 1894  1,000.80 
<  Submitted  in  compliance  with  requirements  of  sections  5  of  river  and 
/     harbor,  acts  of  1866  and  1867. 


COMMERCIAL   STATISTICS. 

[From  June  1,  1891,  to  May  31,  1802.] 

Sailing  vessels,  number  of  trips  made 364 

Registered  tonnage  of  same 6, 552 

Steam 'vessels,  number  of  trips  made 3 

Registered  tonnage  of  same • i : 96 

Average  draft  of  sailing  vessels,  light,  2  feet;  loaded,  5 feet  9  inches;  of  steamers, 
light,  2  feet;  loaded,  4  feet. 
There  were  no  new  lines  of  transportation  established  during  the  past  year. 

Ueoeipts  and  shipments  for  two  years. 


Articles. 

Year  ending  May 
31, 1891. 

Year  ending  May 
31, 189l 

Tons. 

Value. 

Tons. 

Value: 

ShipfnenU. 
Lamber 

11,202 

1,802 
1,157 

11,499 
8,388 

10.920 

$56,010 
60 
7,725 
5,079 
10,242 
20,845 
97,500 

16, 188 

^2 

4,540 

11,566 

4,475 

204 

597 

95 

276 

270 

11,550 

$109,272 
21 

Shingles 

Staves 

234 

Brick 

14,528 

12,845 

13,715 

272 

Sand 

Wood 

C  harcoal 

Cotton 

89,582 
433 

Laths .» 

Rice           .      '                                             .                  

7,745 

Ml8oellan«H>Ti»  . .   - 

130 

3,000 

4,699 
101,338 

Receipts. 
.Estimated  at 

Total 

45.521 

2oCoe: 

50,051 

354,684 

Increaae  of  1891-92  over  1890-91 

4,533 

153,623 

Comparative  statement  of  Receipts  and  shipments  for  three  years. 


Year  ending  May  31  - 

Tons. 

Value. 

1890        ..       .                       

27,803 
45,  521 
50.054, 

edbyVjV 

$173,283 
201  061 

1891 

1892.. 

[yyyp,^ 
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3  a. 

IMFROVEMEKT  OF  TlCKFAW  RIVER  AND  ITS  TRIBUTARIES,  LOUISIAKA 

This  work  was  commenced  in  1879  by  an  exam  inn  tioo  authorized  by 
('ongiu^6*  The  e4^timated  cost  of  the  improvement  Wi\s  i?10,-!30,  and 
tlie  prfijeet  was  to  deiiu  out  this  streaia  as  well  a?*  its  navi^itble  tribu- 
taiiL^^i  the  Natiilbauy,  Blo^jd,  and  Poncliatoula  riveis,  by  removing  ob- 
atiat^tioiis  to  navigation  such  as  Bnags^  logs,  stninps,  and  overhanging 
trees. 

In  ISSl  #2,000  wii«  ai>i»ropnate<l  with  which  to  eonimenee  woi  k-  The 
work  undi^r  this  appropriation  was  done  by  eontraet  in  I^h2,  and  10  miles 
of  the  TiektVnv  were  cleaned  out. 

In  188J  Congress  appropriated  $2,000  more.  Tlii?»  was  exj>ended 
partly  in  building  plant,  and  the  work  of  eleaning  otit  the  stream  was 
done  with  thisi  phmtand  hired  lalnir.  The  result  wsis  a  grnwl  navigable 
channel  U  niih\s  tibove  the  previous  heM  of  navigation  on  the  'lick fa w. 

In  IS&y  an  appropriation  of  $2jtKM)  was  made,  the  fuiul.s  to  W  used 
for  ck^anini;^  out  the  navigable  brauehes  of  the  Tiekfaw.  In  the  latter 
part  of  188*1  and  early  part  of  1SS7  work  wiis  i-e^sunied  with  theGovern- 
nu^nt  plant  and  hired  labor,  and  the  branches  ch'ai-eil  to  the  head  of 
navigation, 

Iti  18dd  an  appropriation  of  $1,000  was  made  tor  improving  the  Tick- 
faw  and  its  navigable  tributaries.  The  latter  being  in  good  condition, 
the  snagging  plant  commenced  work  on  the  river  itself  in  May,  1889, 
removing  the  obstructions  that  had  reformed  since  1887,  and  worked 
upstream  to  within  1  mile  of  the  Chapman  place,  where  operations 
ceased. 

In  1890  $1,000  was  appropriated  for  continuing  the  improvement. 
In  September,  1891,  work  was  commenced  with  the  Government  snag- 
ging plant  and  hired  labor.  The  obstructions  which  had  reformed  since 
1889,  such  as  snags,  logs,  overhanging  trees,  etc.,  were  removed  from 
the  Tickfaw,  Natalbany,  and  Blood  rivers,  the  latter  being  cleared  to 
the  head  of  navigation.  About  39  miles  of  channel  had  been  improved 
wlien  work  ceased  October  12, 1891.  The  obstructions  removed  frt>m 
the  rivers  during  the  year  were:  83  snags,  71  overhanging  trees,  32 
landslide  trees,  14  logs,  9  tree  tops,  and  1  stump. 

The  improvement  is  not  permanent,  since  logs  and  snags  find  their 
way  into  the  channel  which  require  removal  from  time  to  time.  About 
$1,000  will  be  required  annually  to  keep  the  navigable  channel  in  con- 
dition. 

To  the  close  of  the  year  ending  June  30, 1892,  there  has  been  ex- . 
pended  on  these  streams  the  sum  of  $7,777.96. 

Abstract  of  appropriations  for  improring  Tickfaw  River  and  its  tributaries,  Louisiana, 

By  act  of  Congress — 

Approved  March  3, 1881 12,000 

Passed  August  2, 1882 2,000 

Approved  August  5, 1886 2,000 

Passed  August  11, 1888 1,000 

Approved  September  19, 1890 1,000 

Total 8,000 

A  material  increase  in  the  receipts  and  shipments  ha^s  been  made  as 
a  result  of  the  improvement  already  accomplished. 
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Money  statement. 

.  July  1, 1891,  balance  unexpended $1, 000. 00 

June  30, 1892,  amount  expended  during  fiacal  year 777. 96 

July  1, 1892,  balance  unexpended ' 222. 04 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000. 00 

Amount  available  for  jBscal  year  ending  Jdne  30, 1893 1, 222. 04 

i  Amount  that  can  benrofitably  expendedinfiscal  year  ending  June  30, 1894  1, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[From  June  1.  1891,  to  May  31,  1892.] 

Sailing  vessels,  number  of  trips  made 119 

Registered  tonnage  of  same 2, 142 

Number  of  steamers -2 

Registered  tonnage  of  same .* 626 

Number  of  trips  made  by  steamers 8 

Average  draftof  sailing  vessels,  light,  2  foet;  loaded,  5  feet  9  inches;  of  steamers* 
light,  2\  feet;  loaded,  5i  feet. 
No  new  lines  of  transportation  were  established  during  the  year. 

Comparative  atatemetit  of  reoeipts  and  shipments  for  two  years. 


Articles. 

Year  ending  May 
31,1891. 

Year  ending  May 
31, 1892. 

Tons. 

Value. 

Tons. 

Value. 

Shipvieiits. 
Wood  

116 

dtii7(« 

1,200 
6, 792 

537 
30 

121 

$8,440 

42, 770 

1,720 

630 

185  ^        M6G 

BrickB          

Staves     ' 

Cotton 

21  07r. 

Miacellaneoiis  froi'^bt 

95  ;          3,  581 

Total 

301 

l,9il 

8,775          7B.  lifi 

MeeeipU. 

Estimated  value  of  sundry  merchandiae  taken  to  the  Tickfaw 
River 

2,632 

23,000 

Total 

301  1        1,941 

11, 407 
11  106 

102  116 

Increase  over  previous  year 

1011  17'; 



S3. 
IMPROVEMENT  OF  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIANA. 

The  original  project  for  the  improvement  of  this  river  was  adopted 
in  1880,  which  contemplated  a  channel  5  feet  in  depth  as  far  upstream 
as  appropriations  would  permit,  the  maim  part  of  the  work  to  be  doue 
above  the  mouth  of  the  Bayou  Manchac. 

In  1883,  oA^ing  to  the  unsatisfactory  manner  of  doing  the  work  by 
contract,  the  project  was  amended  so  to  provide  for  the  removal  of  ob- 
structions below  the  Manchac  by  the  Government  plant  and  hired 
labor^  and  resulted  in  a  satisfactory  improvement  of  about  8  miles  of 
the  river. 


1486   REPURT  OF  THE  CHIEF  OF  ENGlXEEESj  U.  S.  ABMT, 

111  1880,  under  an  appropriatkin  of  $2,(KK)^  work  %vit!i  Government 
Ijliint  and  hind  liibor  wat^  resumed,  and  t\w  Io^b  and  smig^s  removed 
from  about  5  miles  of  rivf^r  btdow  the  mtmtli  of  the  Ijayou  Mancliac, 
leaving:  the  Amite  Kiver  in  good  navignlde  condition* 

In  1888,  J|o,0(XI  wasii]ipropriated  with  the  atipulntion  tliathalf  of  this 
sum  nii^ht  be  used  iii  im|)roving  Bayou  Manrh?jr,  jukI  Iti  November, 
1888,  work  with  the  Government  plant  and  hinnllabor  whb  commeaced 
in  thib^  ba^^on^  working  up  from  its  month  to  ll*!refbrd  Lauding,  leav- 
ing the  Manc!hac  in  good  oomlition  up  to  that  piunt.  The  plant  was 
then  taken  back  to  the  Amite  Kiver,  and  from  it  removed  the  snagSj 
logs,  and  impending  ti-eew  which  obstnnited  the  chauueL 

In  18^K)j  $3^800  wan  appropriated  for  the  com]detiou  of  the  old  proj- 
ect, the  inoneyj  however,  to  be  apjflied  to  the  Annte  or  Manchae  in 
surJi  pro  portions  m  the  engineers  might  deem  best*  Work  was  re- 
snmed  in  October,  189(»j  with  the  (iovemment  jihtnt  at  Hoiie  Villa,  on 
.the  Mam-hae,  and  the bityou clenned  uiifor  a  diKtam-e  of  ab<nit  3  mile?*, 
when  the  plant  turned  baek,  and,  commencing  at  Wards  Greek,  worked 
down  stream  to  the  Amite  Eiver, 

During  the  year  just  closed  tlie  work  of  removing  the  obstructions  in 
the  cliannels  was  contitmed  until  August,29  last,  when  oi)erations  were 
di&tunitinued  and  tlie  snagging  plant  towed  to  the  Tiekfaw^  Eiver  for 
work  on  that  atream. 

Snags,  logs,  and  impending  tre<^s  were  removed  from  the  Bayou 
Manchat*  between  its  month  and  Hope  Villa,  and  from  the  river  be- 
tween its  mouth  and  the  mouth  of  the  Bayou  Mancha*", 

The  principal  obstructions  removed  from  the  river  and  bayou  during 
the  year  were:  209  snags,  69  trees,  42  logs,  24  stumpsj  11  tree  tops,  and 
11  overhanging  trees* 

The  improvement  is  not  permanent,  since  logs  and  stumps  are  con* 
tinnally  getting  into  the  bsjyou  and  Amite  Hi v^er,  forming  snagK  and 
obstructions  tliat  will  require  removal  from  time  to  time  to  preserve 
the  navi^afiiMi, 

About  6-.'HK)  will  be  required  each  year  t«  keep  this  river  and  bayou 
IB  navigable  ctmdition* 

There  has  been  expended  on  these  stieams  to  June  30, 1893,  the  sum 
of  $23,028.15. 

Ah§tract  #/  &pp7QprfUihnM  for  improrinff  Amitt^  Rivar  mid  Ifatft^ti  Mfttichite,  Lattimana. 

By  act  of  Congr©«4  appro vlhI — 

June  14,1880.-..--.... $8,  mK) 

March  3, 1881    _....,......--...,. - 5,(100 

August  5, 1886    -... ,„.,,..,....-.., 2,000 

By  act  of  Coujt**^^-''  pnss^inL  August  11^  1888  .  _ .  _. ^ . ._ 5, 000 

By  act  of  Cotigresa  apprtived  Septptnber  19, 1890  ..,,.., *,,,.___..  3, 800 

Total .:....,..*..,.........,*.,,.,..,.,,...,...,.,..,.......,,,.  23|»00 

Money  statement, 

J  nil  1 .  1801  ^  baliincis  unexpptKlcid  ...,_.,..... ^ .  . . . ,     $1, 122. 14 

June  30,  1892,  amount  eixpifiided  daring  Useal  year. ......_,  050,39 

Jnly  It  1892,  balanf'c  nnexponded  .  r...  _....... ._. ,......,.._.  171,85 

Amount  upiiropriatHl  Ijy  art  sipproved  July  13, 1892.  - . , , .       2^  TjOO,  00 


Amonut  available  for  llseal  jear  ending  June  30,  1893 ,.,....,..,.      2,  ffTl.  8*1 

S  Amount  that  can  be  proJitably  pxponiled  hi  fUcal  >'csir  (Ruling  Junr^  30,  IK94      2, 500. 00 
SubmJttc^d  in  complhuico  with  requircoitmts  of  uociiona  2  of  livei  and     ^ 
harbor  acta  of  im  and  180T.  digitized  by  VjQOg IC 
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COMMERCIAL  STATISTICS. 
[From  June  1, 1891,  to  May  31, 1892.] 

Number  of  steamers 4 

Number  of  trips 316 

Rejristered  tonnage  of  steamers,  316  trips 7, 036 

Sailing  vessels,  number  of  trips  made 73 

Begistered  tonnage  of  same 1, 387 

Average  draft  of  sailing  vessels,  light,  2 feet;  loaded,  5  feet  9  inches;  of  steamers, 
light,  2^  feet ;  loaded,  5^  feet. 
There  were  no  new  lines  of  transportation  established  during  the  last  year. 

BecelpUi  and  shipments  for  two  years. 


Articles. 


ShipmtntM. 


Lumber 

Shinslea 

Bricka 

Wood 

Staves 

Laths 

Sand 

Ck>tton  and  seed 

Miscellaneous  freight. 


Total £. 


Rteeiptg. 


Estimated  at 

Total 

Increase  ov*r  previous  year  . 


Year  ending  May 


Value. 


7.751 

350 

216 

1,526 

1,512 

156 

4,916 

1,221 

165 


17,792 


17.792 


$62,820 
5,985 
782 
4,115 
5,850 
4,014 
4,214 

205.728 
7,405 


300,963 


300,  C63 


Tear  ending  May 
31, 1892. 


Tons. 


4, 8»8 
656 


5,231 
388 
464 


1,619 
40 


Value. 


13,236 


5,204 


18,530 
738 


$32,641 
14,206 


8.405 
1,764 
2,104 


174, 090 
5,4C5 


238,615 


95,446 


334,061 


33,098 


Comparative  statement  of  receipts  and  shipments  for  three  years. 

Year  ending  May  31— 

Tons. 

Value. 

1890 

84,295 
17, 792 
18,530 

$291  {167 

1891.          .         . 

300,  963 

1892 

• 

334,  OCl 

S4. 

IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

In  1879  SI  project  was  approved  for  removing  the  obstructions  to  nav- 
igation in  the  bayou,  such  as  snags,  wrecks,  r^  heaps,  and  impending 
trees.  Work  was  carried  on  under  this  project  from  1881  until  1883, 
when  the  plant  was  laid  up  at  Lockport  after  clearing  the  bayou  a  dis- 
tance of  30  miles  below  that  point. 

In  1884  a  project  was  approved  for  continuing  the  snagging  opera- 
tions on  down  beyond  the  place  where  work  had  ceased  in  1883,  and 
accordingly  work  was  resumed  in  September,  1884,  and  continued  to 
January,  1885,  when  operations  were  8usj)euded  on  account  of  high 
water.    The  plant  was  subsequently  removed  to  other  places.  c 

Beyond  surveys  and  examinations,  nothing  further  was  done  until 
1888/when  Congress  appropriated  for  "  improving  Bayou  Lafourche^ 
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LouisiaTiii;  parsuant  to  the  project  of  Lieut.  O-  T.  Crosby,  Corps  of'Eu- 
giueera,  dated  June  11,  1886,  $50^000,  mcludiBg  immediate  dredgmgto 
secure  low- water  nuvigatiou." 

During  eight  nioutlis  of  tlje  year,  when  the  Miss^iasippi  River  is  high. 
Bayou  l-afourehe  is  navigable  by  the  I  argent  steamboats,  but  during 
extreme  low-vrater  uavigatioH  is  sometimes  entirely  suspended  for  tiat- 
boats  drawing  ov^r  2  teet  of  water. 

The  imiject  referred  to  in  tlie  foregoing  act  was  to  place  a  lackiu  the 
Mississippi  River  end  of  the  bayou,  converting  the  bayou  into  a  slack- 
water  etream,  and  then  dreilge  a  channel  To  feet  wide  and  5  feet  deep 
at  mean  low  water  of  the  (tiilf  throughout  its  length. 

Tlie  act  also  provided  for  immediate  dredging,  and  since  the  bar  at  the 
river  end  of  the  bayou  had  shut  out  navigation  in  1887,  it  was  proijosinl 
to  dredge  a  i^hannid  tlirough  this  bar,  the  channel  to  have  a  depth  t*f 
4  feet  below^  mean  hnv  water  of  the  Oulf,  and  a  width  of  tlO  feet.  Thia 
dredging  was  done  by  contract  and  admitted  wuthcient  water  to  the 
bayou  to  reestabliwh  flatboat  navigation,  which  had  been  suspended  a 
day  or  two  while  the  cut  was  being  made. 

It  having  been  ascertained  that  about  150,0{KJ  cubic  yards  of  mate- 
rial won  Id  liave  to  be  dnsiged  from  the  bayon  to  secure  2  feet  depth  for 
flatboat  navigation,  bids  were  opened  Jnue  10,  1889,. for  dredging  this 
amount;  but  tlie  prici^  bid  was  deemed  too  high  and  the  bid  was  re- 
jcck^d.  Work  was  tlien  begun  by  a  hired  (hedge  and  continued  until 
liigh  water  interfered* 

The  channel  had  been  carried  a  distance  of  about  2  miles  from  the 
mouth,  and  had  a  depth  of  2  to  3  feet  at  mean  low  water  eif  the  Gulf. 
IJlJon  commencing  tins  dredging  it  was  tbund  thatthe  channel  through 
the  bar  at  the  head  of  the  bayou  had  shoaled  so  as  to  require  redredg- 
ing,  aTul  much  of  the  channel  w'ork  had  to  be  gtme  over  several  timesj 
owing  to  the  caving  of  the  sides  of  the  cut.  On  Seijtenaber  Ifi,  189fl, 
dri^lging  was  resume^l.  The  dredge  had,  as  formerly,  to  reopen  tliBcnt 
tlirough  the  bar  at  the  head  of  the  bayou  and  redredge  much  of  the 
channel  |*reviously  gone  over.  The  work  was  suspended  in  January, 
1891,  owing  ti>  high  water- 

Upon  the  subsidence  of  the  high  water,  work  was  resumed  on  Au* 
gnats,  1801,  and  continued  until  high  water  again  caused  its  suspension, 
in  the  latter  [viirt  of  January,  1892. 

During  tliis  time  the  dredge  removed  from  tlie  i^hannel  95,984  cubic 
yards  of  material,  48  stumps,  33  logs,  and  19  wrecks,  making  flatboat 
navigation  practicable  for  a  distance  of  about  32  miles  during  low 
Avatcr. 

\\  (n  k  will  bo  commenced  again  as  soon  as  the  stage  of  wat«r  will 
permit. 

The  improvement  by  dredging  is  a  slow  and  uusatisfaetory  way^ 
sinre  the  silting  up  of  tlie  dredged  ehnnncl  takes  phn*e  with  the  retntr- 
renn^  nf  liigli  water  eai'h  year.  The  construction  of  ii  lock  at  the  head 
of  die  hayun  will  almost  entirely  overcome  this  ditHcnUy  and  render 
the  navigatirHi  of  the  bayou  safe  and  certain  under  aircomliUons  of 
tide  in  tin*  Mississippi  River, 

The  cost  f>f  a  lock  at  Donaldsonville  was  estimated  by  Lieut,  Crosby 
to  be  about  J450,000,  With  this  lork  comi>leted,  whatever  dredging 
was  doni*  in  the  briyon  thereafter  wonld  be  jiractically  i)ernianent,  and 
a  naidtnate  annual  outlay  would  maintain  satisfactory  uavigatiou  hardly 
possible  to  secure  with  any  amount  of  money  under  the  present  condi- 
tions. 

The  total  amount  exi)euded  on  the  improvement  of  this  bayou  to 
June  30, 1892,  was  173,343.80. 
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Abstract  of  appropriations  for  improving  Bayou  Lafourche,  Louisiana. 

By  act  of  Congress  approved — 

June  18, 1878 ^ $10,000 

March  3, 1879 10,000 

June  14, 1880 5,000 

July5,18i4 ; 5,000 

By  act  of  Congress  parsed  August  11, 1888 50, 000 

By  act  of  Congress  approved  September  1^,  1890 60, 000 

Total 130,000 

Money  statement. 

July  1, 1891,  balance  unexpended !P72, 716. 56 

June  30, 1892,  amount  expended  during  fiscal  year ,  16,060.36 

July  1,1892,  balance  unexpended 56,656.20 

July  1, 1892,  outstanding  liabilities 175.00 

July  1,1892,  balance  available 56,481.20 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 106, 481. 20 

f  Amount  (estimated)  required  for  completion  of  existing  project 350, 000. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  100,000.00 
y  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 

[From  Juue  1, 1891,  to  May  31. 18in.J 

Number  of  steamers 8 

Total  registered  tonnage , 2, 335 

Aggregate  number  of  trips  out  of  bayou 253 

Aggregate  tonnage  of  same a 79,488 

SuUing  vessel 1 

Registered  tonnage  of  same 10 

Aggregate  number  of  trips  out  of  bayou 21 

Aggregate  tonnage  of  same 210 

Number  of  barges  entering  the  bayou 108 

Aggregate  tonnage  of  same 91, 320 

Number  of  lines  of  steamers,  6;  one  line  of  3  vessels,  and  5  steamers  running  inde- 
p  endent. 
Average  draft  of  steamers :  Light,  2  feet ;  loaded,  9^  feet. 
There  were  no  now  linos  of  transportation  established  during  the  year. 

Beceipts  and  shipments  for  two  years. 


Articles. 


Shipm&nts. 


Snear 

MOUMSCS 

Rice 

Potatoes  and  onions  . . 
g?** 

MOM 

Pecans 

Misoelliuicoiis  freight  . 


Total. 


JieetiptK. 


Miscellaueons  freight  . 
Coal 


Grand  total. 


Year  ending  May  31, 
1891. 


Tons. 


44,832 

31,084 

8,310 

4,709 

111 

205 

77 

475 


90,703 


54,420 
72,150 


217,273 


Value. 


$3,290,481 

968,000 

326,736 

151, 447 

2,505 

12,270 

5,190 

35,466 


4,792.095 


3,194,730 
267,400 


8,244,225 


Year  ending  May  31, 
1892. 


Tons. 


26,330 

17,334 

3,:J37 

2,738 

159 

106 

4 

275 


Value. 


$2,531,155 

510, 250 

162, 978 

73,032 

16,308 

9,823 

2,100 

7,441 


50,373 


32,562 
88.920 


171,855 


3, 313, 089 


1,901,853 
355,680 


6,660,622 
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ITl    iKS 

"~ 

Daring  file  se^*mx  of  pxtrpme'  l*sw  wat<»r^  when  th«'  hare  that  har*?  formed  in  tlie 
hayon  prevent  the  ninfiip^  of  9t4'ambo»ti^,  ^  l»rge  pi»rtion  of  the  &ugar  find  rice  vtvjm 
are  iT^&sport^d  np  tb«^  ha^rc^tby  meaii?  of  flut boats,  to  the  head,  where  it  I*  ro 
iJiTj>|tc4  on  the  regiilar  havon  lioat«  and  hronirht  to  ^>w  l>IeaLi»  by  way  of  the  Mis- 
vtt^ippi  Bi^€*r. 

r*uTin^  fbe'last  year  thlrty-lhre«  Jtaflmats  athI  tiroi^nisi]!  f^teameTe  were  enipiged 
in  tbi»  biisioesft.  The  flatltoatA  earried  t^rfrm^  of  from  tig  to  85  ton^^^  aad  the  steam- 
boats ffom  50  to  70  toiim.  The  nnnilit^r  of  tnp^  made  or  the  total  of  cargo  handled  lij 
this  means  can  not  be  aAcertained  at  thiA  rime. 

There  are  al^o  two  little  boat«,  of  25  and  7B  ton*  eapaeity.  that  are  makiDj;  rej^Iar 
paa^n^r  trip«  up  und  down  the  Hayon  between  Dcmal^^iivtUe  and  Thibodcamx, 
botii  railn»d  points  and  distant  31  mi  lee  one  from  the  other* 


OrPKOVKMEKT  OF  BATOl'  TERREBn>'NT,  LOrif>lAKA. 

FrevioaB  to  the  comioeiieemeDt  of  the  improTem(>!iit  of  the  Bayoa 
Terreboiiiie  it  was  little  better  than  a  drainage  cliteh  in  places. 

The  protect  adopted  for  the  improYement  of  this  bayou  contemplated 
tlie  dredgriog  of  a  ehannel  4  feet  deep  at  me^m  low  water  of  the  Galf  to 
Houma,  aud,  with  the  appnipriatioD  of  $10jiKWj  made  in  188C^  the  work 
of  d retiring  wag  corameneed  in  that  year  and  eontJoaed  until  Deceni- 
ber  17y  18S7,  when  the  ehannel  was  eonipleted  to  the  railroad  de|>ot  at 
Honma^  where  a  turning  basin  wfi.s  dag. 

The  improvement  enables  planters  on  the  bayou  to  float  their  produce 
to  Houma,  the  nearest  r^iilroad  station,  or  els^e  ship  by  boat  direct  to 
^ew  Orleans  by  way  of  eoniiec*tiiig  bayous  and  canals. 

It  is  doubtful  if  the  trnproTement  can  be  made  permanent^  aa  more 
or  less  silt  finds  it^f*  way  into  the  bayoa^  causing  shoals  to  form,  which 
Kill  require  removal  fipom  time  to  time^ 

No  work  hm  been  done  daring  the  past  year,  and  it  is  not  believed 
that  more  work  will  be  required  during  the  ensuing  year  tlian  can  be 
secured  with  the  funds  remaining  available. 

The  estimated  cost  of  the  iniprovement  was  t3><,>^<^.  The  cf »mpletioD 
of  the  project  has  cost  135.808,  leaving  f  2>992  still  niiexi>ended, 

Jhtirmd  9/  mppropnaHom*  fifr  improving  Sajf&u  Terrtb&atmet  Lpttitmrnm, 

By  act  of  Congress  approved — 

Jnne  14,1^-...: ____._.,..,_..._ .__-„_.__,  #1(1.009 

March  3a8Sl .-.-. ,„... --......_„ ^m& 

By  a^'t  of  CongT^aa — 

F^i![m4  Angtwt2.t3S^... ,.-..-. .,.,.. ,. T,000 

Approved  Aogiist  5, 11^86  ,, — .-.-.*„ ..,„._..  lO.ilOP 

Tmaeil  Atig^ii^t  IL  13^88 _*....___, ,_ .__ 3,000 


dtrCoGgT^ 
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Money  statement 


July  1,  1891,  balance  nnexpcnded. 
Jaly  1, 1892,  balance  unexpended. 


1491 


$2,992.00 
2,992.00 


COMMKKCLA.L  STATISTICS. 

Owing  to  tlie  creva«8e  of  last  year  the  Terrebonne  section  away  from  the  railroad, 
nearly  all  of  it,  wke  inundated,  and  the  crops  produced  amonntcd  to  so  little  that 
the  boat  usually  plying  in  the  bayou  had  to  seek  another  trade,  which  compelled  the 
producers  to  haul  to  and  from  the  railroad. 

The  statistics  printed  in  the  last  Annual  Report  are  ap]>ended. 

Number  of  vessels,  1889-^90 2 

Total  registered  tonnage  of  same 76. 20 

Aggregate  number  of  trips  out  of  bayou 29 

Aggregate  tonnage  of  same '. 326. 45 


ikrticlos. 

Year  ending  May 
31, 1889. 

Year  ending  May 
31.  189B. 

Qaantity. 

Value. 

Quantity. 

Value. 

M<§»8iie8 

Rice 

Potatoes 

Moss          

Shipments. 

barrels.. 

do.... 

sacks.. 

do.... 

bales.. 

11,623 

4,443 

250 

258 

12 

♦209,214 

35,544 

812 

516 

72 

8,746 

8,586 

350 

350 

24 

U-->7.410 

28,688 

1,137 

700 

144 

tons.. 

Total 

3,076 

1.000 
1,340 

2,394 

1,500 
1,160 

Coal    

ReeeipU. 

tnmk 

6,000 
179,000 

7,500 

133,000 

tons.. 

Total 

5,416 

430,158 

6,054 

328, 579 

S  6. 

IMPROVEMENT  OF  BAYOU  PLAQUEMINE,  LOUISIANA. 

Prior  to  1867  or  1868  Bayou  Plaquemine  was  navigated  by  the  larg- 
est steamboats,  but  sometime  during  the  year  mentioned  the  police  jury 
of  Plaquemine,  without  any  apparent  warrant  of  law,  caused  a  dike  to 
be  built  across  this  bayou,  shutting  out  the  water  of  the  Mississippi 
Eiver. 

Steamers  which  had  used  the  Plaquemine  route  to  Grand  Lake  and  the 
Teche  country  were  thereafter  obliged  to  go  by  way  of  the  mouth  of  the 
Eed  Eiver  and  the  Atchafalaya  to  reach  their  districts,  and  for  some  time 
past  have  been  entirely  cut  off  from  communication  by  this  roundabout 
way  on  account  of  the  closing  of  the  mouth  of  Eed  Eiver  at  low  water. 
The  opening  of  this  bayou  to  navigation  is  therefore  of  importance  to 
the  navigation  of  the  Eed,  Black,  Oua<^hita,  and  Atchafalaya  rivers, 
and  the  bayous  Tensas,  Bartholomew,  Macon,  Boeuf,  Cypress,  Teche, 
and  Courtableau,  the  natural  water  transportation  routes  of  a  very  fer- 
tile and  very  large  area  of  rapidly  improving  country. 

In  1885  a  project  for  the  improvement  of  this  bayou,  by  building  a 
lock  to  connect  it  with  the  Mississippi  Eiver  and  clearing  out  the  chau- 
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nel  so  as  to  give  a  depth  of  6  feet  at  mean  low- water  level  of  the  Gulf, 
wats  presented.    This  improvemeut  was  estimated  to  cost  11^708,250. 

In  1888  $100,000  was  appropriated  "for  securing  a  navigable  chan- 
nel 60  feet  wide  and  6  feet  in  depth  from  deep  water  up  to  the  Plaquemine 
Dike,  and  for  securing  the  mouth  of  the  bayou  from  further  .caving." 

As  there  was  no  plant  at  the  disposal  of  this  office  for  the  construc- 
tion of  dikes,  etc.,  $75,000  of  this  appropriation  was  allotted  for  the 
construction  of  bank  protections  and  turned  over  to  the  officer  in 
charge  of  the  fourth  district  of  the  Mississippi  River  in  May,  1889. 

With  the  remainder  of  tiie  funds  dredging  was  commenced  June  4, 
1889,  at  a  point  about  5  miles  below  the  town  of  Plaquemine,  the  work 
being  done  with  a  dredge  belonging  to  the  United  States  and  hired 
labor.  This  dredging  was  continu^  up  to  date,  with  short  interrup- 
tions due  to  high  water. 

Owing  to  the  railroad  bridge  at  Plaquemine  not  being  a  drawbridge, 
it  has  not  been  possible  to  continue  the  dredging  up  to  the  Plaquemine 
Dike,  as  specified  in  the  act  of  appropriation.  The  project  was  accord- 
ingly modified  so  as  to  stop  dredging  when  the  railroad  bridge  was 
reached. 

As  soon  as  the  bridge  was  reached  the  dredge  turned  back  and 
worked  down  to  a  point  about  one-half  of  a  mile  from  it,  when  work 
was  discontinued  and  the  plant  laid  up  at  Plaquemine  and  placed  in 
charge  of  a  watchman. 

The  work  done  from  July  1  to  August  31, 1891,  resulted  in  the  exca- 
vation of  19,716  cubic  yards  of  material  and  the  removal  from  the  chan- 
nel of  139  logs  and  28  stumps. 

In  1890  $100,000  was  appropriated  for  continuing  the  work  of  im- 
j>rovement  of  this  stream.  Forty  thousand  dollars  was  allotted  to  this 
office,  the  rest  being  allotted  for  bank  protection,  as  in  the  case  of  the 
preceding  appropriation. 

Under  this  last  allotment  of  $40,000  a  project  for  the  commencement 
of  work  upon  a  lock  to  connect  the  Mississippi  River  with  the  bayou 
was  presented,  and  a  board  of  engineer  officers  was  appointed  to  con- 
sider the  subject. 

Under  the  direction  of  this  board  plans  for  a  lock  of  sufficient  size 
to  pass  four  coal  boats  or  the  largest  steamer  which  would  be  liable  to 
make  use  of  it  at  one  lockage  were  prepared.  The  estimated  cost  of 
this  lock,  with  the  required  right  of  way  and  approaches,  is  $700,000. 

As  the  $40,000  available  was  not  sufficient  to  warrant  the  commence- 
ment of  work  upon  the  lock,  it  has  been  held  subject  to  an  increase. 

Since  the  bayou  is  not  navigated  by  vessels  engaged  in  the  transpor- 
tation of  merchandise,  owing  to  the  communication  with  the  Mississippi 
River  being  cut  off,  the  commercial  statistics  give  no  indication  of  the 
importance  of  this  water  route  when  communication  with  the  Missis- 
sippi River  shall  have  been  established. 

The  amount  expended  on  the  improvement  of  the  bayou  to  June  30, 
1892,  from  funds  allotted  to  this  office,  was  $23,830.72,  $1,000  of  which 
was  expended  for  preliminary  examinations  and  surveys  from  the  allot- 
ment of  $75,000  for  bank  protection  at  the  mouth  of  the  bayou. 

Abstract  of  appropHationa  for  improving  Bayou  Plaquemine,  Louidana, 

By  act  of  Congress — 

Passed  August  11, 1888 $100,000 

Approved  September  19,  1800 100,000 

Total JigJdzedbyVji^    200,000 
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July  1,1891,  balance  unexpendecl $132,063.43 

June  30, 1892,  amonnt  expended  during  fiscal  year 58, 776. 34 

July  1, 1892,  balance  unexpended 73,287.09 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 223, 287. 09 

'  Amofint  (estimated)  required  for  completion  of  existing  project 1, 358, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 525,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  crops  and  supplies  of  the  people  residing  along  the  Bayou  Plaquemine  have  to 
be  hauled  by  wagon  to  and  from  the  Mississippi  River. 

Shipments  for  two  years. 


Articles. 

Jane  1,  1800,  to 
May  31, 1891. 

June  1,  1891,  to 
May  31, 1892. 

Tons. 

Value. 

Tons. 

Value. 

Siiinir               .............................................  ..... 

1,870 

1,629 

60 

$132,  GOO 

71,000 

2.500 

1,122 

1,141 

55 

927 

$92,800 
50  120 

MoltwlAf^fl  ,.T,  

Mom 

2,750 
58,268 

Total 

8,549 

206,700 

3,245 

203,938 

The  cypress  and  other  logs  towed  into  the  Bayou  Plaquemine  by  small  steamers 
and  sawed  into  lumber,  latn,  and  shingles,  by  the  seven  sawmills  along  the  bayou, 
amounted  to  63,315,000  feet,  or  126,630  tons,  valued  at  $1,139,670.  Nearly  all  of  this 
product  was  hauled  to  and  shipped  by  river. 


eeports  of  major  james  b.  quinn,  corps  of  enoineers,  and  op 
board  of  engineers,  on  look  at  mouth  of  bayou  plaque- 
mine, louisiana. 

Office  United  States  Engineer, 

New  Orleans,  La.j  May  25y  1891. 

General:  In  obedience  to  instructions  contained  in  letter  from 
your  office  dated  February  19,  18dl,  I  have  the  honor  to  submit  the 
following  project  for  the  expenditure  of  the  $40,000  available  for  im- 
proving Bayou  Plaquemine,  Louisiana,  with  plans  and  drawings*  for 
a  lock  to  connect  the  bayou  with  the  Mississippi  Biver,  and  estimates 
of  cost  of  a  lock  265  feet  between  perpendiculars,  52  feet  wide,  and 
lock-walls  42  feet  high. 

I  also  forward  drawings  t  of  proposed  locks  for  this  locality  which 
were  turned  over  to  me  by  my  predecessor,  Capt.  W.  L.  Fisk,  Corps  of 
Engineers. 

*Thi8  money  statement  includes  amounts  for  securing  mouth  of  Bayou  Plaquemine 
firom  further  caving.    (Appendix  T  1.) 

f  Not  printed.  C" r\r\n\o 
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LOCATION. 

Several  locations  tor  this  much-needed  lock  were  recommeude<L  but 
it  appears  to  me  that  in  every  case  the  local  interests  of  the  place  have 
been  ignored.    Referring  to  map  of  Plaquemine  and  vicinity,   two  of 
the  suggested  sites  are  shown  by  shaded  areas,  numbered  1  and  2. 
Both  situations  are  influenced  apparently  by  a  supiiosed  necessity  to 
eo^>noinize  the  old  mouth  of  the  bayou,  and  some  stress  is  also  laid 
upon  the  positions  giving  a  more  direct  entrance  into  the  bayou  ht  the 
railroad  bridge.    I  have  discussed  the  subject  of  location  with   steam- 
boat men  and  citizens  of  Plaquemine  and  it  does  not  appear  that  such 
sites  are  entirely  satisfactory.    The  old  mouth  of  the  bayou  has  almost 
•entirely  silted  up  and  the  location  of  the  railroad  and  the  condition  of 
the  bayou  beyond  are  not  favorable  for  a  landing  port.    Owing  to  the 
mouth  having  silted  up  the  amount  of  excavation  is  very  great.     A 
large  amount  of  this  excavation  would  have  to  be  done  before  any  work 
upon  the  lock  proper  could  be  commenced,  and  the  disposal  of  the  ex- 
cavated material  would  be  expensive  if  not  a  source  of  considerable 
embarrassment.    I  inclose  a  photograph  •  of  this  site  A  as  viewed  from 
below  the  railroad  bridge,  looking  very  nearly  in  the  direction  of  tJie 
axis  of  site  No.  2. 

NEW  SITB. 

From  the  practical  stoppage  of  the  caving  of  the  bank  at  Plaque- 
mine since  the  protection  jetties  were  built  I  have  faith  in  the  ability 
of  the  jetties  to  preserve  the  bank,  or  at  least  to  greatly  retard  the  eii» 
croachment  of  the  river,  and  I  believe  a  shorter  entrance  to  the  lock 
may  be  safely  had,  consequently  a  very  great  economy  in  the  mainte- 
nance of  the  entrance  may  be  secured.  By  taking  advantage  of  the 
pit  already  formed  by  the  bayou  a  great  saving  in  excavation  may  be 
obtained,  and  what  is  of  far  more  importance  the  success  of  the  enter- 
prise will  be  better  assured  if  speedy  work  upon  the  lock  can  be  had 
without  considerable  outlay  for  excavation  and  preliminary  work  which 
is  not  so  impressive  to  the  average  observer  and  consequently  a  source 
of  discontent  to  those  interested  in  the  progress  of  the  work. 

I  consequently  recommend  the  placing  of  the  lock  in  the  bed  of  the 
bayou  in  front  of  the  public  square,  as  shown  on  the  map.  If  it  is 
found  impossible  to  hold  the  bank  of  the  river  it  is  hardly  likely  that 
the  lock  would  be  endangered  lor  seventy  years  or  more,  taking  the 
progress  of  the  cutting  to  be  equal  to  that  which  has  occurred  since 
1819.  The  basin  in  rear  of  the  lock  would  aflford  the  necessary  space 
for  the  transaction  of  the  shipping  business  of  the  place  and  give  room 
for  the  arrangement  of  the  tows  of  coal  and  produce  barges  preliminary 
to  the  navigation  of  the  bayou  beyond. 

1  send  herewith  a  photograph*  of  the  proposed  location,  B. 

CHARACTER  OF  THE  SITE. 

By  locating  the  lock  in  the  bed  of  the  bayou  the  excavation  of  the 
pit  can  be  most  economically  done  by  floating  dredges,  the  material 
excavated  being  conveniently  deposited  in  the  bed  of  the  bayou  where 
it  will  be  needed.  The  soil  is  firmer  than  that  upon  which  the  city  of 
New  Orleans  is  built  and  will  consequently  support  safely  any  load 

— — r~. — ; 'J-iyilizyiJ^by  V-jULvV  It: 
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Yrliicli  is  safely  borne  by  the  soil  at  New  Orleans,  and  if  the  experience 
in  building  a  lock  somewhat  similar  a  short  distance  below  New  Or- 
leans is  applicable,  but  little  seepage  may  be  expected  after  the  pit  has 
been  pumped  out.  Mr.  Ferrette,  a  successful  architect  of  New  Orleans, 
has  found  by  experiment  that  a  pile  from  30  to  40  feet  long  and  12 
inches  in  diameter  will  support  safely  a  load  of  67  tons  if  it  sinks  but 
2  inches  at  thelast  blow  of  a  3,500-pound  hammer  with  a  10-foot  drop. 
He  thinks  the  supporting  power  of  the  soil  at  Plaquemine  is  consid- 
erably greater  than  at  New  Orleans.  Maj.  Harrod,  of  the  Mississippi 
Biver  Commission,  thinks  that  there  can  be  no  doubt  but  that  piles 
from  25  to  30  feet  in  length  driven  4  feet  from  center  to  center  and 
secured  by  concrete  packed  around  the  heads  as  shown  in  plans  will  be 
able  to  support  safely  the  load  proposed  to  be  placed  upon  them.  Col. 
Glenn,  a  contractor  of  New  Orleans,  who  has  had  considerable  expe- 
rience, confirms  the  opinions  of  Mr.  Ferrette.  I  have  no  hesitation  in 
indorsing  Mr.  Ferrette^s  views,  since  the  buildings  constructed  under 
his  8ui)ervi8ion  have  settled  an  imperceptible  amount,  if.  any,  and  I 
am  conAdent  that  the  character  of  foundation  shown  in  the  drawings 
will  safely  support  the  lock  as  designed. 

TjBEE  LOCfE. 

The  character  of  the  site  makes  it  advisable  to  distribute  the  load  as 
equally  as  possible,  and  for  this  reason  a  single  chamber  lock  is  advo- 
cated. Its  length  between  perpendiculars  is  265  feet,  and  width  52  feet. 
Before  adopting  these  dimensions  a  list  of  all  the  boats  engaged  in  the 
navigation  of  the  waters  connecting  with  Bayou  Plaquemine  was  ob- 
tained, which  is  herewith  inclosed.* 

It  will  be  observed  that  the  lock  will  hold  all  but  one  or  two,  a  side- 
wheel  boat  and  one  with  extra  wide  guards.  Side- wheel  boats  are  no 
longer  being  built  for  the  navigation  of  such  waters  as  Bayou  Plaque- 
mine, and  there  would  be  no  hardship  in  compelling  builders  to  conform 
to  the  proposed  dimensions  of  lock.  Two  coal  barges  of  the  largest 
size  or  four  of  the  smallest  size  could  be  locked  through  at  once.  Since 
all  tows  have  to  be  reorganized  after  passing  the  lock  but  little  advan- 
tage is  to  be  had  from  passing  more  than  two  barges  at  a  time.  The 
volume  of  sediment-bearing  water  is  kept  within  reasonable  limits,  and 
the  flushing  of  the  lock  chamber  is  more  easily  effected  when  the  dimen- 
sions of  the  lock  are  not  too  great,  and  the  maneuvering  of  the  gates  is 
simplified.  A  single  lift  is  proposed  for  the  reason  that  it  is  believed  to 
be  feasible.  The  extreme  nucfliations  of  the  river  surface  amount  to 
30.5  feet  above  low  water,  and  this  extreme  high  water  would  last  for 
about  four  months  each  year.  By  building  the  gates  of  iron,  I  think 
tbey  can  be  made  strong  enough  to  withstand  the  pressure  from  this 
head.  The  lock  built  a  short  distance  below  New  Orleans  has  wood- 
covered  gates  with  iron  beams  and  stands  a  lift  of  25  feet  safely. 

The  height  of  lockwall,  42  feet,  is  arranged  to  give  9  feet  on  the 
miter  sill  at  low  water  and  leaves  about  2  feet  margin  for  flood  leveL 

The  gates  are  all  of  the  same  size,  since  it  is  within  the  range,  of  pos- 
sibilities that  a  crevasse  may  raise  the  level  of  the  water  in  the  bayou 
to  that  of  the  river.  The  wickets  are  placed  in  the  gates,  and  the  method 
of  maneuvering  the  gates  is  practically  the  same  as  that  used  in  the  lock 
below  the  city  of  New  Orleans. 

A  drawbridge  swings  over  the  lock  immediately  below  the  lower  gate. 
This  bridge  is  for  teams  and  foot  passengers  only. 

•Not  printed.  _^ 
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The  splay  walls  are  full  lieight,  to  guard  against  any  leakage  around 
their  ends,  and  the  sheet  piling  is  carried  clear  across  tlie  lock  and 
along  the  splay  walls  of  both  the  fore  and  tail  bays. 

The  walls  are  of  concrete,  faced  with  granite  where  subjected  to 
wear. 

ESTIMATES. 

Concrete,  at  $8  per  cubic  foot $160,  400 

Granite,  at  $1  per  cubic  foot S8,  200 

Gates  and  bridge 25,  000 

Piling 25,000 

Lumber 10,000 

Sheet  piling 18,000 

Excavating 60,000 

Pumping  and  contingeuciee 40, 000 

PurcnaBing  site t 40, 000 

For  engineering  expenses 33,  400 

Total 500,000 

BECOMMENDATIONS  FOR  EXPENDITURE  OF  AVAILABLE  FUNDS. 

I  respectfully  recommend -that  the  $40,000  available  be  expended  in 
the  purchase  of  the  land  between  Villier  street  and  Fenn's  Mey  and 
the  river  and  bayou,  and  such  other  riparian  rights  as  may  be  neces- 
sary. 
RespectftQly  submitted. 

James  B.  Quinn, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  if.  8,  A. 


[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
June  22,  1891. 
Respectfully  referred  to  the  Board  of  Engineers  constituted  by  Special 
Orders  No.  41,  Headquarters  Corps  of  Engineers,  June  20, 1891,  for 
consideration  and  report. 

The  Board  will  furnish  drawings  of  lock  proposed  or  adopted  by  them, 
showing  location  and  construction  of  lock  in  sufficient  detail  to  enable 
the  local  engineer  to  build  it. 
These  papers  will  be  returned  to  this  office  with  rei>ort  of  the  Board. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

[Fifth  indorsement.] 

Office  U.  S.  Engineer, 

New  Orleans,  La.,  July  17, 1891. 
EespectfuUy  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
The  Board  of  Engineer  officers  constituted  by  Special  Orders  No.  41, 
Headquarters,  Corps  of  Engineers,  U.  S.  Army,  Washington,  D.  C, 
June  20,  1891,  met  at  New  Orleans,  La.,  July  15,  1891,  and  proceeded 
to  consider  the  subject  of  a  lock  at  Plaquemine,  I^|rafz8fty^^4fe%^^i^ 
fourth  indorsement.  <^ 
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For  the  purpose  of  obtaining  information  regarding  the  methods  fol- 
lowed in  the  construction  of  canal  locfcs  in  the  vicinity,  a  visit  was 
made  to  the  Mexican  Gulf  Canal  Lock,  which  is  located  about  10  miles 
below  New  Orleans. 

On  the  following  day  the  Board  visited  Plaquemine,  La.,  and  thor- 
oughly exaininedthe  proposed  sites  for  the  PlaquemineLock,  the  char- 
acter of  the  approaches  in  the  different  cases,  the  natiu*e  of  the  soil 
upon  which  the  locks  would  be  built,  etc. 

On  the  I7th  instant  a  full  discussion  of  tlie  different  matters  relating 
to  the  subject  under  consideration  was  had  and  the  following  conclu- 
sions reached: 

1.  That  the  nature  of  the  soil  does  not  present  any  insurmountable 
obstacles  to  the  safe  construction  of  the  lock. 

2.  In  consideration  of  the  very  great  head  of  water  under  which  the 
lock  would  have  to  be  operated  at  times,  it  is  deemed  advisable  to  have 
two  lock  chambers  instead  of  one. 

3.  The  length  of  lock  chamber  as  proposed  by  the  local  ofScer  is 
deemed  sufficient,  but  the  width  should  be  55  feet  instead  of  52  feet  as 
proposed  by  him. 

4.  The  location  proposed  by  Maj.  Quinn  is  believed  to  be  the  most 
advantageous  and  desirable  and  is  recommended  for  adoption  for  the 
following  reasons: 

But  little  excavation  will  be  required  for  the  body  of  the  lock,  and  it 
can  be  carried  on  in  a  secure  place  and  economically,  since  a  great  deal 
of  it  can  be  done  by  a  floating  dredge,  the  excavated  material  being 
deposited  in  the  bed  of  the  bayou  between  the  lock  and  dike  to  ad- 
vantage. 

The  large  basin  below  the  lock  is  desired  by  the  parties  interested 
in  the  navigation  of  the  bayou  as  a  place  for  the  arrangement  of  boats 
aiid  tows  after  passing  the  lock,  and  also  as  affording  the  most  con- 
venient landing  place  within  the'limits  of  the  town.  The  bank  between 
the  lock  and  river  will  afford  the  necessary  area  for  the  storage  of 
material  and  erection  of  work  shops,  and  the  materials  for  the  lock  can 
1>e  landed  from  the  river  at  this  place  and  placed  in  the  lock  with  the 
greatest  convenience  and  least  expense. 

The  bank  between  lock  and  river  need  not  be  disturbed  until  the  lock 
is  completed.  It  can  then  be  excavated  and  the  material  cheaply  dis- 
posed of  behind  the  masonry  of  the  lock  and  in  the  river.  The  en- 
croachment of  the  river  need  not  be  greatly  feared,  for  the  bank  pro- 
tection works  so  far  constructed  appear  to  have  been  very  successful. 

The  approach  to  the  lock  being  much  shorter  than  by  any  of  the 
other  proposed  locations,  it  will  therefore  be  easier  to  keep  it  in  con- 
dition. 

The  area  of  land  to  be  acquired  is  less  than  would  be  required  in 
any  other  location,  and  the  value  of  this  land  is  no  greater. 

A  blue  print  showing  the  location  proposed  is  sent  herewith.* 

5.  The  preparation  of  detailed  plans  for  the  lock  will  be  taken  in 
hand  as  soon  as  practicable,  and  as  soon  as  finished  they  will  be  for- 
warded with  a  final  report. 

Wm.  p.  Cbaighill, 
Colonel.  Corps  of  Engineers. 

A.  MACKENZIE^ 

Major  J  Corps  of  Engineers. 
James  B.  Quinn, 
Major  J  Corps  of  Engineers. 


*  Not  priuted. 
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final  bepobt  of  boakd  of  engineers  on  lock  at  mouth   op 
bayou  plaquemine,  louisiana. 

Office  United  States  Enoinebb, 

New  Orleans^  La,,  January  7, 189J9. 

General:  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders,  No.  41,  Headquarters,  Corps  of  Engineers,  U.  S.  Army,  June 
20, 1891,  to  consider  the  subject  of  a  lock  to  connect  the  Mississippi 
Biver  with  Bayou  Plaquemine,  Louisiana,  reassembled  at  New  Orlejuis, 
La.,  December  22, 1891. 

The  Board  first  reviewed  its  action  regarding  the  selection  of  a  site 
for  the  lock  which  was  reported  in  an  indorsement  dated  July  17, 1891, 
and  decided  that  there  was  no  reason  to  depart  from  the  selected  site 
previously  recommehded.  The  location  is  shown  on  the  map  accom- 
panying plans*  for  lock. 

The  Board  then  considered  the  plans  and  detailed  drawings  for  a 
lock  which  had  been  prepared  since  the  date  of  the  preliminary  report. 

Since  the  only  object  of  a  double  chamber,  as  previously  recom- 
mended, was  to  divide  the  pressure  of  the  water  at  extreme  high  water 
between  two  pairs  of  gates,  instead  of  allowing  this  extreme  pressure 
to  be  borne  by  a  single  pair  of  gates;  and  since  it  was  advisable  to 
have  the  lock  as  short  as  possible  to  the  better  accommodation  of  it  to 
the  location,  as  well  as  for  economic  reasons,  it  was  decided  to  reduce 
the  length  of  the  first  chamber  to  just  sufficient  to  x>ermit  the  swinging 
of  the  second  pair  of  gates,  and  that  a  similar  arrangement  of  gates  be 
placed  at  the  lower  end  of  the  lock,  suitable  arrangements  to  be  made 
by  means  of  openings  in  the  lower  gates  of  each  pair  and  by  by-pass 
valves  to  insure  a  proper  level  of  water  between  them  when  the  lock 
was  in  use,  the  main  chamber  to  be  of  the  dimensions  previously  re- 
ported.   The  general  plan  is  shown  in  sheet  No.  1. 

The  foundation  was  then  considered.  And  the  ihethod  of  preparing 
the  same,  which  has  been  successfully  followed  in  the  erection  of  simi- 
lar constructions  in  the  vicinity,  was  approved  of. 

This  method  will  be  readily  understood  by  referring  to  sheete  Nos. 
2,  3,  and  4. 

It  is  in  effect,  to  surround  the  site  with  sheet-piling,  to  then  excavate 
the  inclosed  soU  to  a  proper  depth,  to  then  compact  the  inclosed  soil 
by  driving  piles  of  25  or  30  foot  lengths  at  distances  apart  of  3  feet  from 
center  to  center,  to  then  lay  ui>on  the  heads  of  these  piles  a  mass  of 
concrete  extending  to  the  low- water  level,  as  shown  in  the  drawings, 
the  foundation  and  the  lock- walls  to  the  level  of  low  water  forming  a 
monolithic  structure  with  a  liberal  bearing  surfietce  to  support  a  massive 
superstructure. 

Since  there  is  some  doubt  as  to  concrete  in  large  masses  not  sub- 
merged maintaining  its  integrity,  brick  laid  in  cement  is  recommended 
for  the  superstructure,  i.  e.,  that  part  of  the  walls  above  low- water 
level.  And  since  it  is  desirable  to  have  this  part  as  light  as  is  con- 
sistent with  proper  stability  and  strength  to  avoid  any  possible  over- 
loading of  the  foundation  soil,  and  for  economic  reasons  also,  the  sys- 
tem of  construction  illustrated  in  the  drawings  is  recommended,  i.  e., 
with  relieving  arches. 

It  is  recommended  that  the  gates  be  of  iron.    The  gates  represented 
in  the  drawings,  in  sheets  Nos.  5  and  6,  are  calculated  to  have  suffl-    . 
cient  strength  to  withstand  the  full  head  of  water  at  high  water.    They 

rr; 7i : : — rr—, jigitizedby  vjoo^s^tc — 
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are  precisely  alike,  so  that  in  case  of  accident  one  set  could  be  substi- 
tued  for  a  disabled  set. 

The  manoBUvring  of  the  gates  to  be  effected  by  means  of  a  spar 
worked  by  hand,  after  the  pattern  in  use  upon  the  Keokuk  locks,  Mis- 
sissippi River. 

The  cylindrical  valves,  of  the  pattern  used  upon  the  Muskingum 
River  locks,  is  recommended  for  the  tilling  and  emj)tying  valves,  this 
pattern  of  valve  having  proved  efticacious  and  economical.  This  valve 
is  represented  in  detail  upon  sheet  No.  8  and  the  method  of  installation 
upon  sheets  Nos.  4  and  7. 

The  same  patterir  of  valve  to  be  used  for  the  by- pass  valve  at  the 
upper  gates,  the  installation  of  which  is  not  shown,  but  is  similar  to 
that  of  the  others,  differing  only  in  the  level  at  which  it  is  placed. 

The  mitre  sills  are  of  cut  granite  securely  bolted  to  the  concrete  and 
to  be  provided  with  a  suitable  timber  cushion  piece. 

Recesses  are  to  be  provided  in  the  fore  and  tail  bays  for  the  recep- 
tion of  a  timber  dam  in  the  event  of  its  being  necessary  to  empty  the 
lock  to  make  repairs,  and  within  the  body  of  the  lock  slight  recesses 
to  hol4  iron  ladders  to  extend  iirom  the  bottom  to  the  top  of  wall. 

There  is  also  to  be  two  or  more  rows  of  mooring  hooks  in  the  face  of 
the  lock  walls,  and  snubbing  posts  upon  the  tops,  also  four  hand  cap- 
stans upon  the  top  of  the  walls  for  manoeuvring  craft  when  using  the 
lock.  While  tt^ese  minor  details  are  not  shown  in  the  drawings  their 
cost  has  been  included  in  the  estimates. 

ESTIMATED  COST. 

Excavation,  220,000  cubic  yards,  at  20  cents $44,000.00 

Piles,  8,180,  at  $5 40,900.00 

Sheet  piling,  325,080  feet  B.  M.,  at  $25  per  M 8,127.00 

Granite  for  miter  siHs,  4,959  cubic  feet,  at  $1 4, 959. 00 

Timber  for  buflfers,  etc.,  9,360  feet  B.  M.,  at  $20 187. 20 

Wire  rope  for  spar,  400  feet,  at  16  cents 64. 00 

Concrete,  33,021  cubic  yards,  at  $8 264,168.00 

Bricks,  11,477  M,  at  $20 229,540.00 

Wrought  iron,  667,352  pounds,  at  7  ceuts 46, 714. 64 

Cast  iron,  182,040  pounds,  at  5  cents 9,102.00 

Steel,  12,592  pounds,  at  9  cents 1,133.28 

Ladders,  capstans,  and  moorings,  etc 5, 104. 88 

Cylindrical  valves 6, 000. 00 

Purchase  of  site 40,000.00 

Total 700,000.00 

Working  contingencies  are  included  in  the  several  estimates. 
Respectfully  submitted, 

Wm.  p.  CBAiaHILL, 
Colonelj  Corps  of  Engineers. 
BAX.TIMOBE,  Md.,  January  12^  1892. 

A.  Mackenzie, 
Major  J  Corps  of  Engineers, 
Bock  Island,  III.,  January  P,  1892. 

James  B.  Qutnn, 
Major,  Corps  of  Engineers. 
New  Orleans,  La.,  January  7, 1892. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  If.  8.  A.  r^  i 
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S7. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

During  tlie  high  water  in  the  Atchafalaya  River  a  bar  fotms  at  the 
mouth  of  the  Courtableau,  but  upon  the  subsidence  of  the  Atchafalaya 
the  reflex  water  of  the  bayou  causes  some  scour  to  take  place  on  tbe 
bar. 

Acting  ui)ou  the  supposition  that  if  all  the  water  carried  by  the  (^owr- 
tableau  was  concentrated  upon  the  bar  obstructing  its  mouth  it  would 
be  removed,  a  project  was  approved  in  1879  which  had  for  its  object  the 
closing  of  all  bayous  flowing  out  of  the  Courtableau  to  the  southward 
to  prevent  any  escape  of  water  by  these  lateral  streams,  and  to  con- 
struct locks  and  dams  so  as  to  make  slackwater  navigation;  first,  Port 
Barre,  17  miles  up  stream,  and  then  to  Washington,  La.,  11  miles  far- 
ther up. 

The  preliminary  estimate  for  the  cost  of  this  work  was  $40,000, which 
was  afterwards  increased  to  $78,600,  and  it  was  reported  in  the  annual 
report  of  1886  that  the  cost  of  masonry,  lock,  and  dam  would  be  $175,000. 

In  1882  dams  were  built  on  the  Big  and  Little  Fordoche  bayous,  and 
timber  was  slashed  into  the  smaller  bayous  so  as  to  concentrate  the 
flow  of  water  over  Little  Devil  Bar.  The  result  was  favorable,  and  3 
feet  increased  depth  of  water  was  obtained  in  two  days. 

It  was  reported  that  the  swampers  cut  one  of  these  dams  afterwards 
and  Little  Devil  Bar  again  shoaled  up.  In  1885  the  cut  dam  was  re- 
built and  the  other  one  repaired.  A  sudden  rise  caused  one  of , these 
dams  to  break,  but  it  was  repaired,  and  during  the  following  sulnmer 
good  results  were  hoped  from  the  effect  the  two  dams  would  produce. 

In  the  summer  of  1886  the  Courtableau  was  exceptionally  low,  and 
Little  Devil  Bar  was  shoaler  than  ever.  At  its  lowest  stage  a  skiff 
could  not  be  floated  over  the  bar. 

From  the  report  of  Lieut.  Crosby  (Annual  Report,  Chief  of  Engineers, 
for  1887,  page  1376),  who  made  an  examination  of  this  stream  in  Sep- 
tember, 1886,  it  will  be  seen  that  the  prospects  of  success,  even  with 
all  the  runout  bayous  closed,  are  anything  but  certain,  yet  the  closing 
of  two  of  the  principal  outlets  in  one  season  did  produce  an  increase  of 
3  feet  depth  of  water.  In  view  of  this  fa<jt,  and  that  the  project  called 
for  the  closing  of  these  bayous,  work  was  resumed  in  October,  1886; 
with  the  money  appropriated  in  August  of  that  year. 

Slight  repairs  were  made  to  the  old  dams  in  the  Big  and  Little  For- 
doche, and  a  new  dam  was  built  in  Bayou  English.  Bayou  Mamzelle 
was  similarly  closed,  and  the  wings  of  the  dam  closing  the  Big  Fordoche 
were  repaired.  At  the  time  work  ceased,  in  December,  the  bar  was 
cutting  out  rapidly,  there  being  then  a  channel  of  from  3  to  5  feet  deep, 
while  when  work  began  there  was  one  of  but  a  few  inches  in  depth. 
The  new  channi  1  was  then  of  no  use,  however,  as  the  closure  of  Old 
River  permitted  no  boats  to  enter  the  Atchafalaya  from  the  Mississippi 
River. 

The  high  water  of  1888  formed  the  bar  again,  as  usual,  depositing 
sand  to  a  depth  of  probably  6  or  8  feet  over  a  length  of  2  miles. 

From  a  personal  examination  made  in  October,  1888,  by  Capt.  Fisk. 
during  low  water,  it  was  observed  that  the  preceding  high  water  haa 
cut  around  one  end  of  each  of  the  dams  already  built,  but  they  had 
caused  a  sand  bar  to  form  at  each,  varying  in  lieight  from  2  to  3  or  4 
feet  above  the  water  in  the  Courtableau  at  the  time  jqfj|^^j^§,^|i^i^, 
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thus  forcing  all  thei  water  in  the  bayou  to  pass  out  into  the  Atchafalaya 
across  Little  Devil  Bar,  the  head  of  which  was  then  some  300  or  40Q 
yards  above  the  Little  Fordoche.  The  volume  of  water,  considerably 
greater  than  usual  at  low  water,  due  to  heavy  local  rains,  was  running 
with  great  velocity,  and  was  moving  a  large  quantity  of  sand,  as  could 
be  plainly  seen,  but  the  depth  at  the  shoalest  point  could  not  have 
been  greater  than  18  inches. 

Had  the  bar  been  cut  out  to  a  suitable  depth  for  navigation  it  is 
doubtful  if  it  would  have  left  sufficient  water  in  the  bayou  above  for 
purposes  of  navigation. 

As  soon  as  possible  preparations  were  begun  after  high  water  in  1888 
to  repair  the  existing  dams  and  to  build  others,  and  for  closing  some  of 
the  remaining  outlets,  but  before  the  plant  which  was  to  be  used  on  the 
work  could  be  put  in  repair  the  water  rose  to  such  a  height  that  nothing 
could  be  done. 

The  water  having  fallen  sufficiently,  work  was  resumed  on  September 
2, 1889.  The  broken  dams  in  Bayous  Mamzelle,  English,  and  Fordoche 
were  all  repaired  and  left  in  good  condition.  Bayous  Big  Cane  and 
Little  Cane,  both  of  which  are  small  and  of  little  importance,  were  ob- 
structed by  clashing  trees  into  them  and  the  boats  taken  to  Bayou 
Juramon  on  November  23  for  work,  but  the  water  rose  so  rapidly  the 
plant  and  lumber  had  to  be  taken  to  Washington,  laid  up,  and  the  crew 
discharged  November  30, 1889. 

Nothing  was  done  during  tlie  faU  of  1890  beyond  sUght  repairs  to 
the  derrick  boat,  and,  owing  to  high  water,  work  was  not  resumed  until 
September  of  the  following  year. 

The  dams  at  Bayous  Gane,  Mamzelle,  and  Big  Fordoche  were  all 
repaired  with  piles  and  sheet  piles,  brush  aprons  placed  above  and  be- 
low them,  held  down  by  sinking  trees  and  earth,  and  left  in  good  order. 
Th^  work  was  discontinued  November  20  and  the  plant  laid  up  at 
Washington,  La. 

Through  the  influence  of  the  dams  constructed,  the  bar  has  washed 
out  so  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the  Atchafa- 
laya 7  feet  below  the  level  at  which  navigation  was  interrupted  in  the 
summer  of  1891,  but  it  is  doubtful  if  the  completion  of  the  present  pro- 
ject will  permanently  remove  the  bar  at  the  mouth,  as  Little  Devil  Bar 
will  reform  at  each  high  water  of  the  Atchafalaya  River. 

The  dams  are  in  fairly  good  condition,  but  will  require  extensive  re- 
pairs in  another  year,  particularly  the  older  ones. 

The  sum  of  $30,781,70  has  been  exi)ended  on  the  improvement  of  the 
Bayou  Courtableau  to  June  30, 1892. 

For  continuing  the  improvement  by  constructing  dams  and  repairs  to 
those  already  built,  the  sum  of  $3,500  can  be  economically  expended 
during  the  ensuing  year. 

Abstract  of  opprapriationB  for  improving  Bayon  Courtableau,  Louisiana, 

By  act  of  Congress  approved — 

Jnnel4, 1880 $7,500 

March  3, 1881 7,500 

July  5, 1884 4,000 

August  5,  1886 •-.. 5,000 

By  act  of  Congress — 

Passed  August  11,  1888 .* 5,000 

Approved  September  19,  1890 2,200 

Total 31,200 
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Money  statement 

Jnly  1,  1891,  balance  unexpended *.     $2,  825. 13 

June  30,  1892,  amount  expended  during  fiscal  year 2, 406.  83 

Jnly  1,  1892,  balance  unexpended 418.30 

(Amount  that  can  be  profitably  expended  in  fiHcal  year  ending  June  30, 1894      3^  500.  OO 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMRRCIAL  STATISTICS. 


[From  June  1,  1891,  to  May  31.  1892.1 


Number  of  steamers 6 

Registered  tonnajj^e 1, 614 

Number  of  trips  made 69 

Aggregate  tonnage 24, 370 

Number  of  barges 18 

Aggregate  tonnage  of  same 8, 900 

Draft  of  largOHt  steamer,  light,  3  feet;  loaded,  8|  feet. 

There  were  no  new  lines  of  transportation  established  during  the  year  just  closed. 

Receipts  and  shipments  for  two  years. 


Articles. 


ShipmeiiU. 


Rloe 

Cotton  and  seed 

Hides 

Staves 

Wood 

HisceUaneoas  flight. 


Total. 


Receipts. 


Estimatod  at  . 
Total . . . 


Tear  ending  May  31, 
1891. 


Tons. 


1,584 

427 

1,390 

13,460 

21 

412 

2,909 

88 


12,327 


32, 018 


Yalne. 


$128,040 
10,950 
13.756 
2, 160, 135 
1,600 
2,152 
6,646 
17,970 


20, 291       2, 341, 339 


1,576,005 


3,917,344 


Year  ending  May  31, 
1892. 


Tons. 


314 

600 

11,717 

8 


64 


13,361 


6.680 


20,041 


Value. 


$52,897 
14.260 
22.500 

564,149 

869 


8.306 


662,981 


331,490 


994,471 


Comparative  statement  of  receipts  and  shipments  for  three  years. 


Year  ending  May  31- 


Tons. 


1890. 
1891. 
1892. 


Yalne. 


3.\967  I  $4,629,584 
32.618  1  3.917,344 
20,041  991,471 


The  above  is  the  combined  traffic  of  BayOns  Conrtableau  and  Des  Glaizes,  which  can 
not  be  accurately  separated,  but  probably  about  one-half  belongs  to  each.  The  de- 
preciation in  tonnage  and  values  is  due  to  floods  and  crevasses. 
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S  8. 
^IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

Ordinarily,  this  bayou  is  navigable  for  steamboats  throughout  the 
year. 

.  Prior  to  1886  logs,  snags,  and  impending  trees  obstructed  the  channel, 
but  money  having  been  appropriated  the  stream  was  thoroughly  cleared 
of  such  obstructions  from  Port  Barre  down. 

In  1890  Congress  appropriated  $5,000  with  which  to  remove  the  ob- 
structions that  had  found  their  way  into  the  bayou  since  1886. 

Operations  were  commenced  at  St.  Martinsville  in  October,  1891,  with 
hired  plant,  and  the  improvement  extended  to  a  point  about  59  miles 
below.  Work  was  discontinued  December  10, 1891.  The  main  ob- 
structions removed  from  the  channel  as  the  result  of  the  year's  work 
were  238  snags,  144  piles,  98  overhanging  limbs,  36  overhanging  trees, 
30  fallen  trees,  50  sunken  logs,  18  floating  logs,  and  37  stumps. 

There  has  been  expended  on  the  improvement  of  this  bayou  to  June 
30,  1892,  the  sum  of  154,349.16. 

Abstract  of  appropriaUoni  for  improving  Bayou  Teche,  Louisiana^ 

By  act  of  Congress  approved— 

.July  11,  1^0 $17,500 

June  14, 1880 * 6,000 

March  3,  1881 20,000 

July  6, 1884 6,500 

September  19,1890 6,000 

Total 55,000 

The  improvement  of  the  Teche  can  not  be  considered  as  permanent, 
since  sunken  logs,  fallen  trees,  and  wrecks  of  coal  boats  are  constantly 
forming  obstructions  which  will  require  removal.  The  sum  of  $5,000 
will  be  required  for  this  needed  improvement  during  the  ensuing  year. 

Money  statement, 

July  1,  1891,  balance  unexpended $5, 421. 84 

June  30, 1892,  amount  expended  during  fiscal  year 4, 771. 00 

July  1,  1892,  balance  unexpended 650. 8-1 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  end  ins  June  30,1894      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 

[From  Jane  1,  1891,  to  May  31,  1892.1 

Knmber  of  steamers 4 

Registered  tonnage 1,362 

Number  of  trips  made 36 

Aggregate  tonnage  of  same 13, 297 

Barges  entering  me  bayou  with  coal 85 

Aggregate  tonnage  of  same 53,370 

Draft  of  largest  steamer,  li^ht,  2^  feet ;  loaded,  8  feet. 

No  new  lines  of  transportation  hare  been  established  during  the  year, 
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Comparatit;e  aitiiemeni  of  tempi*  und  «AyjmCTite  fm^  two  yeart* 


Articles, 


Tftiic  etidiiiff  M*y 
31, 1B9L 


Tmia. 


Value. 


Tetwr  endini;  May 
31, 18^. 


Toiu. 


VinUie. 


ShipmtfitM. 


MolJIBAOB  ............ 

Tlii^e , . 

Potaif]c«e  and  oniina  . 
Ecgsi .. 


P  ptflns ............ 

Hitl™. ....„.., 

C'tttciu  iiiifl  si'ipfl  -,-.,- 

L*ott<n£i-Hit»c1  uil . . . . 

WckmI « , . . . , 

Ml«c«]laiierjii4  fi^ight. 


7,^75 
i,  010 

85 

2a 

40 
& 

100 
742 

lai 


ffl07,S^ 

121,  TW 

3,302 

3,571 

4,Rt7 

2,005 

flOfl 

10.014 

7S,  »14 

ll.tKia 

6,7ft5 

a,  000 


2,!l«7 
1,40G 

im 

SO 

1 

0 
48 


»330,nS4 

41.101 

7, 14:1 

■.m 

Win 
1,WS0 

54. ^ui 

J 2, 474 

4,7SS 


TtiUl. 


IiiKfipit. 


llachiiierji  cnal,  etc. 
Grand  total.... 


15,370 


Il.Snfi 


29,905 


8W,02fi  I 


7,165 


800.000  I     TiT.esi 


361.^^ 


471, 7«5 


1,715,U2S  I      04,SeB 


633,110 


T\w  iWreafio  m  tdtalft  nf  ihc  priTiripal  iirmluct-s  is  iittriUukHl  mainly  to  tho  fact  tliat, 
owiti^  ti>  tkoinU^niiptinii  (ifTiavi^Rticin  throu^li  Old  River,  iiurl  ni  a  tiiHR  wlien  cro]is 
were  bein;^MiKirk**i(  iU  no  ttteimilinat  utiiilil  get  to  the  Bajou  Teche  imtil  abouti  aix 
wiMiks  latur  than  during  the  previous  year. 


IMrROVEMENT  OF  MOUTH  AND   PASSES  OF  CALCASIEU  EIYER,  LOUISI- 
ANA. 

In  1874,  and  again  in  1882-^83,  cntf^  wcn>  miwie  thmnglj  ihf^  }>nrK  in 
Calcasieu  Lake,  above  Calcasieu  Pass.  The  dredged  chaunel  was  » 
feet  deep,  70  feet  wide,  and  7,500  feet  long.  The  work  was  done  under 
contract. 

The  channel  had  again  shoaled  in  1885  to  a  depth  of  3J  feet  and 
needed  redredging,  but,  by  an  unfortunate  wording  of  the  appropria- 
tion, funds  in  hand  for  "improving  Calcasieu  Eiver"  could  not  be  ap- 
plied to  this  particular  work.  In  1886  this  was  remedied,  and  funds 
heretofore  appropriated  for  Calcasieu  Eiver  became  available  for  both 
the  pass  and  the  river. 

Contracts  were  made  in  1886  for  building  two  revetment  walls  of  piles 
and  planks,  one  on  each  side  of  the  proposed  cut,  to  be  about  130  feet 
apart,  each  to  be  a  mile  or  more  in  length,  and  between  these  to  dredge 
a  channel  100  feet  wide  and  6  feet  deep,  the  material  excavated  to  be 
thrown  outside  the  revetment  walls. 

The  same  contract  also  provided  for  the  excavation  of  a  channel 
through  the  bar  at  the  mouth  of  the  Calcasieu  River,  at  the  northern 
end  of  the  lake,  100  feet  wide  and  6  feet  deep.  Work  was  commenced 
on  the  revetments  in  the  winter  of  1886,  but  the  weather  was  so  severe 
that  the  contractor  and  several  of  his  men  died  from  sickness  due  to 
exposure  on  this  work. 

In  the  spring  of  1887  work  was  resumed  by  the  administrator  of  the 
contractor's  estate,  and  the  revetment  nearly  completed.  At  the  date 
of  the  annual  report  for  1887  a  dredge  was  expected  to  begin  work 


within  a  few  weeks,  and  actually  arrived  there  about  the  middle  of 
August,  but  wa«  not  ready  for  work  until  the  last  of  November  on  ac- 
count of  the  rei)air8  necessary  and  the  delay  in  making  them. 

About  the  middle  of  September,  when  it  was  thought  the  dredge 
would  be  ready  for  work  in  a  ftw  days  at  the  very  latest,  the  adminis- 
trator began  driving  down  the  planking  of  the  revetment  into  the  ditch 
the  water  had  dug  under  it,  but  after  one  day's  work  stopped.  No 
work  was  done  by  him  after  that  time,  and  the  contract  was  annulled 
January  3, 1888. 

Authority  was  obtained  from  the  Chief  of  Engineers  to  do  the  work 
by  hired  labor  and  open  market  purchase,  using  the  Government 
dredge,  which  had  shortly  before  finished  the  improvement  of  Bayou 
Terrebonne.  A  carefiil  examination  developed  the  fact  that  the  revet- 
ment was  so  badly  worm  eaten  as  to  be  worthless,  showing  that  the 
life  of  timber  there  was  short.  Application  was  made  to  so  far  modify 
the  project  as  to  omit  the  revetment,  and  this  modification  was  approved 
by  the  Chief  of  Engineers  January  12, 1888.  The  dredge  was  put  in 
good  condition  and  began  work  on  the  19th  of  March. 

Two  deck  barges  were  hired  and  arranged  for  use  as  dump  scows, 
but  two  days'  work  with  them  showed  that  the  wooden  shafts  or  Span- 
ish windlasses  used  for  closing  the  dumping  doors  were  not  strong 
enough.  These  were  replaced  with  3-inch  iron  shafting  and  worked  well. 
The  material  taken  out  by  the  dredge  amounted  to  77,159  cubic  yards, 
completing  the  work  as  projected  August  31, 1888. 

In  1888  $10,000  was  appropriated  for  Continuing  this  work,  but  as  the 
former  work  did  not  prove  to  be  permanent  and  the  amount  was  too 
small  to  begin  operations  with  it  was  held  subject  to  future  considera- 
tion. 

As  projected  the  work  was  not  permanent,  and  at  present  the  dredged 
channels  have  almost  entirely  disappeared.  In  order  that  the  produce 
of  the  country  bordering  the  Calcasieu  Eiver  may  find  a  safe  water 
route  to  the  Gulf,  it  is  essential  that  the  bars  at  the  head  and  foot  of 
Calcasieu  Lake,  or  what  is  known  as  the  passes  of  Calcasieu  Eiver, 
have  channels  through  them  of  about  8  feet  in  depth,  and  if  it  is  pro- 
posed to  continue  this  improvement  the  channel  should  be  revetted  to 
insure  permanency. 

In  1890  Congress  appropriated  $76,000  for  "improving  the  mouth  and 
passes  of  Calcasieu  Eiver"  according  to  the  plan  reported  by  Maj.  W. 
H.  Heuer,  Corps  of  Engineers,  in  1886,  and  cx)nfirmed  by  Capt.  W.  L. 
Fisk,  Corps  of  Engineers,  in  his  report  of  November,  1888. 

As  this  project  was  for  the  improvement  of  the  mouth  of  the  Calca- 
sieu Eiver  by  means  of  jetties,  etc.,  which  must  be  built  in  a  very  much 
exposed  location  in  the  gulf,  the  amount  of  money  available  was  con- 
sidered to  be  entirely  too  small  with  which  to  commence  operations, 
economically,  and  was  accordingly  held  for  future  increase. 

Abstract  of  ajpprapriatiaM  far  improving  mouth  and  passes  of  Calcasieu  Miver,  Louisiana. 

By  act  of  Congress  approved — 

June  10, 1872 $15,000 

March  3, 1881 15,000 

By  act  of  Congress — 

Passed  August  2,  1882 10,000 

Approved  July  5,  1884 6,500 

Passed  August  11,  1888 10,000 

Approved  September  19,  1890 75, 000 

Total 131,500 

ENG  92 95 
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Money  statement. 

July  1, 1891,  balance  nnezpended $84, 935. 40 

July  1, 1892,  balance  unexpended 84, 935. 40 

Amount  appropriated  by  act  approved  July  13, 1892 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 184, 935. 40 

(Amount  ^eBtimated)  required  for  completion  of  existing  project 425, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  350, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  calendar  year  1891  were  furnished  by  the  Lake 
Charles  board  of  trade.  This  is  the  best  information  I  have  been  able  to  obtain  of 
the  commerce  of  this  river. 

Number  of  vessels 32 

Total  registered  tonnage 1, 50O 

Aggregate  number  of  trips  out  of  river 300 

Aggregate  tonnage  of  same 450, 000 

Average  draft  of  vessels,  light,  2\  feet;  loaded,  5i  feet. 


The  output  of  the  mills  on  the  river  last  year  were: 

Articles. 

Tons. 

Value. 

217.000 
7,200 

$1,327,600 
108,000 

Shlugles 

Totel 

224,200 

1,755,500 

The  number  of  acres  in  cultivation  tributary  to  the  Calcasieu  River  arer 
Rice 37,434 


Com 


6,523 


Sugar  cane 564 

Fruit 1,747 

Cotton 5,200 

The  mercantile  transactions  of  Lake  Charles  and  vicinity  for  1891  amounted  to 
$3,841,210. 


S   ID. 


IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

The  object  of  the  improvement  is  to  obtain  a  deep-water  channel 
through  the  bar  into  the  harbor.  Originally  the  bar  had  but  6  feet  of 
water  upon  it. 

In  1878  and  1880  channels  from  12  to  16  feet  were  dredged  throngh 
the  bar,  but  as  ly  protei».tion  for  the  cuts  thus  made  was  provided  they 
soon  filled  up.  In  1882  a  project  was  adopted  for  improying  this  har- 
bor by  means  of  two  jetties  of  brush  and  stone,  aided  by  dredging,  if 
necessary,  at  a  total  estimated  cost  of  $3,177,606.50. 
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Since  the  approval  of  this  project  appropriations  amounting  to 
$1,098,760  have  been  made,  of  which  sum  $300,000  became  available  by 
the  river  and  harbor  act  of  September  19, 1890.  All  the  work  done 
under  these  appropriations  has  been  by  contract. 

It  is  prox)er  to  remark  that  the  appropriations  have  come  at  inter- 
vals of  two  years,  and  that  in  eight  years  about  one-third  of  the  esti- 
mated cost  of  the  improvement  has  been  appropriated.  Instead  of  the 
improvement  being  completed  as  it  should  have  been  to  obtain  the  best 
residts  both  commercially  and  in  an  engineering  point  of  view,  it  is  but 
about  one-third  completed,  and  the  situation  would  be  disheartening 
were  it  not  for  the  fact  that  the  results  have  been  more  favorable  than 
was  to  be  expected. 

CONDITION  OF  THE  WORK. 

The  present  total  length  of  the  east  jetty  built  is  17,100  feet  (3^  miles), 
of  which  the  outer  450  feet  consists  of  foundation  work  only,  to  prevent 
scour  around  the  end.  The  total  length  of  the  west  jetty  built  is  9,600 
feet,  its  outer  extremity  being  abreast  of  13,000  feet  on  .the  east  jetty. 

The  2,600  feet  of  the  outer  end  of  this  jetty  was  only  built  to  within 
6  to  8  feet  of  the  surface  of  the  water,  or,  properly  speaking,  is  founda- 
tion work  only. 

An  experimental  section  240  feet  long  was  constructed  at  the  outer 
end  of  the  east  jetty.  The  foundation  of  this  section  is  112  feet  wide, 
and  the  riprapping  consists  of  rubblestone  faced  with  blocks  of  stone 
weighing  from  1  to  3  tons.  Its  crest  ^as,  at  the  close  of  work,  about 
4J  feet  above  mean  low  water. 

In  December,  1889,  a  survey  of  the  pass  was  made  and  the  results 
are  given  in  the  Annual  Eeport  of  1890  of  Capt.  Fisk,  Corps  of  Engi- 
neers. 

February  10, 1891,  a  Board  of  Engineer  Officers  was  convened  at 
Sabine  Pass  to  consider  the  subject  of  further  improvements. 

The  Board  made  an  insi)ection  of  the  jetties,  and  in  their  report  to 
the  Chief  of  Engineers  recommended  that  the  jetties  which  had  set- 
tled some  since  being  built,  and  also  suffered  some  loss  in  height  from 
wave  action  and  other  causes  should,  in  order  to  concentrate  the  scour- 
ing effect  of  the  ebb  current  upon  the  bar,  be  covered  with  large  stone, 
the  crest  of  this  covering  to  be  placed  2  feet  above  the  level  of  high 
water  5  also  that  the  west  jetty  be  extended  as  far  as  the  funds  avail- 
able would  permit. 

The  recommendations  of  the  Board  having  been  approved,  advertise- 
ments were  issued  inviting  proposals  for  doing  the  work,  and  on  the 
11th  of  April  the  bids  received  were  opened  and  Messrs.  Charles  Clarke 
&  Co.,  of  Galveston,  Tex.,  were  found  to  be  the  lowest  bidders.  A  con- 
tract was  entered  into  with  them  and  it  was  duly  approved  May  27, 
1891.    The  contractors  commenced  work  August  6,  following. 

The  work  did  not  progress  satisfactorily  at  the  start  owing  to  a  good 
many  unforeseen  difficulties,  and  in  consequence  the  contract  can  not 
be  completed  on  the  agreed  date,  July  15, 1892,  and  the  time  for  com- 
pletion has  been  extended. 

The  east  jetty  has  been  raised  to  2  feet  above  mean  high  water  from 
a  point  1,025  feet  from  its  inner  end  to  a  point  2,190  feet  from  its  outer 
end. 

The  west  jetty  has  been  raised  to  2  feet  above  mean  high  water  from  a 
point  1,467  feet  from  its  inner  end  to  a  jioint  4,083  feet  from  this  end. 
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About  1,5<>0  feet  of  this  jetty  beyond  the  fliiished  portion  has  b^en  raisetl 
until  the  crest  is  ao  average  of  1^  feet  below  mean  low  water. 

The  material  between  the  jetties  and  upon  wliieh  the  jetties  »i*e 
foundiMl  is  a  stiff  mud,  with  patches  and  layers  of  rather  firm,  lilite 
i^lay^  antl  in  consequence  the  scour  due  to  the  unaided  corrent  is  not 
rapid  nf*r  is  the  subsidence  of  the  rock  jetties  as  ^rreat  as  the  t^^aporfi- 
cial  indirations  would  liilly  warrant. 

When  tLe  rcH^k  was  iirst  put  on  the  jetties*  a  settlomeiit  of  about  !^ 
feet  occurred,  due  to  actual  subsidenfc  and  the  compacting  of  the  rip- 
rap, but  after  this  tlie  subddeiice  did  not  exceed  A  of  a  foot  m  twf* 
months  nt  any  place,  and  in  over  half  of  the  atationg  observed  there 
was  no  subsidence- 

As  the  jetties  were  not  up  to  full  height  at  the  end  of  the  year,  and 
parlicnlarly  at  the  inner  ends  where  wide  intervals  intervened  between 
the  completed  portions  and  the  shore  through  which  a  considerable 
volume  of  wat-er  escaped,  no  attempt  at  disturbing  the  bottom  betwecm 
the  jetties  so  as  to  assist  the  scouring  effect  of  the  current  was  at- 
tempted- In  consequence  but  little  improvementj  if  any,  in  the  depth 
of  the  water  between  the  jetties  was  expected.  The  examination  just 
completed  shows  there  has  nevertheless  been  a  very  considerable  im 
provement  over  the  entire  areal)etween  the  jetties,  and  that  the  12-foot 
carve  of  depth  on  the  inside  has  advanced  seawards  3,800  feet  aad  the 
outride  12'foot  contt^ur  haa  moved  in  200  feet. 

The  material  earried  out  by  the  current  has  disappeared  completely, 
for  no  shoahng  has  taken  phice  beyond  the  ends  of  the  jetties,  and  it  is 
reasonable  to  suppose  that  ha^l  tlie  material  between  the  jetties  been 
stirred  up  so  that  the  cui^rent  Cfinld  have  acted  upon  it  to  advantage 
the  increase  in  depth  would  have  been  considerably  greater  notwith- 
standing the  incomplete  state  of  the  work. 

Arrangements  liave  been  made  with  the  present  contractors  to  stir 
np  the  mud  in  the  channel  during  ebb  tide  as  soon  as  the  work  is  a 
little  further  advanced. 

The  contract4^rs  were  not  able  to  obtain  aU  the  rock  required  fiom 
the  quarries  in  the  vicinity  as  a  great  portion  of  the  native  rock  waa 
under  weight,  and  they  therelbre  made  arrangements  to  ree-eive  large 
quantities  fi*om  New  York, 

To  favor  the  native  product  and  also  to  advance  the  work,  a  conces- 
sion in  the  matter  of  required  weight  of  a  ceitain  poiiion  of  the  rock  to 
be  Bnpplied  was  made,  the  lighter  rock  being,  however,  supplied  at  a 
reduced  cost  per  ton. 

This  supplementary  agreement  was  approved  April  5, 1892,  and  under 
it  the  couti-actors  are  to  fiirnish  not  to  exceed  5,000  tons  of  large  rock 
for  capping,  at  $4,50  per  ton  of  2,240  pounds,  and  3,000  tons  of  riprap 
at  $3.20  per  ton,  none  of  the  rock  to  weigh  less  than  130  pounds^  to  the 
cubic  foot,  Thit^  rock  is  t^  be  used  upon  the  inner  ends  of  the  jetties 
and  where  it  will  not  be  ©xjiosed  to  violent  wave  action. 

The  accompanying  cliart  gives  the  result  of  the  examination  made 
between  May  2  and  June  29, 1892.  It  will  be  observed  that  there  is 
full  10  feet  depth  throughout  the  pass  at  mean  low  water.  As  the  bot- 
tom is  veiy  soft  it  is  proper  to  state  that  this  does  not  indicate  precisely 
the  navigable  depth  since  a  vessel  drawing  14.1  feet  entered  the  pass 
safel^^^ 

Tlic  iohil  amount  expended  on  th[s  work  to  Juno  30,  1892^  waa 
$1,3 10,8^18.48, 
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Ah$tract  of  appropriations  for  improving  harbor  at  Sahine  Pass,  Tct. 

From  act  approved  AugiiHt  30,  1852  (survey) $5, 000 

Allotted  from  act  of  Congress  approved  J  unc  10,  1872  (lor  siii •^  ey ) 2, 000 

By  act  of  Congress  approved — 

March  3, 1875 20,000 

August  14,  1876 38,000 

June  18. 1878  (allotted) 30,000 

March  3, 1879 25,000 

June  14, 1880 50,000 

March  3,  1881 150,000 

By  act  of  Congress  passed  August  2,  1882 150,  QOO 

By  act  of  Congress  approved — 

Julys,  1^ 200,000 

Augusts,  1886 .• 198,750 

By  act  of  Congress  passed  August  11,  IH88 250,000 

By  act  of  Congress  approved  September  19,  LSiiO 300, 000 


Total 1,418,750 

Motley  statement, 

July  1, 1891,  balance  unexpended $298, 327. 56 

June  30, 1892,  amount  expended  during  fiscal  year 199, 426. 04 


July  1,  1892,  balance  unexpended 98, 901. 52 

July  1,  1892,  outstanding  liabilities 5^43, 847. 59 

July  1,  1892,  amount  covered  by  uncompleted  contracts 39, 009. 97 

82,857.56 


July  1, 1892,  balance  available 16,043.96 

Amount  appropriated  by  act  approved  July  13,  1892 350, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 366, 043. 96 


Amount  (estimated)  required  for  completion  of  existing  project 1, 728, 856. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[From  June  1, 1 891,  to  May  31, 1892.] 

Vessels  entering 27 

Vessels  clearing -"^  -  -  26 

Total 52 

Ayerage  tonnage  of  same ^ 38,764 

Ayerage  draft  of  vessels  entering  and  clearing feet. .  9. 77 

Deepest  draft  entering do..  14.1 

Ko  new  lines  of  trausx^ortation  were  established  during  the  year.  ^ 
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EeceipU  and  ghipmentHffyr  iwoycutrn. 


AjtLdee. 

Year  enfltD|  May 

Y«9&r  micllnjf  Mmj 

Toni. 

Valnw 

Ton*. 

Value. 

Cotton ^-. 

5fcii>nwiiM. 

50 

vm 
n 
m 

•10,000 
2,QO0 

0,000 
3,«00 

« 

$S,SOO 

fjutton  HiKfl  »-.**                        4                .   ,  ^t*     »^b, ........... 

Hld«i ,,.. ..,..„., 

10 

1,000 

AIMf^ator  alciiift  . ^ ........ . 

Sliiflplea  ........   ...  -.*-    .*     .  ,.          .* 

T^iiT]iLi4^r  .                  .    .                                                                           .      ..    «. 

ga^asi 

170,  033 

Totol 

4,0S4 

42,im 

14.  M7 

isy.  sa2 

EocIe , 

ifecinpi*. 

42, 131 

TotRl ......... 

4,0M 

42,7ia 

mo2E 

225,063 

jfl  vi^r  .«..., li <.,.«..*■«.*.*..*.«.....*.«.. . 

Inoreaau  OTar  prav^wi 

33,ftll 

iE3,Ln 

Tlie  ehipments  of  lumber  from  Orange,  Tex.,  during  tlie  year  amo anted  to  159,142 

tons,  Y&lued  at  $V2(^,4t»&. 


S  II. 
IMPROVEMENT  OF  SABINE  RIVER,  TBXAS. 

A  STxrvey  of  the  mouth  of  this  rifrer  was  made  io  18T1,  It  had  a 
ehaiHiel  over  the  bar  3 J  feet  deep.  Id  1S72-'73  the  survey  was  e^cteiided 
from  the  mouth  to  Belgoraj  Tex.  Tho  iiifoimatiou  obtained  did  not 
warrant  the  expenditure  of  any  mont^y  for  inj])rovement  above  Ilaniil- 
toD,  Tex,,  about  247  milea  above  the  mouth,  to  which  point  there  m  3 
feet  depth  for  about  three  months  in  each  year* 

The  estimated  cost  of  improvement  over  tliis  stretch  of  river  by  the 
removal  of  obBtmctiona,  such  as  logSj  siuig8,  fiUIen  trees,  et^..  was 
«18,000, 

Congress  appropriated  flO^OOO  in  1878  for  the  improvementj  with 
w^hich  a  channel  6  feet  deep,  70  to  100  feet  wide,  was  dredged  over  the 
bar  at  the  mouth. 

In  1879  Congress  appropriated  16,000  more,  and  provided  for  a  re- 
survey  of  the  river  from  its  mouth  to  East  Hamilton, 

After  the  survey  was  completed  it  was  deemed  advisable  to  spend 
this  money  in  improving  the  river  above  Orange,  and  cuts  were  made 
frjoin  the  main  river  into  the  Narrows  and  at  Dead  Bend, 

Large  numbers  of  sunken  Jogs  and  snags  were  removed  fi'om  the 
upper  part  of  the  Narrows,  enabling  vessels  of  5  feet  drait  to  get  30 
miles  above  Orange, 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more,  for 
this  river.  The  bar  at  the  month  had  again  shoaled*  This  was  re- 
dredged  in  1881-'82  to  a  depth  of  6  fef^t,  and  a  channel  100  feet  wide 
was  made  a  little  over  1  mile  in  length,  which  still  remains  in  lair  con- 
dition. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement, 
Ak  the  river  was  in  a  sufficiently  good  coiuUtion  for  the  limit^Hl  <'oia- 
merce  which  it  carried,  this  laom^y  wan  h{:hl  for  fitrther  nst** 

An  examination  in  May,  1889^  showed  many  8nag8  and  some  ^hual 
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places  in  the  part  of  the  channel  known  as  the  Narrows,  and  as  some 
$4,000  was  available  for  work,  a  project  was  submitted  for  removing 
the  snags  and  closing  the  two  "Old  River"  branches  with  dams  of 
piles,  brush,  and  earth,  to  throw  all  the  water  into  the  Narrows, 

This  project  was  approved,  the  work  advertised,  and  contra>ct  was 
entered  into  September  20, 1889,  with  the  Sabine  Tram  Company  to 
complete  the  work  by  December  1, 1889,  for  93,647. 

The  smaller  dam  was  successfully  built,  and  most  of  the  piles  driven 
for  the  larger  one,  when  a  sudden  rise  in  the  river  washed  out  many 
of  them.  The  water  continued  rising,  and  remained  so  high  that  sat- 
isfactory work  could  not  be  done,  so  the  contract  was  extended  to 
October  30, 1890,  by  the  Chief  of  Engineers.  Work  was  resumed  in 
September,  1890,  and  finished  in  December  of  that  year,  completing 
the  project. 

There  has  been  expended  (34,613.12  on  this  stream  to  June  30, 1892. 

The  river  from  its  mouth  to  Sudduths  Bluff  requires  improving  by 
the  removal  of  snags  and  other  obstructions.  For  this  .work  (10,000 
can  be  profitably  expended  during  the  next  year. 

It  is  estimated  that  about  $2,000  will  be  required  annually  to  keep 
the  river  in  condition  after  the  snags  are  removed. 

About  8,000  tons  of  produce  were  shipped  down  the  river  last  year, 
consisting  of  corn,  rice,  cotton,  cotton  seed,  etc.,  besides  a  great  many 
logs  for  the  mills  at  Orange,  where  they  are  manufactured  into  lumber. 

Ahitraoi  of  appropriations  for  improving  Sabine  Biver,  Teocas, 

Allotted  from  act  approved  June  10, 1872 $2,700 

By  act  of  Congress  approved — 

JuneiaiOTS -• 10,000 

March  3, 1879 6,000 

Jnnel4,1880 5,000 

March  3, 1881 7,000 

By  act  of  Congress  passed  August  2, 1882 4,000 

Total 34,700 

Money  statement 

July  1, 1891,  balance  unexpended $86.88 

July  1, 1892,  balance  unexpended 86.88 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 086. 88 

C  Amountthat  can  beprofitablyexpendedin  fiscal  vearendinjKJune30, 1894    10, 000. 00 
<  Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
(     harbor  acta  of  1B66  and  1867. 


S  12. 

IMPROVEMENT  OF  NECHE8  RIVER,  TEXAS. 

The  river  was  surveyed  in  1872  and  1873,  and  resurveyed  from  Bevil- 
port  to  its  mouth. 

The  project  for  improvement  contemplated  the  dredging  of  a  chan- 
nel over  the  bar  at  the  mouth  and  the  removal  of  obstructions  from  the 
river  between  Bevilport  and  Yellow  Bluff.  -^ 
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ill  18?^)  the  bar  at  themoutli  was  dredged,  and  a  clifinTiel  5  feet  deof* 
and  30  to  tiO  IVf^t  wid<3  wa^  obtained.  The  ol>8tnicti*uis  in  the  river  be- 
tweeii  Yellow  Bhiff  imd  B(^vilpoi't  were  removed  iu  1H82* 

The  original  estitniite  of  the  cost  of  t^e  improvemeut  wa^,  for  work 
at  the  moath  of  the  river  926.818.05,  and  for  up  river  $15,000;  a  total 
of  $41,318.05. 

The  bar  at  the  mouth  of  the  river  again  shoaled,  until  at  extreme 
low  water  there  was  a  depth  of  about  3  feet  over  it 

There  is  very  little  commerce  passing  in  and  out  of  the  river,  but  as 
the  bar  at  this  place  was  the  shoalest  obstruction  between  the  Gulf 
and  Beaumont,  Tex.,  and  the  money  was  available  for  dredging  the 
bar,  it  was  thought  advisable  to  reopen  this  channel. 

Tlie  Government  dredge,  which  had  completed  work  at  the  head  of 
the  Calcasieu  Pass,  was  placed  in  good  repair  and  sent  over  to  the 
mouth  of  the  river  in  December,  1888,  for  the  purpose  of  redredgiug 
the  channel  over  the  bar.  By  the  first  of  May  following  the  dredge  had 
removed  55,482  cubic  yards  of  material  and  completed  a  5-foot  chan- 
nel on  the  line  of  the  old  one,  of  which  traces  still  remained. 

The  total  amount  thus  far  expended  ui>on  the  improvement  of  this 
river  is  $28,842.16,  leaving  still  unexpended  $4,157.84. 

The  dredged  channel  can  not  be  expected  to  be  permanent  in  such  a 
broad  and  shallow  body  of  water  as  Sabine  Pass,  but  will  probably 
serve  all  the  necessities  of  the  commerce  using  it  for  several  years. 

No  appropriation  is  asked  for  the  next  fiscal  year. 

Abstract  of  appropriations  for  improving  Neches  Biver,  Texas. 

By  act  of  Congress  approved — 

June  18, 1878 $8,000 

March  3, 1879 5,000 

June  14, 1880 5,000 

March  3, 1881 3,000 

By  act  of  Congress  passed  August  2, 1882 5, 000 

By  act  of  Congress  approved  July  5, 1884 7, 000 

Total 33,000 

Money  statement 

July  1, 1891,  balance  unexpended $4,157.84 

J  uly  1, 1892,  balance  unexpended 4, 157. 84 


COMMBRCIAL  STATISTICS. 

JSstifnated  shipments  for  year  ending  May  SI,  1892, 


Article. 

TODB. 

Value. 

Cotton 

760 

$160,000 

The  product  of  the  logging  interests  is  about  75,000,000  feet  aunuallv,  and  this 
will  be  increased  considerably  by  hewn  timbers,  staves,  etc.,  when  the  lumber  ex- 
port business  is  well  established  at  Sabine  Pass,  Texas. 

Tbe  river  traffic  has  greatly  decreased  in  the  last  ten  years,  owing  to  the  railroads 
penetrating  part  or  the  tributary  territory. 

At  one  time  between  20,000  and  30,000  bales  of  cotton  were  brought  down  tbe  river 
annually;  now  there  are  not  more  than  fVom  1,000  to  2,000  ,, ^^^^^y ^e^  up-river 
freight  has  faUen  oft'  proportionately. 
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S  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER. 

ING  NAVIGATION. 

The  British  bark  Bruce  was  condemned  as  unseaworthy,  and  sold  at 
auction  the  latter  part  of  1890.  In  December  of  that  year  it  sunk  at 
anchor  in  the  harbor  of  Ship  Island,  Mississippi,  and  formed  an  obstruc- 
tion to  the  safe  navigation  of  this  harbor.  It  was  abandoned  by  the 
owners,  and  authority  to  remove  it  was  obtained  from  the  War  Depart- 
ment March  23, 1801. 

Proposals  for  doing  the  work  were  invited  by  advertisement,  and 
upon  opening  the  bids,  April  27, 1891,  the  Alabama  Dredging  and 
Jetty  Company,  of  Mobile,  Ala.,  were  found  to  be  the  lowest  bidders, 
their  bid  being  $1,490. 

They  were  awarded  the  contract,  and  commenced  work  on  June  19, 
1891,  and  reported  the  work  completed  August  1,  1891.  An  examina- 
tion of  the  locality  failed  to  find  any  remains  of  the  wreck,  and  the 
contractors  were  paid  in  Ml. 

As  there  was  nothing  of  value  remaining  in  the  wreck  it  was  blown 
up  with  dynamite,  and  owing  to  the  inexperience  of  the  contractors  it 
is  estimateid  that  they  suffered  a  loss  of  at  least  $1,000. 

The  total  amount  expended  in  the  removal  of  this  wreck  was 
$1,764.83. 

Sunken  coal  barge  in  Bayou  Teche^  Louisiana, — It  was  reported  on 
March  5, 1892,  that  a  coal  barge  had  sunk  in  Bayou  Teche,  Louisiana, 
and  formed  an  obstruction  to  the  navigation  of  this  bayou. 

Authority  for  its  removal  was  obtained  March  28,  1892,  but  owing 
to  the  occurrence  of  high  water  nothing  further  has  been  done* 


S  14. 

PRELIMINARY  EXAMINATION  OF  SABINE  RIVER,  TEXAS,  FROM  WHERE 
SAID  RIVER  EMPTIES  IN  SABINE  LAKE  TO  SUDDUTHS  BLUFF,  ON  SAID 
SABINE  RIVER. 

[Printed  in  House  Ex.  Doc.  No.  20,  Fifty-second  Congress,  first  session.] 

United  States  Engineer  Office, 

New  OrUanSj  La.j  September  5,  1891. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  made  by  me  on  August  27, 1891^  of  Sabine  Eiver, 
Texas,  '^  from  where  said  river  empties  in  Sabine  Lake  to  Sudduths 
Bluff,  on  said  Sabine  Eiver,"  provided  for  in  the  river  and  harbor  act 
approved  September  19, 1890. 

Upon  referring  to  the  Chief  of  Engineers'  Eeport  for  1873,  pages  680- 
684,  it  will  be  observed  that  a  detailed  survey  of  the  Sabine  Eiver  from 
Sabine  Lake  to  Belzora,  Tex.,  was  made  between  October,  1872,  and 
April,  1873.  The  report  states  that  the  condition  of  the  river  is  such 
that  an  expenditure  of  $18,000  tor  its  improvement  from  Hamilton  down 
would  be  warranted.  In  1879  a  resurvey  of  this  portion  of  the  river 
was  made,  and  the  report  appears  in  Chief  of  Engineers'  Eeport  for  1880, 
pages  1196-1200.  In  1880  a  contract  for  the  improvement  of  the  Naf= 
rows,  a  portion  of  the  river  al)out  18  miles  long,  was  made,  and  work 
was  commenced  in  1881.     Pages  1321-1322,  Eeport  of  the  Chief  of 

"RiioriiiAArs  fnr  1  S.m  - 
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ki  ^barge  reported:  ^'The  river  now  is  in  us  ^^(lod  condition^  so  for  nn 
\m\miyimmnt  is  coneerned,  as  it  van  be  miide,  and  ia  likely  to  remain 
HO  (or  Heveral  years."  (rhit't'<»t  Eiig^iiieerM'*  Kei>ort  for  1883,  ])ugel056.) 
No  further  iiupr^ivement  of  thti  river  wa8  re(*(nded  until  1889  {Cbief  of 
Engineers'  Report,  IHSJ),  page  141*4),  wlien  it  was  reeounnended  that  the 
money  available,  $4,521.66,  be  expended  in  removing  snags.  A  con- 
tract for  the  construction  of  brush  dams  in  Old  River,  so  as  to  throw 
all  the  water  into  the  narrows,  was  made  in  1889  and  the  work  was 
completed  in  1890. 

As  a  result  of  this  damming  of  Old  Eiver  the  amount  of  Water 
diverted  into  the  narrows  has  caused  a  good  deal  of  caving  in  of  the 
banks,  and  the  trees  thrown  into  the  river  in  this  way  have  caused  a 
great  many  snags,  which  obstruct  the  channel. 

A  good  many  saw  logs  on  the  way  to  the  mills  at  Orange,  Tex.,  are 
caught  by  these  snags  and  add  to  the  diflBculties  of  navigation.  These 
snags  lie  mostly  in  the  deep-water  bends  and  force  the  steamboats  over 
to  the  shoal  water  on  the  opposite  shore.  Their  removal  would  conse- 
quently give  a  deeper  channel  for  the  use  of  steamboats  than  can  be 
had  at  present. 

Below  Sudduths  Bluff  there  is  another  place  which  requires  cleaning 
out  some,  and  several  trees  on  the  banks  should  be  removed. 

Below  Orange  to  the  lake  no  improvement  is  needed,  as  the  river  is 
deep. 

Since  the  principal  difftculty  at  present  which  navigation  has  to  en- 
counter in  the  river  between  Sabine  Lake  and  Sudduths  Bluff  is  shoal 
water,  caused  by  the  snags,  etc.,  which  obstruct  the  channel,  I  do  not 
think  any  detailed  survey  is  required.  The  removal  of  the  snags  be- 
tween the  points  named  will  cost  $10,000. 

About  8,000  tons  of  freight  came  down  the  river  last  year,  and  it  is 
expected  that  nearly  as  much  more  will  be  shipped  this  way  tne  present 
year,  as  more  boats  will  be  in  this  trade. 

The  products  shipped  by  water  are  cotton,  corn,  rice,  cotton  seed,  and 
general  merchandise,  and  an  immense  amount  of  logs  for  the  mills  at 
Orange,  where  they  are  manufactured  into  lumber.  The  annual  output 
of  the  mills  is  about  120,000,000  feet  of  lumber,  30,000,000  shingles,  and 
10,000,000  laths  and  pickets. 

The  removal  of  the  snags  will  meet  the  requirements  of  the  river  com- 
merce for  the  present,  but  it  is  not  expected  that  this  improvement  will 
be  permanent.  It  will  require  J2,000  a  year  to  keep  the  river  in  condi- 
tion after  the  snags  are  removed. 

Respectfully  submitted. 

James  B.  Quinn, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

fThird  iiidorseiDeiit.l 

Office  U.  S.  Enoineeb, 
2^eio  Orleans^  La.j  September  24^  1891, 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  A. 
In  addition  to  the  within,  I  have  the  honor  to  state  that,  in  my  opin- 
ion, the  locality  is  worthy  of  improvement. 

James  B.  Quinn,    , 
Major ^  Corps  of  Engihferf, 

(Through  Col.  C.B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 
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[Fourth  Indoroement.} 

U.  S.  Engineer  Office, 

Southwest  Division, 
Kew  YorlCj  September  29 y  1891. 
Bespectfolly  returned  to  the  Chief  of  Engineers. 
In  my  opinion  the  river  is  worthy  of  improvement  by  the  removal  of 
bad  snags. 

0.  B.  OOMSTOOK, 

Col.  of  Engineers^  Bvt.  Brig.  Oen.j  U.  8.  A.j 

Division  Engineer. 
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SECURING  MOITTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 
CAVING,  AND  REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING 
OR  ENDANGERING  NAVIGATION  OF  NEW  ORLEANS  HARBOR,  LOUISIANA. 


REPORT  OF  FIRST  LIEUTENANT  JOHN  MILLIS,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  I89£. 

IMPROVEMENTS. 


1.  ScciiriTi^  month  of  Bayou  Plaqueinine, 
Louisiana,  from  further  caving. 


Removing  sunken  vessels  or  craft  oh- 
stmctinff  or  endangering  navigation 
in  the  Mississippi  River  helow  New 
Orleans,  Louisiana. 


Fnited  States  Engineer  Office, 

New  OrleanSy  La.^  June  30, 1892. 
General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
works  in  charge  of  this  oflBce  under  the  Chief  of  Engineers,  U.  S. 
Army,  for  the  year  ending  June  30, 1892: 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

John  Millis, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


First  Lieutenant  of  Engineers. 


T  X. 

SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 

CAVING. 

This  bayou  was  formerly  a  diffluent  or  outflowing  branch  of  the  Mis- 
sissippi Eiver.  It  left  the  river  at  the  town  of  Plaquemine,  La.,  and 
after  a  course  of  about  10  miles  began  to  branch  off  or  divide  into  an 
intricate  network  of  bayous,  the  whole  system  connecting  with  the 
Atchafalaya  and  Grand  rivers  and  with  Grand  Lake. 

While  the  bayou  remained  connected  with  the  Mississippi  it  was 
leveed  on  both  sides  for  sonie  distance  down.  In  1865  the  levee  system 
on  the  west  bank  of  the  Mississippi  was  carried  directly  across  the  head 
of  the  bayou,  cutting  it  off  from  all  communication  witli  the  Mississippi 
and  terminating  its  functions  as  an  outlet.    The  bayou  being  deprived 
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of  a  direct  supply  of  wat^r  from  the  Miaaissippi,  now  dependfi  on  back 
water  from  Grand  Lake  and  the  tK)nii6ctiiig  liveri*  and  bayous,  and  in 
low  water  it  becomes  very  shoal  or  nearly  dry. 

By  the  river  and  harbor  act  of  August  11, 1888,  an  appropriation  was 
made  for  securing  a  navigable  channel  in  this  bayou  up  to  the  dike  at 
Plaquemine  and  for  preventing  further  caving  of  the  bank  of  the  Mis- 
sissippi at  the  ^*  mouth"  (head)  of  the  bayou. 

The  deepening  of  the  bayou  by  dredging  and  the  construction  of  a 
system  of  locks  to  afford  navigable  entrance  to  the  bayou  from  the  Mis- 
sissippi are  in  contemplation.  The  work  of  bank  protection  was  placed 
in  charge  of  this  office  by  letter  of  May  16, 1889,  from  the  Chief  of  En- 
gineers,  U.  8.  Army. 

The  plant  belonging  to  the  general  works  of  improvement  in  the 
Fourth  District,  Mississippi  River,  of  which  this  office  also  has  charge, 
is  thus  rendered  available  for  the  Flaquemine  work  at  such  time  as  it 
is  not  required  elsewhere. 

The  sum  of  $75,000,  from  the  amount  appropriated  by  the  act  of 
August  11, 1888,  for  the  improvement  of  the  bayou,  was  allotted  for 
bank  protection  at  the  head. 

The  approved  project  under  which  this  sum  was  to  be  expended  con- 
templated the  building  of  four  large  submerged  spur  dikes  with  slop- 
ing crests  running  out  at  right  angles  to  the  shore.  These  dikes  were 
to  be  built  of  willow  brush,  timber,  and  stone,  in  accordance  with  the 
general  method  of  constniction  adopted  by  the  Mississippi  River  Com- 
mission for  that  class  of  work  in  this  part  of  the  river,  the  shore  end 
of  each  spur  to  extend  up  to  low  water,  and  from  that  point  a  spur 
levee  built  of  earth  was  to  run  to  the  main  levee.  The  i)ortion  of  this 
levee  below  high-water  line  was  to  be  covered  with  a  layer  of  gravel  and 
then  a  layer  of  stone.  Four  of  the  dikes  were  to  be  built  with  the 
ftinds  available  J  two  above  the  bayou  and  two  below,  at  intervals  of 
about  900  feet. 

The  two  dikes  above  the  bayou,  Nos.  1  and  2,  were  built  in  1889-'90. 

The  sum  of  $60,000  for  continuing  the  work  was  allotted  from  the 
amount  aj)propriated  for  the  genersd  improvement  of  the  bayou  by  the 
act  of  September  19, 1890,  but  the  lateness  of  the  season  when  the  ap- 
propriation became  available  rendered  it  impracticable  to  resume  work 
before  the  following  year. 

At  the  date  of  the  last  annual  report  rock  for  continuing  the  work 
had  been  procured  from  the  Government  quarries  near  Harrisonburg, 
La.,  and  stored  on  the  bank. 

The  earthen  spur  levees  of  the  completed  dikes,  Nos.  1  and  2,  had 
been  somewhat  injured  by  the  flood  of  1890  which  followed  soon  after 
their  completion^  and  the  top  crib  of  Dike  Ko.  1  had  been  partly  dis- 
placed. Otherwise  the  work  seemed  to  be  in  good  condition  and  the 
caving  in  the  vicinity  had  almost  entirely  ceas^. 

The  project  approved  for  continuing  the  work  under  the  additional 
allotment  and  in  accordance  with  the  general  plan  already  adopted  con- 
templated the  extension  of  the  work  downstream  and  repairs  to  Dike 
Ko.  1.  The  plan  of  the  dikes  was  modified,  making  the  side  slopes 
somewhat  less  steep  than  in  those  first  constructed  and  omitting  the 
spur  levee  extension  at  the  head  of  the  dike. 

The  willows  for  the  season's  work  weire  cut  by  hired  labor  at  Profit 
Island  and  near  Port  Hudson,  La.  The  lumber  was  obtained  princi- 
pally at  the  local  mills  at  Plaquemine. 

Work  commenced  on  September  28,  and  was  finished  on  December 
29, 1891,  but  there  were  several  interruptions  caused  by  portions  of  the 
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plant  being  required  elsewhere  to  keep  the  other  works  of  the  district 
in  progress. 

Dikes  3,  4,  and  6  were  completed.  Dike  No.  1  was  repaired  by  sink- 
ing a  flexible  mattress  400  feet  long  by  120  feet  wide  over  its  upper 
half,  the  downstream  edge  of  the  mattress  coinciding  with  the  center 
line  of  the  dike.  This  mattress  was  fastened  entirely  with  wire  in  order 
to  give  it  greater  flexibility,  since  the  ordinary  wooden  fastenings  are 
liable  to  be  broken  when  the  mattress  is  sunk  on  an  uneven  surface. 

The  completed  protection  work  now  extends  to  a  distance  of  about 
1,500  feet  below  the  proposed  entrance  to  the  locks  and  2,500  feet  above. 
There  has  been  extensive  caving  of  the  bank  both  above  and  below  the 
work  during  the  past  season,  but  that  portion  of  the  bank  covered  by 
the  dikes  has  rems^ed  intact. 

About  5,000  tons  of  rock  has  been  quarried  near  the  mouth  of  Boeuf 
Biver  and  stored  on  the  bank  for  continuing  the  work.  There  was  left 
on  hand  at  the  close  of  last  season's  work  3,465  tons,  making  about 
8,465  tons  now  on  hand. 

The  work  should  be  continued  during  the  coming  season  by  construc- 
tion of  additional  dikes,  either  above,  below,  or  between  those  already 
built,  as  may  be  found  most  needed  to  arrest  the  caving  that  may  be 
developed  after  the  present  flood. 

A  portion  of  the  ajipropriation  for  the  general  improvement  of  the 
bayou  should  be  reserved  for  this  work  until  the  locks  are  completed 
and  the  bank  rendered  thoroughly  secure. 

A  map  accompanies  this  report  showing  the  location  of  the  completed 
work. 

NoTK. — ^The  money  statement  for  this  work  is  consolidated  with  that  for  the  im- 
piovement  of  Bayou  Plaquemine,  Louisiana,  Appendix  S  6. 

The  field  work  during  the  year  has  been  under  the  immediate  charge 
of  Assistant  Engineer  W.  G.  Price,  who  reports  as  follows: 

RSPORr  OP  MR.  W.  O.   PRICK,  ASSISTANT  KNGINEER. 

New  Orleans,  La.,  Febniary  S,  1892. 

Sir:  I  have  the  honor  to  snhmit  the  foUowinpf  report  of  submerged  spur  construc- 
tion at  Plaquemiiie,  La.,  during  the  year  189L 

The  rock  for  the  work  was  t^en  last  spring  from  quarries  near  Rawsons  Creek, 
which  is  a  tributary  of  the  Ouachita  River,  and  it  was  brought  down  during  the  high 
water  and  stored  high  up  on  the  8lo]|)ing  bank  near  Plaquomine.  The  willows  were 
obtained  from  Profits  Island  and  vicinity  during  the  progress  of  the  work.  As  no 
plant  has  been  constructed  for  this  work,  that  belonging  to  the  Red  and  Atchafalaya 
work  was  used,  and  as  the  barges  were  being  repaired  at  Simmesport  during  the 
summer,  no  work  was  begun  till  the  repairs  were  finished  and  the  pLint  had  been 
removed  to  Pla<}uemine. 

The  plant  arrived  at  Plaquemine  September  22,  and  the  construction  of  mats  was 
begun  on  the  28th. 

No  labor  was  subsisted  except  that  necessary  for  the  supervision  and  care  of  plant. 

The  cribs  and  mats  for  spurs  Nos.  3  and  4  were  completed  October  30,  and  all  labor 
except  what  was  necessary  to  caro  for  the  plant  was  discharged. 

On  November  21  the  constrnetion  of  mats  and  cribs  for  Spar  No.  5  wa«  begun. 

The  work  of  sinking  the  spurs  was  begun  December  1,  and  Spura  Nos.  3,  4,  and  5 
were  completed  on  December  19. 

The  mats  and  cribs  were  constructed  in  the  same  way  as  those  built  here  two  years 
ago,  and  described  in  the  report  for  the  year  1890  (page  .1761),  except  that  all  the 
matis  were  120  by  400  feet  and  the  cribs  were  wider  at  the  bottom,  so  as  to  make  the 
side  slopes  1  on  2,  which  gives  the  crib  work  more  strength  to  resist  overturning. 

Hie  center  line  of  the  cribs  in  each  spur  wa«  located  16  feet  upstream  from  the 
center  line  of  the  mattress.  An  extra  heavy  weight  of  rock  was  placed  in  and  on 
top  of  Spur  No.  4,  as  the  crib  work  is  higher  than  the  others  and  is  exposed  to  a  much 
swifter  current. 

The  river  bank  at  each  spur  was  graded  120  feet  wide  and  from  its  crest  down  to 
the  edge  of  the  mattress^  and  was.covered  12  inches  thick  with  rook.  No  spur  levees 
were  constructed. 
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?*pnr¥t  Xne.  1  r^Tiil  2  wi^Tt^  liiult  two  yn:ir^  a^n^  Nn.  2  it ns  fotitiil  tn  hv  m  i^rtr>r|  criri- 
dition  but  Spur  No.  1  had  been  injured  by  the  inshore  half  of  the  top  crib  slipping 
off  of  those  under  it  and  was  partly  turned  over  on  its  side. 

The  spur  was  sunk  with  a  large  amount  of  drift  under  the  cribs  and  mattress,  and 
as  it  appeared  to  be  somewhat  uneven,  you  ordered  me  to  cover  it  with  a  flexible  mat- 
tress, 120  feet  wide,  400 feet long^  and  2  feet  thick;  which  was  constructed  of  willow 
brush  and  poles  held  together  with  wire  rope,  no  wooden  fastenings  being  used.  It 
was  constructed  as  follows:  Willow  poles  spliced  together  to  make  70  feet  inleugth 
were  laid  down  on  the  mat  ways  10  feet  apart.  On  these  poles  a  (bin  layer  of  large 
willow  brush  was  laid  whi<-h  crossed  the  poles  and  was  thoroughly  spiked  to  them. 
Then  a  thin  layer  of  willow  brush  was  laid  on  crossing  the  first  layer,  and  then 
another  thin  layer  was  put  on,  which  crossed  the  setrond  layer,  and  then  poles 
were  placed  on  top  same  as  those  on  the  bottom,  the  to^  poles  being  directly  over 
the  bottom  poles  and  parallel  to  them,  the  whole  making  a  mattress  2  feet  thick. 
On  each  bottom  pole  before  the  willows  were  laid  on  wire  ropes  were  fastened  at 

Soints  5  feet  apart,  as  follows :  A  piece  of  No.  10  galvanized  wire  25  feet  long  was 
oubled  and  twisted  into  a  rope  of  two  strands  of  12  feet  long.  The  center  of  the  rope 
was  placed  under  the  pole  and  the  two  ends  were  brought  up  and  twisted  together,  thus 
making  a  rope  of  four  strands  5i  feet  long,  which  inclosed  the  pole  tightly  at  one  end  and 
which  was  stiff  enough  to  stand  upright.  After  the  top  poles  were  put  on  the  wire 
ropes  were  untwisted  into  two  strands,  drawn  into  the  mattress  and  one  strand  was 
brought  up  on  each  side  of  the  top  poles.  The  mat  was  compressed  by  taking  every 
third  wire  rope  to  a  mat  jack  which  pulled  up  thg  wire  and  pressed  down  the  pole 
with  any  desired  force,  and  then  one  wire  rope  on  each  side  of  the  jack  was  hauled 
taut  by  hana  and  fastened  by  passing  each  strand  one  and  a  half  times  around  the 
pole  and  twisting  the  ends  together.  Then  the  jack  was  moved  and  the  rope  used 
with  it  was  made  fast  the  same  as  the  others.  Five  sections  of  this  mattress  70  by 
120  feet  and  one  section  50  by  120  feet  were  wired  together  to  make  the  completed 
mattress.  A  head  block  of  3  by  6  inches  yellow  pine  was  built  on  the  upstream  edge 
to  give  the  necessary  stiffness  and  strength  for  sinking  it.  It  was  constructed  in 
the  same  form  as  the  head  blocks  on  the  crib  mats  sunk  at  the  other  spurs.  In  the 
construction  and  sinking  of  this  mattress  there  were  used  500  cords  of  willow  brush 
and  poles,  1,502  pounds  of  galvanized  iron  wire  No.  10,  and  475  tons  of  rock. 

The  mattress  was  sunk  with  the  downstream  400  feet  edge  on  the  center  line  of 
the  crib  work  of  the  spur  and  with  the  inshore  edge  at  the  low-water  line. 

This  work  was  finished  on  December  29. 

The  plant  was  then  put  in  order  for  removal  to  New  Orleans,  and  was  taken  there 
by  the  steamer  General  Netcion  on  January  4. 

The  work  was  very  much  delayed  by  the  lack  of  barges  to  transp(»rt  the  willows 
and  rock,  as  a  number  of  the  barges  of  this  plant  were  necessarily  in  use  on  other 
works.  With  the  whole  plant  and  a  sufficient  supply  of  material  on  hand  the  work 
could  have  been  done  in  less  than  one-half  the  time.  These  delays  increased  the  cost 
of  the  work. 

During  the  progress  of  this  work  I  designed  and  constructed  a  mat  jack  for  com- 
pressing mattresses  and  cribs  which  does  better  work  than  by  the  old  method  and 
saves  much  time  and  expense. 

The  cost  of  the  work  was  as  follows: 

Supervision '. $1, 387. 15 

Construction 25, 866. 81 

Care  of  plant 1, 550. 56 

Repair  of  plant .• .        265. 15 

New  plant 806. 42 

Total  cos  t  of  w  ork 29, 876. 09 

Cost  of  grading  and  paving  river  bank  above  edge  of  mattrefiscs  for  the 

three  new  spurs •ic $.S,  855. 60 

Cost  of  submerged  portion  of  spurs  per  cubic  foot .42 

The  amount  of  rock  used,  3,610  tons.     Amount  of  willows  used,  3,120  cords. 

At  the  close  of  the  work  there  was  left  on  hand  availalJe  for  construction: 

Yellow-pine  lumber feet..   17,800 

Willow  brush cords. .         350 

Galvanized  iron  wire ^ pounds..     1, 000 

Rock tons..     3,465 

Iron  spikes kegs . .  22^ 

Very  r«isi»ectfullv,  vour  obedient  servant, 

W.  ilA'liUK,    , 

Lieut.  .John  Milli.^,  O 

Corjte  of  EngincinSj  U,  S,  A. 
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COMMERCIAL  STATISTICS. 


As  navigable  connection  between  the  Mississippi  and  Bayoa  Plaquemine  has  not 
yet  been  reestablished  the  conuneroe  which  the  work  of  bank  protection  at  the  head 
of  the  bay  on  is  designed  to  promote  does  not  exist.    The  following  statistics  refer 
only  to  the  Mississippi  River  commerce  at  Plaquemine. 
,  A  comparison  is  made  of  the  commerce  for  the  years  1891  and  1892 : 


1891. 


1892. 


Number  of  steamboats  in  ira(1<t 

K umber  of  times  arrived 

Number  of  times  departed 

Number  of  barges 

Total  cargo  received tons 

Toi«l  value  of  same 

Total  cargo  shipped tons 

Total  value  of  same 

Total  cargo  received  and  shipped tons 

Total  value  of  8ani<^ 


50 

53 

453 

428' 

388 

402 

52 

86 

61, 110 

82,214 

1819, 176 

$1,023,243 

57,899 

45,234 

$596,899 

$833,479 

119.009 

127,448 

$1,416,075 

$1,856,722 

ri;moving  sunken  vessels  or  ^^raft  obstructing  or  endanger- 
ing NAVIGATION  IN  MISSISSIPPI  RIVER  BEtOW  NEW  ORLEANS,  LOU- 
ISIANA. 

Complaint  was  received  from  pilot-s  of  the  wreck  of  au  old  dry  dock 
lying  in  the  river  off  Point  Celeste,  about  42  miles  below  Kew  Orleans. 
By  direction  of  the  Chief  of  Engineers,  U.  S.  Army,  an  examination 
was  made,  and  it  was  recommended  that  the  wreck  be  destroyed  by 
dynamite  on  hand,  without  extra  expense.  This  recommendation  hav- 
ing been  approved,  the  wreck  was  blown  up  during  the  low- water  sea- 
son. 

There  is  now  a  depth  of  30  feet  or  more  at  low  water  over  most  of 
the  wreck,  and .  the  least  depth  is  23  fp^ftt;.    The  wreck  is  no  longer  an 
obstruction  to  navigation. 
KNG92 96 
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APPENDIX  U. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


BEPOBT  OF  MAJOR  CHAS.  J,  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Entrance  to  Galveston  Harbor,  Texas. 

2.  Ship  channel  m  Galveston  Bay,  Texas. 

3.  Trinity  River,  Texas. 


4.  Cedar  Bayou,  Texas. 

5.  Buffalo  Bayou,  Texas. 

6.  Harbor  at  Brazos  Santiago,  Texaa. 


EXAMINATIONS  AND  SURVEY. 

7.  Brazos  River,  Texas^  from  its  mouth  to  I  8.  West     Galveston    Bay,  Texas,  from 
Waco.  Christmas  Point. 


United  States  Engineer  Office, 

Galveston^  Texas,  July  7, 1892, 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1892. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


U  I. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

The  project  for  this  improvement  was  adopted  in  1874,  and  modified 
in  1880,  and  again  modified  in  1886,  the  object  being  to  deepen  the 
channel  so  as  to  admit  of  sea-going  vessels  of  the  deepest  draft  enter- 
ing the  harbor. 

The  projects  of  1874  and  1881  contemplated  construction  of  two  jetties 
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to  extend  into  the  Gulf  of  Mexico  to  concentrate  ebb  flow  upon  the 
outer  bar  in  the  Gulf  and  also  to  effect  deepening  on  the  inner  bar  at 
the  entrance  to  Galveston  Channel.  These  jetties  to  have  their  origins, 
re8i)ectively,  at  Bolivar  Point  and  Fort  Point. 

More  or  less  work  was  done  under  those  projects.  Under  that  of 
1881  a  jetty  wa«  built  from  Fort  Point  to  the  crest  of  the  outer  bar, 
but  it  was  not  fully  completed. 

Tlie  project  of  1886  (that  now  in  progress  of  execution)  also  consists 
in  construction  of  jetties  to  extend  into  the  Gulf,  one,  the  south  jetty, 
starting  from  the  east  end  of  Galveston  Island,  and  the  other,  the 
north  jetty,  to  start  from  Bolivar  Point,  opposite.  Or,  to  be  more 
exact,  the  south  jetty  was  to  start  from  Fort  Point,  but  in  1888  it  was 
decided  to  conne<'.t  the  inner  end  of  tliat  jetty  with  the  relatively  high 
ground  upcjn  which  the  city  of  Galveston  is  built  by  a  stone  dike 
known  as  the  shore  branch. 

The  jetties  are  to  be  of  rock,  to  be  built  to  an  elevation  of  6  feet 
above  mean  low  tide,  and  to  extend,  if  necessary,  to  the  contour  of  30- 
foot  depth  in  the  Gulf,  their  sea  ends  to  be  7,000  feet  apart,  the  action 
of  the  jetties  to  be  supplemented,  if  need  be,  by  dredging,  the  south 
ietty  to  follow  the  line  of  the  jetty  of  1881. 

The  natural  depth  upon  the  outer  bar  was  12  feet,  and  that  upon  the 
inner  bar  13  feet  at  mean  low  tide.  The  general  plan  of  the  work  is 
shown  upon  the  accx)mpanying  map. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  there  had  been 
constructed  19,200  linear  feet  of  south  jetty,  of  which  1,200  feet  were 
incomplete.  The  railway  trestle  had  been  extended  428  feet  beyond 
the  rock  work.  The  railway  is  used  for  transjwrtiug  material  to  be 
deposited  in  the  jetty.  The  contract  under  which  the  work  for  the  fiscal 
year  ending  June  30, 1890,  was  done,  expired  August  30, 1890,  at  which 
date  there  were  19,400  linear  feet  of  jetty  completed,  150  linear  feet  of 
incomplete  jetty,  and  beyond  that  318  linear  feet  of  trestle  and  track. 
The  shore  branch  is  included  in  the  foregoing. 

Congress,  by  act  approved  September  19,  1890,  appropriated  as 
follows: 

Improving  entrance  to  Galveston  Harbor,  Texas:  Continuing  improvement,  five 
hundred  thousand  dollars :  Provident  That  contracts  may  be  entered  into  by  the  Secre- 
tary of  War  for  such  materials  and  work  as  may  be  necessary  to  carry  out  the  plan 
contained  in  the  report  of  the  Chief  of  Engineers  for  eighteen  hundred  and  eignty- 
six  for  the  improvement  of  that  harbor,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law. 

Proposals,  to  be  opened  December  27, 1890,  for  performing  work  in 
accordance  with  that  act  were  invited  by  public  advertisement  of  60 
days. 

At  the  opening  of  proposals  the  lowest  bid,  that  of  John  H.  Mooney 
and  Augustine  M.  Newton,  of  Kew  York,  was  accepted  for  constructing 
railway,  including  trestle,,  and  for  furnishing  sandstone  riprap  and 
granite  blocks  in  place.  Mooney  &  Newton  failed  to  enter  into  the 
required  contract  and,  in  consequence,  the  work  was  readvertised  Feb- 
ruary 28,  under  the  same  specifications  as  before,  proposals  to  be  opened 
March  30.  The  contract  for  constructing  railway,  including  trestle,  and 
furnishing  sandstone  riprap  and  granite  blocks  in  place  was  awarded  to 
O'Connor,  Laing  &  Smoot,  of  Dallas,  Tex.,  they  being  the  lowest  bidders 
for  the  aggregate  of  the  three  items. 

This  contract  was  approved  June  2, 1891. 

( /ongress,  by  act  api)roved  March  3, 1891  (sundry  civil  bill),  further 
appropriated  the  sum  of  $600,000  for  continuing  the  improvement. 
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O'Connor,  Laing  &  Smoot  commcTieed  constrnction  work  on  the 
south  jetty  oinder  their  (contract  August  1,  1891,  havinfj  i)reviously  re- 
paired the  track  and  trestle. 

Owing,  to  considerable  extent,  to  difficulty  in  getting  sand  rock  for 
riprap  of  the  least  weight  per  solid  cubic  foot  required  by  the  8i)ecificar 
tions,  their  progress  was  not  as  rapid  as  had  been  expected.  On  the 
18th  of  February,  last,  supplementary  articles  of  agreement  were  ap- 
proved by  which  the  least  weight  of  sandstone  for  riprap  was  reduced 
10  i)ound8  and  the  price  per  ton  reduced  10  cents.  The  delivery  of 
material  then  advanced  more  rapidly,  though  the  work  was  retarded  in 
March,  April,  May,  and  June  by  the  stormy  weather. 

According  to  the  specifications,  the  contractors  were  to  push  their 
work  in  such  manner  as  to  earn  the  $500,000  appropriated  by  the  act 
of  September  19, 1890  (less  the  amount  necessary  for  engineering  and 
contingent  expenses), by  February  2, 1892,  aijd  thereafter,  their  earnings 
were  to  be  at  a  rate  of  not  less  than  one  million  of  dollars  a  year. 

Pending  decision  upon  their  application  for  a  modification  in  sand- 
stone specifications,  they  were  granted  an  extension  of  time  to  March 
2  in  which  to  earn  the  appropriation  of  1890,  and  in  consequence  of  un- 
favorable weather  several  other  extensions  of  time  were  granted  them, 
the  last  one  expiring  June  21.  At  that  date  they  earned  the  said  appro- 
priation. 

Since  commencing  construction  work  on  the  south  jetty,  the  con- 
tractors have  accomplished  the  following: 

Linear  feet  of  completed  Jetty 4, 600 

Linear  feet  of  jetty  hnilt  to  average  height  of  one-half  foot  above  mean  low 

tide , 2,200 

Linear  feet  of  jetty  built  to  average  height  of  3  feet  above  foundation 723 

Total  of  complete  and  incomplete  jetty  built  during  t^e  fiscal  year  end- 
ing June  30,  1892 7,523 

The  total  length  of  south  jetty  constructed  since  work  began  upon  it 
in  1887  is  (shore  branch  included) : 

Linear  feet  of  completed  jetty 24, 000 

Linear  feet  of  incomplete  jetty 2, 923 

Total  number  of  feet  complete  and  inconiplete 26, 923 

The  sea  end  of  the  work  is  now  within  5,400  of  the  outer  12-foot  con- 
tour, or  outer  crest  of  the  bar. 

In  May  and  June  last,  the  usual  annual  survey  was  made  of  the  bar 
and  its  channel,  and  of  the  harbor  generally,  to  include  Bolivar  Gorge 
and  the  Galveston  Channel  as  far  as  the  foot  of  Forty -fifth  street.  The 
soundings  show  a  depth  of  13J  feet  at  mean  low  tide  in  the  outer-bar 
channel,  and  a  depth  of  21  feet  where  the  inner  bar  was. 

The  outer-bar  channel  has  increased  slightly  in  width  and  the  distance 
between  the  inner  and  outer  12-foot  contours  of  the  outer  bar  has  de- 
cteased  about  700  feet  at  a  point  about  5,000  feet  north  of  the  line  of 
the  south  jetty.  The  shoal  north  of  the  jetty  between  Fort  Point  Light- 
house and  Station  190  has  less  water  on  its  crest  than  it  had  in  1891, 
and  the  accretion  of  sand  between  the  south  jetty  and  Galveston  Island 
has  enlarged.  These  constitute  the  principal  changes  in  positions  of 
contours  during  the  past  year,  as  may  be  seen  from  inspection  of  the 
map  herewith. 

The  soundings  are  reduced  to  the  plane  of  mean  low  tide,  which  is  the 
plane  to  which  soundings  of  previous  surveys  have  been  reduced.    It 
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is  alHo  the  plane  to  which  sooiidingH  for  charts  of  the  XJ.  S.  Coast  Sur- 
vey are  reduced. 

On  July  4  and  5,  1891,  this  locality  was  visited  by  a  severe  storm 
which  displaced  a  number  of  the  track  timbers  and  «also  a  compara- 
tively small  quantity  of  riprap,  as  well  as  some  2  to  3-ton  blocks  of 
stone  from  the  jetty.  The  timbers  and  blocks  displaced  were  mostly 
at  the  sea  end  of  the  unfinished  work,  and  the  riprap  displaced  was 
mostly  along  the  shore  branch  and  at  the  junction  of  the  jetty  with 
Fort  Point.  The  timbers — some  of  which  had  been  piled  up  on  the 
outer  end  of  the  jetty,  they  having  been  removed  from  piles  that  had 
been  acted  upon  by  the  teredo — ^were  recovered,  with  the  exception  of 
about  half  a  dozen  pieces,  and  none  of  the  stone  was  lost.  The  jetty 
withstood  the  storm  satisfactorily. 

An  account  of  this  storm  was  rendered  to  the  Department,  July  23, 
1891. 

The  tide-gauge  houses  on  the  outer  bar  and  in  Bolivar  Gorge  were 
destroyed  by  that  storm.  They  have  since  been  replaced  by  more  sub- 
stantial structures,  for  an  account  of  which,  as  well  as  of  tidal  data, 
reference  is  made  to  the  rejport,  herewith,  of  First  Lieut.  William  O. 
Langfitt,  Corps  of  Engineers. 

For  an  account,  in  detail,  of  the  work  done  by  the  contractors,  and 
also  of  the  survey  of  the  harbor  in  May  and  June,  last,  please  see  the 
appended  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer. 

For  the  statement  of  shipments  from  Galveston,  contained  in  the 
table  of  commercial  statistics  for  the  year  ending  June  30, 1892,  accom- 
panying this  report,  I  am  indebted  to  Mr.  Julius  Kunge,  president  of 
the  Galveston  Cotton  Exchange.  For  the  number,  character,  and  ton- 
nage of  vessels  entered  and  oleaied  for  the  same  period,  acknowledge- 
ment is  due  Mr.  N.  W.  Cuney,  collector  of  the  port.  ^  The  statistics  for 
this  work  and  others  in  charge  off  this  office  were  compiled  by  Mr.  Elliott 
Jones,  chief  clerk. 

The  comparative  tables  of  statistics  herewith,  to  which  attention  is 
invited,  show  that  the  shipments  of  cotton  have  increased  from  1,114,133 
bales  or  268,638  tons  in  1891,  to  1,237,937  bales  or  287,377  tons  in  1892, 
and  that  the  total  tonnage  of  vessels  entered  and  cleared  has  increased 
from  1,073,920  tons  in  1891  to  1,134,326  tons  in  1892,  a  net  increase  of 
60,406  tons. 

Total  expended  on  the  improvement  under  all  projects  to  June  30, 

1891,  inclusive $2,273,920.90 

Expended  on  the  present  project  to  June  30, 1891 796, 017. 88 

Expended  on  present  project  to  June  30, 1892 1, 234, 940. 51 

The  balance  of  funds  available  will  be  applied  to  continuing  the  exten- 
sion of  the  south  jetty. 

The  sum  of  $1,000,000  can  be  profitably  expended  dui-ing  the  fiscal 
year  ending  June  30, 1894,  most,  if  not  all  of  it,  to  be  applied  to  con- 
struction of  the  projected  north  jetty. 

Originally  estimated  cost  of  the  work  as  revised  in  1886 $8, 478, 000. 00 

Aggregate  amount  appropriated  to  July  1,  1892 3, 378, 000. 00 

Total  amount  expended 2,712,843.53 

In  addition  to  this  there  was  expended  the  sum  of  $100,000  subscribed 
by  the  city  of  Galveston  in  1883. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  near- 
est light-houses  are  at  Bolivar  Point  and  Fort  Point  at  the  entrance  fo 
Galveston  Bay. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  for  the  fis- 
cal vear  fsiulinfir  June  30.  189t^.  was  «1 61 .0.52.48. 
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Abatra4)t  of  appropriations  made  by  Congress  for  improving  harbor  al  Galveston,  Tex. 

By  act  approved — 

July  11, 1870 *$25,000 

March  3, 1871 *20,000 

June  10, 1872 *31,000 

June  23, 1874 60,000 

March  3,1875 150,000 

August  14,1876 142,000 

June  7,  1878 75,000 

June  18, 1878 50,000 

March  3, 1879 '. 100,000 

June  14, 1880 175,000 

March  3,1881 250,000 

March  4,1882 100,000 

By  actpaesed  August  2,  1882 300,000 

By  act  approved  Aagiujt  5,  1886 800,000 

By  act  of  August  11, 1888 500,000 

By  act  approved  September  19,  1890 500,000 

By  act  approved  March  3,  1891..... 600,000 

Total 3,378,000 

Money  statement 

iTuly  1, 1891,  balance  unexpended $1,104,079.10 

June  30,  1892,  amount  expended  during  fiscal  year /  438, 922. 63 

July  1, 1892,  balance  unexpen<led 665,166.47 

July  1,  1892,  outstanding  liabilities $19,838.72 

July  1,  1892,  amount  covered  by  uncompleted  contracts. .  .1618, 207. 64 

638,046.36 

July  1, 1892,  balance  available 27,110.11 

Amount  appropriated  by  act  approved  August  5,  1892 450, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 477, 110. 11 


''Amount  (estimated)  required  for  completion  of  existing  project 4, 650, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 


report  op  first  lieutenant  wiluam  c.  ijingfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  SO,  189S, 

Major:  I  have  the  honor  to  submit  the  following  short  progress  report  on  the 
tidal  observations  for  the  fiscal  year  ending  June  30,  1892. 

On  July  4-5,  1891,  just  after  the  close  of  the  last  fiscal  year,  a  severe  storm  occurred 
which  destroyed  the  tide-gauge  house  in  the  Gorge  and  the  one  on  the  Bar,  thus 
leaving  only  the  Government  Wharf  gauge  in  operation.  This  fact  has  prevented 
me  irom  making  the  developments  of  the  tidal  data  indicated  in  my  last  report  as 
desirable.  I  refer  more  particularly  to  those  bearing  on  the  tidal  prism,  slopes,  veloc- 
ities, and,  generiJly,  all  those  data  which  would  naturally  be  sought  for  in  a  study 
of  a  tidal  harbor. 

There  have  been  submitted  to  you  during  the  year  a  number  of  tables  regarding 
tidal  slopes,  but  it  is  not  thought  desirable  to  insert  these  here  in  their  present  state, 
incomplete  from  want  of  sufficient  extension. 

*  These  appropriations  were  mostly  expended  in  small  dredging  operations  prior  to 
the  adoption  of  the  project  of  1874. 

t  Balance  of  the  appropriations  of  September  19, 1890,  and  March  3, 1891,  availa- 
ble for  disbursement  under  present  contract.  .     ...,.../> 
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^  Rtnrh-  hii^  hvnx  i^iveri  to  the  point*  rained  in  my  last  report  trom  Tjible  *i    a, 
,     »  Ut  sLH  it  li:iK  «..nr,  it  hiM  iHM^n  coiilirm»i*<)ry  uf  wdrtt  lia^  l*e**i»  tliere  nai  i. 

Tal»|p  4,  of  itiv  reii.irt  of  las*  vesir,  liflfl  been  reviBed  to  iticlndt^  the  ^esfHU*  rroiiiw^ 
Ih.-  rernni  obriuiuMl,  \u't\,fv.  iJirir  ntcppage,  fnim  the  Bnr,  Goige,  Hannas  ^?^ *{  "  ^ 
Fish  South,  aod  Kvd  I  inh  Ni^th  pni>rea;  »!«<>  t*^^'  »i^"^^'«  ^'"'  tli© i^-overnin^t  nOAn 
gauge  huve  b(  rii  revised  Lu  in-  luile  record  ohtained  to  i)is<^ Lumber  ,^1,  iWrii,  i  y  ^ 
Iiavinir  been  no  additional  record  obtained  from  the  other  gf  (^^es,  ™,  ^"^^T^A^ 
Morgan  Point,  and  Round  Point,  the  values  for  them  given  in  Table  4  Have  noi  doou 
changed  but  are  reproduced  as  there  given.  ,  .    w        ^  "i^«r  vaiAr 

The  quantities  given  in  the  table  are  the  heights  of  the  mean  higti  ^<\l^^  7JZl 
planes  referred  to  the  plane  of  reference  and  the  mean  fluotuationB  for  tne  vanoiw 
classes  of  tide  (see  last  report)  and  mean  of  all  tides  for  the  various  gaages. 


Mean  planes  of  high  and^  law  water  and  m^a^JJ^c'^****^*- 


The  preliminary  statement  of  record  available  from  each  gauge  is  here  given  re 
vised  to  include  records  used  in  the  revision  of  this  table  as  stated  above. 

Round  Point, — From  May,  1887,  to  March,  1890,  of  which  about  15  months'  record  is 
lost. 

Morgan  Point. — From  May,  1887,  to  March,  1890,  of  which  about  8  months'  record  ia 
lost. 

Rollover. — From  May,  1887,  to  December,  1890,  of  which  about  14  months'  record  is 
lost. 

Red  Fish  North.— Ytom  July,  1889,  to  June,  1891,  of  which  about  6^  months'  record 
is  lost. 

Red  Fish  South.— Yrom  July,  1889,  to  June,  1891,  of  which  about  7  months'  record 
is  lost. 

Hanna  Reef. — From  July,  1889,  to  June,  1891,  of  which  about  4  months'  record  is 
lost. 

Government  Wharf. — ^From  May,  1887,  to  December,  1891,  of  which  about  5  months' 
record  is  lost. 

r^or^irc— From  July,  1889,  to  June,  1891,  of  which  about  5i  months'  record  is  lost. 

Bar.— Vrom  April,  1888,  to  June,  1891,  of  which  about  22  months'  record  is  lost. 

On  April  11,  1892,  by  your  direction,  1  hired  a  schooner  and  crew  of  men  for  the 
purpose  of  reerecting  the  Gorge  and  Bar  tide-gauge  houses.  Owing  to  the  unpre- 
cedented continuance  of  strong  northeasterly,  easterly,  and  southeasterly  winds, 
causing  such  heavy  seas  as  to  prevent  work,  this  operation  was  not  finally  com- 
pleted until  June  9,  1892.  Of  the  total  number  of  days,  on  but  nineteen  were  the 
schooner  and  crew  employed  at  the  site  of  the  houses,  the  remainder  of  the  time 
the  sea  being  too  rough,  and  even  on  many  of  these  nineteen  the  water  was  so  rough 
that  work  was  slow  and  difficult. 

As  the  destruction  of  the  former  structures  seemed  to  indicate  that  much  stronger 
ones  were  needed,  as  both  of  them  vibrated  considerably  under  strong  winds  and 
seas,  in  designing  the  new  ones  these  points  were  kept  in  mind.  Botn  houses  are 
practically  8  feet  square.  The  Gorge  house  is  supported  on  eight  8  by  8  inch 
square,  coppered,  wooden  piles  drawn  together  two  and  two  to  clasp  a  square  8  by 
8  inch  timber  forming  the  comer  posts  of  the  house.  The  Bar  house  is  supported 
on  four  solid  iron  piles  6  inches  in  diameter  from  about  2  feet  above  low  water  to 
their  lower  ends  and  4  inches  in  diameter  above.  They  were  driven  about  12  feet 
apart  at  the  corners  of  a  square  and  then  inclined  by  moans  of  a  pump  until  their 
heads  formed  the  cornei-s  of  a  square  about  7  feet  on  a  side.  The  piles  are  provided 
with  two  tiers  of  horizontal  and  diagonal  bracing.  Digitized  by  VjOov  IC 
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In  ord(*r  that  full  utility  may  be  made  of  the  record  obtained  from  these  gauges 
the  elevation  of  their  zero«  should  be  determined  by  precise  levels. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Langfitt, 
Firnt  TAeuienant,  Corps  of  JUngitteen, 
Maj.  Chas.  J.  Allkn, 

Carps  of  Engineers. 


report  of  mr.  e.  m.  hartrick,  assistant  engineer. 

United  States  Enginiser  Office, 

Galveston,  Tex.,  June  SO,  189t, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improving 
Galveston  Harbor,  Texas,  during  the  fiscal  year  ending  June  30, 1892. 

Condition  of  work  at  beginning  of  fiscal  year. — At  the  beginning  of  the  fiscal  year 
the  contractors,  Messrs.  O'Connor,  Laing  &  Smoot,  were  employed  in  removing  rails 
and  stringers  and  securing  everything  of  value  in  connection  with  the  trestle  and 
track  that  had  been  extended  in  advance  to  complete  the  contract  of  Messrs.  A.  M. 
Shannon  &  Co. 

The  piles  of  this  trestle  had  been  over  a  year  exposed  to  the  ravages  of  the  Teredo 
navalis,  and  were  so  badly  honeycombed  that  they  were  no  longer  of  any  use  as  a 
bearing  pile,  and  it  was  a  cause  of  great  satisfaction  that  most  of  the  stringers  and 
rails  had  been  secured  before  the  storm  of  July  4  and  5,  1891. 

Casualties. — ^The  storm  of  July  4  and  5, 1891,  developed  in  West  Gulf,  attaining  at 
Galveston  two  maximum  velocities,  one  44  miles  per  hour  from  theNE.  at  6:50  a.  m. 
on  July  5,  and  one  60  miles  per  hour  ixom  the  SE.  at  8:05  p.  m.  of  the  same  day. 
There  were  two  maximum  tiaes  on  the  5th,  one  at  8:00  a.  m.,  when  it  reached  4.65 
feet  above  M.  L.  T.,  and  one  at  9:50  p.  m.,  when  it  registered  3.95  feet  by  the  auto- 
matic tide  gauge  at  Government  Wharf.  The  damage  to  the  jetty  was  slight ;  the 
shore  branch  settling  in  places  where  the  covering  of  riprap  was  thin  and  base 
narrow.  This  tendency  to  scour  and  settle  has  been  counteracted  by  strengthening 
the  jetty  with  an  apron  of  small  riprap  placed  at  the  toe  of  the  side  slopes,  whore 
the  jetty  i^  only  a  few  feet  high.  A  survey  of  the  bar  projier  was  made  immediately 
after  the  storm  and  compared  with  last  annual  survey,  but  no  marked  change  could 
be  detected.  A  more  detailed  description  of  the  storm  and  its  effeot  can  be  found 
in  my  report  with  accompanying  charts  and  tables  of  July  22,  1891. 

The  usual  equinoctial  disturbances  occurred  in  September,  1891,  and  March,  1892, 
with  a  continuance  through  the  months  of  April  and  May  and  the  end  of  June,  fresh 
gales,  rough  seas^  and  high  tides  more  or  less  retarding  progress,  but  with  no  dam- 
age to  the  work. 

General  progress. — ^The  contractors  during  the  month  of  July  were  engaged  over- 
hauling and  repairing  trestle  and  track,  laying  rails  for  switch  to  track  scales  and 
yard,  and  delivered  the  first  stone  of  the  contract  on  the  last  day  of  the  month.  On 
the  27th  of  August  the  first  pile  was  driven  for  an  advance  at  the  front.  The  stone 
received  before  this  date  and  to  the  end  of  August  was  used  in  repair  of  shore  branch 
and  other  places,  the  actual  work  sEt  the  front  commencing  September,  1891. 

On  September  17,  1891,  the  delivery  of  stone  was  discontinued,  as  that  presented 
was  not  up  to  the  specifications.  This  same  month  the  Government  track  scales, 
with  special  foundation,  was  completed  and  put  in  active  use. 

The  delivery  of  acceptable  sandstone  riprap  recommenced  on  the  26th  of  October, 
1891,  and  the  first  granite  block  was  received  on  the  30th  of  the  same  mouth,  but  it 
was  not  until  the  11th  of  April,  1892,  that  the  contractors  brought  on  the  work  a 
derrick  capable  of  handling  block  from  5  to  10  tons,  and  then  not  of  sufficient  capac- 
ity to  overtake  and  keep  up  with  the  work  as  it  advanced. 

Inspection  and  examination  of  quarries. — The  first  stone  delivered  was  from  Ledbet- 
ter  (No.  1),  oh  the  Houston  and  Texas  Central  Railway.  This  quarry  not  furnishing 
the  quantity,  a  second  was  opened  a  few  miles  from  the  first  (No.  2),  but  had  to  be 
abandoned,  as  it  did  not  come  up  to  weight.  The  contractors  then  moved  their  plant 
to  Quarry  Station  on  the  Gulf,  Colorado  and  Santa  F6  Railway,  l)ut  early  in  Novem- 
ber they  began  claiming  inability  to  procure  the  sandstone  riprap  of  the  desired 
weight  and  m  sufficient  quantities  for  the  work.  Their  statement  being  submitted 
In'  writing,  a  careful  examination  was  undertaken,  and  the  report  made  on  the  23d  of 
December,  1891,  by  tlrst  Lieut.  W.  C.  Langfitt,  Corps  of  Engineers,  U.  S.  Army,  and 
myself. 

General  inspection. — On  the  arrival  of  the  stone  in  the  contractors'  yard  at  Fort 
Point  it  is  inspected  as  to  its  hardness,  toughness,  weight,  and  durability.  The 
hardness  and  toughness  is  determined  by  the  hammer,  the  weight  by  specific  gravity, 
viz,  immersing  a  large  sample  of  st-one  of  know^n  weight  dry  in  a  tank  filled  with 
water,  then  catching  and  weighing  the  displacetl  water  and  reweighing  the  sample 
wet,  the  amount  of  water  imbibed  by  the  sample  is  also  noted;  using  the  specific 
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gravity  data  and  the  stone's  general  appearance  durability  is  determined,  supple- 
mented by  immersing  samples  in  sea-water  and  carefully  noting  diatiutegration  or 
change  of  any  kind.  The  stone  was  also  subjected  to  '*  M.  Brard's  method"  of  test- 
ing. 

Quarries  and  per  cent  of  sUme  received. — The  sandstone  riprap  came  In  general  from 
Ledbetter  Station,  on  the  Houston  and  Texas  Central  Railway,  and  Quarry  Station, 
on  the  Gulf,  Colorado  and  Santa  Fe  Railway,  with  a  few  tons  from  Heber  stone 
quarry  shipped  through  Clay  Station,  on  the  Montgomery  branch* of  the  Gulf,  Colo- 
rado and  Santa  Fe  Railway.  The  granite  came  from  Granite  Mountain,  on  the 
Austin  and  Northwestern,  controlled  by  the  Houston  and  Texas  Central  Railway. 

Three  quarries  were  opened  at  Ledbetter,  known  as  Ledbetter  No.  1,  which  sent 
T^per  cent  of  sandstone  riprap  received;  Ledbetter  No.  2  (Kruzer)  sent  28i  per 
cent;  and  Ledbetter  No.  3  (Wolf  Hill)  sent  7  per  cent;  Quarry  Station  sent  33^  per 
cent;  and  Clay  Station  4i  per  cent.    Granite  Mountain  had  no  competition. 

General  conHruotion. — The  general  construction  has  been  modifted  from  time  to 
time,  as  the  exigency  of  the  work  demanded,  but  in  general  it  has  been  carried  on 
as  follows:  The  trestle  is  driven  from  600  to  800  feet  in  advance  over  the  old  mat- 
tress work  and  the  caps,  stringers,  and  rails  properly  secured  by  straps,  bolts,  and  \ 
spikes.  Then  large  sandstone  riprap  is  unloaded  on  each  side  of  tne  track  to  a  \ 
height  of  about  three  feet  from  the  bottom.  In  the  center  and  between  the  mounds 
thus  formed  there  is  unloaded  small  sandstone  riprap  to  the  same  height  as  the 
mound,  the  whole  forming  an  apron  about  three  feet  tnick  with  a  base  of  about  20 
feet  on  top  of  the  old  mattress  work.  The  trestle  and  apron  are  continued  in  ad- 
vance, and  the  work  which  was  before  an  apron  is  now  brought  up  to  M.  L.  T.,'Vrith 
large  riprap,  the  small  riprap  being  filled  in  as  before.  This  riprap  slope  is 
straightway  protected  with  granite  block  to  a  little  above  M.  L.  T.  A  bracing 
gang  then  comes  along  and  secures  the  bearing  piles  above  the  ravages  of  the  teredo 
navalis  by  a  system  of  bracing,  which  also  acts  as  an  anchor  and  underpinning. 
Then  the  crest  between  and  around  the  bents  and  under  the  bracing  and  underpin- 
ning is  filled  with  large  and  small  riprap  as  before.  Then,  over  this  riprap  crest  is 
laid  selected  granite  block  so  as  to  conform  as  nearly  as  possible  to  the  required  *" 
cross-section.  The  spaces  between  the  blocks  are  then  filled  with  large  anfl  small 
riprap  properly  wedging  and  leveling  off  the  crest,  the  whole  presenting  a  com- 
paratively smooth  and  even  surface  to  the  waves. 

In  placing  the  crest  block  and  rehandliug  that  which  had  been  unloaded  by  ran- 
dom dumping  a  floating  derrick  has  been  employed  since  the  11th  of  April,  189i2.  A 
proper  mechanical  appuance  for  handling  large  block  had  been  promised  early  in 
September,  1891,  and  preparations  had  been  made  for  this  proposed  overhead  derrick 
by  allowing  the  contmotors  to  increase  the  length  of  the  trestle  cap,  brace  and  un- 
derpin same  for  the  extra  load  the  pile  bents  would  be  required  to  carry.  This  over- 
head derrick  was  finally  abandoned  after  repeated  promises  of  its  arrival.  ^  Its  non- 
arrival  prevented  the  placing  of  riprap  and  large  block  from  going  on  simultane- 
ously, and  various  methods  had  to  be  resorted  to  so  that  the  progress  of  the  work 
should  not  be  retarded;  but  the  incomplete  work  becoming  out  of  all  reasonable 
proportion  to  the  completed  the  contractors  were  required  to  finish  up  a  reasonable 
amount  of  the  work  before  being  allowed  to  carry  the  jetty  further  seaward.  By 
the  first  week  in  July  the  contractors  have  promised  to  have  the  necessary  plant, 
and  it  is  to  be  hoped  that  the  bar  will  be  reached  in  September,  1892. 

Advance  of  work  during  the  year  on  tSouth  Jetty. — ^End  of  completed  work  June  30, 
1891,  Station  194.    End  of  work  June  30,  1892,  Station  ^S^TS^MM^W^  <>^  '^t^^^ 
feet  of  which  4,600  is  5  feet  above  moan  low  tide,  2,200  feet  atan^^HT 
mean  low  tide  with  723  feet  of  an  apron  3  feet  thick.  '  ^ 

Table  No.  1,— Showing  the  kind  and  amount  of  etone  used. 


Month. 


Jnly 

August  — 
September. 
October  ... 
November  . 
December . . 

January 

February  .. 
March..'.... 

April 

MSy 

June 


Cars. 


Eiprap. 


Cara. 


Total. 


2 
238 
181 
127 
&36 
776 
68i 
1,350 
941 
934 
555 
372 


31.66 
073.  32 
124.64 
838.04 
053,72 
288.56 
875.94 
556.46 
246.83 
990.07 
742.24 
627.64 


6,696     100,449.12 


Blocks. 


3 
97 
214 
226 
516 
324 
520 
307 
333 


46.06 
1, 720. 03 
4,737.45 
4, 553.  42 
9, 674. 57 
7, 590. 09 
9,741.04 
5,804.37 
6, 744. 17 


Total 
cars. 


2,640      50,617.20 


2 

238 

181 

130 

633 

990 

910 

1,866 

1,285 

1,454 

862 

706 


9,236 
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Table  No.  2 — Showing  qvantiiies  of  stone  used  and  cost  of  same  in  ihe  work,  and  other 
itetns  of  espense,  not  including  office  and  insj^eolion  expenses, 

0  to  79+M  (7,064  feet). 


Items. 

Tons. 

Cost. 

Tons, 
per  foot. 

Cost 
per  foot. 

Riprap 

3,067.30 

$7,514.89 

.39 

$0.04 

Ulocks 

Kailway 

460.87 
283.93 

.06 

Extras         ...           

.04 

Total  for  vcar 

3.  067. 30 
*  44. 250. 96 

8,268.60 
144.380.10 

.39 
*5.56 

1.04 

Proyioiis  exDenditiirea 

18.13 

Grand  total  . .  -         r  , . .  . 

152,657.70 

19.17 



79  +  64  to  84  +  64  (500  feet). 


Riprap. 
Blocks. 


Railway 

Extras. 

$21).  50 
17.26 



10.06 
.03 

Tot.ll  for  vi'ar 

46.76 
16,188.32 

.09 

Previons  pxpenJiitiiiTM 

"5,908.81 

*i2.6o 

32.37 

Grandtotal 

16,236.08 

32.40 

84+64  to  95+64  (1,100  feet). 


Riprap  .. 
Blocks... 
Railway . 
Extras... 


Totiil  for  Y.ar 

Previous  expuuiiitiueH  , 


l).504..'il 


Grand  total. 


$64.00 
37.13 


102.88 
t,  924. 19 


29,027.07 


*8.72 


$0.06 
.03 


.00 
26.30 


26.39 


05+64  to  107+64  (1,200  feet). 


Riprap  .. 
Block.s.-. 
Railway 
Extras!.. 


Tcjlal  for  year  . . . 
Previous  oxpenuiturfri. 


Gxand  total. 


$70.  KO 
41.4.'> 


in:: 


112.25 
41,126.47 


41, 238. 72 


$0.06 

.o:j 


34.27 


34.36 


107+64  to  138+64  (3,100  foet). 


Riprap.. 
Blocks... 
Railway 
Extras... 


J        $182.90    . 
.'  107.09  1. 


Total  for  year  ... 
Previous  expenditures. 

Grandtotal 


'72,180.09 


289.90  ' 

215,978.64  1      *23.2 


216, 268. 53 


*  Cubic  yurda. 


$0.06 
.03 


.09 
69.67 


60.76 
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Tablk  No.  2^Showiiiffquantitii'»ofi>tont'ui^rd  and  roni  of  nume  in   fhe  tcot'kttiH(f  other 
items  of  erpenge,  etc. — C  on  tinned . 

138+64  to  144+12  (548  foet). 


Items. 

Tons. 

Cost. 

Tons, 
per  foot 

Cost 
per  foot. 

Riorap 

Biickf. : ::..:;.::::::::;::::::::::::::::::::::::::: 

Railway ..!.... 

$32.33 
18.92 

$0.06 
03 

l^xtnMi" .                                                       1 

Total  for  year 

51.25 
89,060.48 

09 

PreviouA  expenditiire« 

Grand  total 

•12,667.62 

*22.93 

71.29 

89, 120. 73 

71.  ?8 

144+12  to  150  (588  feet>. 


Riprap... 
blocks... 
RaUway  . 
Extras... 


-  Total  for  year — 
Previous  expenditures . 


♦12,740.68 


Grand  total . 


$34.60 
20.28 


54.97 
34, 280. 37 


*21. 67 


34,335.34 


$0.06 
.03 


.09 
58.30 


58.39 


150  to  160  (1,000  feet). 


Riprap  .- 
Blocks... 
Railway . 
Extras... 


Total  for  year 

Previoas  expenditures. 


Grand  total . 


*i9,623.31 


$59.00 
34.55 


93.55 
54,538.59 


54.632.14 


*19.62 


$0.06 
.03 


.09 
54.54 


54.63 


160  to  170  (1,000  feet). 


BiSk? :::  ■;:::::::::::::::::::::::::::::::::::::::: 

Railways                  

$50.00 
47.86 

$0.06 

Extras        

.05 

106.86 
63,709.19 

.11 

'PwAvlf ina  ATDenditures .• •. 

*19,679.77 

*19.68 

53  70 

Grand  total 

53,816.05 

S3  81 

170  to  180  (1,000  feet). 


Rinrai) 

1 

1 

Blocks  

1 

Railway 

$59.00 
47.87 

$0.06 

Extras. 

... 

.05 

Total  for  year 

106.87 
38,562.52 

.11 

Previous  expenditures 

*13,285.98 

*13.28 

38.56 

GrADd  total 

38,669.39 

88.67 

•  Cubic  yards. 
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Table  No.  2^Sh<noing^u4tnUt%e8  of  atone  used  and  cost  of  same  in  the  work,  and  other 
iteme  of  expense,  0(0.— Continued. 

180  to  190  (1,000  feet). 


Itemft. 


Blpnp.. 
Blocks... 
KidlwAy. 
Sxtras... 


Tods. 


387.70 


Cost 


1040.86 


Tods, 
per  foot. 


0.39 


Cost 
per  foot. 


10.96 


Total  for  year — 
Pi«t1oos  expenditoroH. 


Grand  total. 


50.00 
47.87 


387. 70 
n4,490.87 


1,056.73 
40,860.80 


41,017.53 


0.30 
♦14.40 


.06 
.05 


1.06 
40.86 


<1.02 


190  to  200  (1,000  feet). 


11.386.14 
5, 410. 07 

$27,761.67 

22,002.80 

2,737.68 

72.66 

11.30 
5.41 

$27.76 

Block  e 

22.00 

Bail  way                 

2.74 

Extras      '.'.V.\: 

.07 

Total  for  vear 

16,706.21 
•8,531.53 

53,564.81 
24,305.73 

16.80 
*21.02 

53.56 

'Pf.Avjnnii  Axi>Anditiires. 

24.31 

77,870.54 

77.87 

200  to  210  (1,000  feet). 


Biprap. . . 
Blocks... 
Bailway  . 
Xxtras... 


Total  for  year. 


15,517.55 
8,608.60 


24,216.15 


$37,702.71 

36,060.06 

4,422.47 

87.72 


70,271.06 


15.52 
8.70 


24.22 


r»7.7P 

36.07 

4.42 

.00 


70.27 


210  to  220  (1,000  feet). 


• 

13,774.16 
8,502.71 

$33,474.00 

36,136.52 

4,343.36 

76.51 

13.77 
8.50 

$83.47 

KocS .:::::v^:'^v::^:v^v:^v:^\v::::^v^:::::: 

36.14 

4.34 

Extras                

.08 

22,270.87 

74,030.48 

22.27 

74.06 

220  to  230  (1,000  feet). 


Binran        

12,641.06 
8,351.00 

$30,713.03 

35,401.74 

4,340.00 

71.65 

12.64 
8.35 

$30.71 

**/l'**F 

Blocks 

33.40 

'RaII'^av                                     .             

4.84 

S^y :::::..::::..::.:::.: 

.07 

Total  for  year. .-- 

20,002.00 

70,616.42 

20.00 

70.61 

230  to  240  (1,000  feet). 


Biprap                          

14,224.90 
8,493.10 

$33,428.52 

36, 096. 06 

4,340.00 

70.56 

14.22 
8.40 

$33.43 

Blocks 

36.00 

Bailway                                   ■            

4.34 

Extras 

.07 

Total  for  year  ....-...•............•.-•...•».. 

22,718.00 

73,035.14 

22.71 

78.98 

*  Cubic  yards. 


Digitized  by  VjOOQ IC 


1534   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Table  No.  2 — Showing  quantities  of  stone  used  and  cost  of  same  in  the  work,  and  other  items 

ofexpenscj  etc, — Continued. 

*240  to  260  (1,000  feet). 


Tons. 


Tons. 


Biprap '    11,656.23 

Blocks I      4,658.65 

Railways | 

JSztras 


Total  foryear 16,113.78 


Cost. 


$27, 184. 87 

19.373.82 

4,340.00 

38.51 


60,tt36.70 


Tons, 
per  foot. 


11.65 
4.56 


16.11 


Cost, 
per  foot. 


$27.18 
19.37 
4.34 
0.04 


50.93 


*250  to  260  (1,000  feet). 


Biprap... 
Blocks... 
Ballway  . 
Extras... 


Total  for  year. 


12, 239. 22 
4,791.76 


17,030.97 


$28,762.16 

20,364.94 

4,432.67 

82.67 


53,692.84 


12.25 
4.79 


17.03 


$28.76 

20.37 

4.43 

.OJ 


93169 


* 260  to  269+23  (923  feet)  (723  feet  of  apron). 


Biprap. . 
Blocks . . 
Ballway. 
Extras . . 


Total  for  year. 


6, 655. 86 
764.75 


6,420.61 


$13,291.27 

3, 250. 19 

3,836.58 

22.41 


20,400.46 


6L13 
.83 


6.90 


$14.40 
3.52 
4.16 


22.10 


Sections  starred  thus  (*)  are  complete  only  to  mean  low  tide  and  therefore  sabjoct  to  revision  for 
final  cost. 

Table  No.  3. — Sytiopsis  showing  average  cost  per  foot  between  the  following  stations. 

[Cost  per  foot  inclades  railway  and  extras.] 


Stations. 


Distance, 


This 
3'car 


To  date. 


Bemarks. 


From  0  to  79-f64 
79+64  to  84+64 
84+64to  95-1-64 
95+e4  to  107+64 
107+64  to  138+64 
138+64  to  144+12 

144+12  to  150 

160         tol60 

160         to  170 

170         to  180 

180         tol90 

190         to200 

aOO         to210 

210        to  220 

220        to  230 

230         to240 

•240        to250 

*250         to260 

*260        to  269+23. 


Feet. 
7,904 
600 
1,100 
1,200 
8,100 
548 
688 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 


Per/oot. 

$L04 

.09 

.09 

.00 

.00 

.00 

.09 

.00 

.11 

.11 

1.06 

63.66 

79.27 

74.03 

70.61 

73.93 

60.98 

63.50 

22.10 


Ptr/oot. 
$19.17 
82.46 
26.39 
34.36 
69.76 
7L38 
58.39 
64.63 
63.81 
8a67 
4L92 
77.87 
79.27 
74.03 
70.61 
78.93 
60.93 
63.59 
22.10 


Shore  connection. 
Across  old  channel. 


Clay  core . 

...ao 

...do 


Unfinished 

...do 

Unfinished    (723 
feet  of  apron.), 


Sections  starred  thus  (*)  are  complete  only  to  mean  low  tide  and  therefore  sul^ect  to  revision  fbr 
final  cost. 

Annual  survey, — ^The  survey  was  commenced  in  May  and  iiuished  in  Jnne,  1892; 
sufficient  field  notes  have  been  plotted  for  the  annual  comparative  chart;  the  large  ' 
chart  will  be  forwarded  as  soon  as  possible. 

By  comparing  the  chart  with  that  of  last  year's  there  is  no  decided  change  in  the 
curves  of  depths.    The  movement  in  advance  and  recession  can  not  be  dofiuitoly  dd* 
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termioed  as  sometimes  a  few  tenths  of  a  foot  iu  depth  will  change  the  location  of  a 
cnire  in  certain  locations  several  hundred  feet. 

The  outer  har  has  a  minimum  width  on  crest  hetween  the  12-foot  curves  of  750  feet, 
and  a  channel  through  the  har  in  this  location  may  he  looked  for  at  any  time .  This  ten- 
dency toward  a  new  har  channel  is  nearly  in  the  center,  and  hetween  the  south  and 
proposed  north  jetty. 

llie  present  outer  har  channel  has  the  same  depth  as  last  year,  13}  feet  at  moan 
low  tide,  with  a  tendency  to  greater  width  of  channel  hetween  the  13-foot  curves. 

The  inner  har  channel  shows  a  tendency  to  a  greater  width  of  channel  hetween 
the  navigahle  lines,  and  maintains  its  depth,  a  ^ood  21  feet.    ^ 

Since  last  survey  a  12-foot  trench,  with  a  maumum  depth  or  14  feet,  has  been  de- 
veloped on  the  north  side  of  jetty  from  station  250,  g^lfward;  it  is  similar  to  the 
trench  on  the  south  side,  which  maintains  the  same  depth  and  width  as  formerly. 

The  island  which  appears  on  the  chart  of  1891  south  of  station  150  is  no  longer 
isolated,  hut  forms  part  of  Galveston  Island.  The  shore  line  in  this  location  has  ad- 
vanced 600  feet,  extending  toward  station  170,  running  southwesterly  and  coincid- 
ing with  the  shore  line  of  1891  at  Second  street. 

The  shoal  north  of  the  Jetty  hetween  Fort  Point  Light-House  atid  station  190  has 
less  water  oh  its  crest  and  is  uncovered  at  lower  low  water,  the  curves  of  depth  sur- 
rounding this  shoal  remain  about  the  same. 

Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick, 
Ai^iant  En^fineer, 

Mi^.  Chas.  J.  Allkn, 

Corps  of  Engineers,  U,  8.  A, 


COMMERCIAL  STATISTICS  OP  GALVESTON  HARBOR,  TEXAS,  FOR  FISCAL  YEAR  ENDING 

JUNE  30,  1892, 

Tonwige  of  vessels  and  revenue  collected. 

[From  sUtement  fnmiBhed  by  N.  W.  Cuney,  esq.,  collector  of  the  port.] 

Steam  vessels  entered 345 

Sailing  vessels  entered 137 

Total 482 

Steam  vessels  cleared —  342 

Sailing  vessels  cleared .' 62 

Total 404 

Total  tonnage  of  vessels  entered 587, 216 

Total  tonnage  of  vessels  cleared 547, 110 

Total  tvnnage 1,134,326 

Amount  of  revenue  collected $161,052.48 

Amount  and  value  of  freight  shipped, 

[From  statement  famished  by  Hr.  Julias  Bange,  president  Galveston  Cotton  Exchange.] 


Articles. 


CoMon  (1,287,987 bales). 
Cotton-seed  cake  and  oil 

Com  and  wheat 

Ore 

Wool 

G^ieral  racrchandlMo — 

Total 


Tons. 


287,877 
62,  lU 
23,068 
8.100 
6,874 
5,778 


393, 411 


Approximate 
value. 


$44, 565, 000 

1,197,000 

794.000 

720.000 

2, 927, 000 

1,048,000 


51. 2G0, 000 


Approximate 

freight 

charges. 


Increase  of  freight  carried  over  last  vear,  63,393  tons. 
Increase  of  tonnage  of  vessels  over  last  year,  60,406  tons. 


$4,952,000 
343,000 
116, 000 
38,000 
91,000 
56,000 


5,596,000 
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ComjHiratire  fftalement  of  vommcrdal  statistics  of  ike  part  of  Galrestoity  Texas,  for  the 
fiscal  yearn  ending  June  .10, 1887,  1888,  1880, 180(t,  1801,  and  1802. 


Years. 


VeflBcls. 
onterod. 


VeAseln 
ckarcd. 


Tonnage. 


Total. 


Steam.  Sailing.  Steam.  Sailing.  Kntered.  Cleared 


1«87 
J888 
18» 
1890 
1801 


250 
250 
250 
302 
342 
345 


296 
231 
131 
145 
139 
137 


256 
249 

2U 
304 
345 
342 


193 
124 
118 
96 


446,711 
447.144 
416,468 
501,695 
544,862 
587, 216 


444,801 
432,588 
403,896 
492,677 
529,058 
547,110 


891.512 
879,732 
820,364 
999, 372 
1.073,920 
1,134,326 


I    Other 

Cotton  .     mer- 

Hhipped^    chan- 

dim». 


223,486 

258.638 
287,377 


Tons.    I  Tons. 


96, 0» 
71.980 
106,034 


Kpvenno 
collected. 


$172,804 
234,908 
153,040 
131,613 
174,489 
161,052 


U2. 


IMPROVEMENT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

The  project  for  this  improvement,  adopU^d  in  1871  and  modified  iu 
1877,  consisted  in  excavating  a  channel  at  least  12  feet  deep  and  with  a 
width  at  bottom  of  ICK)  feet  through  GalvestouBay  from  Bolivar  Chan- 
nel to  Morgan  Cut,  a  distance  of  about  18,9  miles,  the  average^natural 
depth  in  the  bay  on  the  line  of  this  channel  having  been  about  8J  feet 
at  mean  low  tide. 

This  channel  connects  with  Morgan  Cut  and  Morgan  Canal,  the  works 
of  the  Buffalo  Bayou  Ship-Channel  Company,  the  cut  and  canal  extend- 
ing from  Galveston  Bay,  through  Morgan  Point,  to  San  Jacjinto  River. 
(Please  see  map  herewith.) 

The  Buff'alo  Bayou  Ship-Channel  Company  agreed,  in  1881,  to  sur- 
render to  the  United  States  its  works  at  Morgan  Point,  together  with 
its  charter  and  the  rights  under  it,  upon  the  completion,  by  the  Gov- 
ernment, of  the  ship  channel  in  Galveston  Bay.  This  channel  was 
completed  by  the  Government  in  July,  1889. 

Congress,  by  act  approved  September  19,  1890,  provided  for  the  ap- 
pointment of  a  commission  of  engineer  officers  to  appraise  the  value 
of  the  company's  works,  and  also  provided  for  the  payment  to  the  com- 
pany of  the  amount  of  the  said  api>raisement.  The  works* were  taken 
possession  of  by  the  Government  May  4, 1892,  and  the  c;^iial  made  free 
to  navigation. 

For  information  in  detail  (•oncerniiig  the  acquisition  of  the  works  at 
Morgan  Point,  reference  is  here  made  to  Appendix  TJ  to  the  Annual 
Report  of  the  Chief  of  Engineers  for  the  fiscal  yeai-  ended  June  30, 
1891. 

The  river  and  harbor  act  of  Congress,  approved  September  19, 1890, 
appropriated  as  follows : 

Improving  and  maintaining  Ship  Channel  in  Galveston  Bay,  Toxas,  from  Bolivar 
Channel,  through  Morgan  Cut  and  Morgan  Channel,  constructed  through  Morgan 
Point,  to  the  San  Jacinto  River,  $10,000. 

But  application  of  this  aj)i)ropriation  to  improvement  had  to  be  de- 
ferred until  the  works  at  Morgan  Point  should  be  transferred  to  the 
United  Stat4»s. 

In  consequence,  operations  for  the  past  tis<!al  year  have  consisted  in 
repairing  the  beacons  wliicli  mark  the  ship  channel,  and  in  making  ex- 
amination and  survey  of  the  channel. 

The  erection  of  the  beacons  was  autliorized  by  the  river  and  harbor 
act  of  August  5, 1886. 
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The  work  of  dredging  the  channel,  which  was  suspended  in  1883,  wa,s 
resumed  in  February,  1888,  and  a  12-foot  channel  completed  from  Bol- 
ivar Channel  to  Morgan  Cut,  July  20, 1889,  since  which  date  no  dredg- 
ing has  been  done.  The  average  depth  of  the  excavation  was  13.15 
feet  at  mean  low  tide. 

The  condition  of  the  dredged  channel  at  the  close  of  June,  1889,  is 
described  in  the  Annual  Eeport  for  that  year  as  follows  : 

A  lesurvey  of  the  entire  length  of  the  channel  was  made  in  June  (1889).  It  shows 
a  marked  deterioration  of  the  channel  through  the  lower  ba^,  where  the  greatest 
length  of  time  has  elapsed  since  the  work  was  done.  Considering  the  portion  of  the 
channel,  9.93  miles  in  length,  extending  from  Bolivar  Channel  to  Red  Fish  Bar,  the 
average  length  of  time  which  had  elapsed  since  the  execution  of  the  work  was  ten 
months.  The  average  depth  of  the  bay  before  the  excavation  was  8.63  feet.  The 
average  depth  of  the  channel  after  excavation  was  13.15  feet,  making  an  averaj^ 
depth  of  excavation  of  4.52.  feet.  The  average  depth  of  the  channel  was  foimd  in 
June  to  be  11.61  feet,  which  shows  an  average  fill  of  1.54  feet,  or  34  per  cent,  in  ten 
months.  In  my  annual  report  for  1887  I  stated  that  if  the  channel  between  Bolivar 
Channel  and  Red  Fish  Bar  be  maintained  at  the  full  depth  of  12  feet  it  will  require 
the  removal  each  year  of  not  less  than  30  per  cent  of  the  amount  originally  excavated. 
(See  Annual  Report  Chief  of  Engineers  for  1887,  page  1420).  These  views  have  been 
fully  confirmed. 

In  the  upper  bay  the  average  period  which  had  elapsed  since  the  execution  of  the 
work  was,  in  June,  only  two  months,  and  no  important  deterioration  was  detected 
by  the  survey. 

An  examination  of  the  channel  made  in  June,  1890,  showed  a  ruling 
depth  of  10  feet,  the  dredged  depth  which  remained  in  June,  1889,  in 
the  lower  bay  (JBolivar  Channel  to  Bed  Fish  Bar),  having  shoaled  40 
per  cent,  while  the  depth  of  excavation  in  the  channel  in  the  upper 
bay  (Eed  Fish  to  Morgan  Cut)  had,  in  fourteen  months,  shoaled  to  an 
extent  represented'by  24  per  cent  of  the  original  excavation. 

An  examination  of  the  channel  from  Bqlivar  Channel  to  Morgan  Cut, 
made  June  23, 1891,  disclosed  a  ruling  depth  for  that  distance  of  9  feet, 
the  average  depth  being  somewhat  more,  and  the  recent  examination 
showed  the  ruling  depth  to  be  8,6  feet,  the  average  depth  being  9.7 
feet.    The  depths  are  those  at  mean  low  tide. 

The  acquisition  of  the  works  at  Morgan  Point  adds  to  the  Galveston 
Ship  Channel  the  following: 

MUes. 

Morgan  Cut,  length 4.8 

Morgan  Canal,  length 63 

Total 5.43 

The  ruling  depth  in  Morgan  Cut,  which  was  originally  dredged  by 
the  Buffalo  Bayou  Ship-Channel  Company  to  a  depth  of  about  16  feet, 
is  now  but  7J  feet. 

This  addition  of  6.43  miles  of  cut  and  canal  to  the  ship  channel  in 
Galveston  Bay,  renders  necessary  an  estimate  for  the  excavation 
throughout  the  entire  extent  of  24.33  miles  to  obtain  a  depth  of  12  feet 
at  mean  low  tide,  with  width  of  channel,  at  bottom,  of  100  feet,  and  for 
the  maintenance  of  that  depth,  care  and  preservation  of  revetments,  etc. 

The  estimated  total  cost  of  the  18.9  miles  of  ship  channel  in  Galves- 
ton Bay,  as  revised  in  1888,  was  $740,108.22,  in  addition  to  which  the 
annual  cost  of  maintaining  the  width  and  depth,  after  completion  of 
the  original  excavation,  was  placed  at  $80,000. 

As  already  said,  no  dredging  has  been  done  m  the  ship  channel  since 

July,  1889.    The  dredging,  which  commenced  in  February,  1888,  was 

carried  to  an  average  depth  of  13.16  feet,  though  the  quantity  of  material 

excavated  below  the  12-foot  depth  was  not  paid  for,  such  being  the  terms 
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pf  the  contract  under  which  the  dredging  was  done.  The  average  depth 
now  in  this  channel  is  9.7  feet,  as  already  said. 

The  average  depth  in  Morgan  Cut  is  8  feet. 

To  restore  both  channels  to  a  least  depth  of  12  feet,  with  width  at 
bottom  of  100  feet,  will  require  the  excavation  of  about  1,869,995  cubic 
yards  of  material 

Seven  thousand  three  hundred  and  sixty  linear  feet,  approximately,  of 
the  banks  of  Morgan  Canal  require  revetment,  and  portions  of  the  baulks 
should  be  reliev^  of  the  superincumbent  masses  of  material  thrown 
upon  them  when  the  canal  ,was  excavated,  and  portions,  also,  of  the 
banks  should  be  sloped.^ 

The  total  cost  of  the  unprovement,  including  fences  on  the  right  of 
way,  necessary  small  buildings  for  watchmen  and  other  employes  that 
may  at  times  be  engaged  upon  the  canal^  is  thus  increased  from 
$740,108.22  (which  was  the  estimate  given  in  the  last  Annual  Eeport 
for  ship  channel  in  Galveston  Bay  alone)  to  $896,175.44. 

The  amounts  appropriated  and  exx>ended  to  July  1, 1892,  as  well  as 
the  amount  needed  to  complete  the  work  are  given  below. 

The  estimated  annual  cost  of  maintaining  the  dredged  channels  after 
the  excavation  is  completed  is  placed  at  $100,000,  instead  of  $80,000, 
which  was  the  estimate  for  maintenance  before  the  works  at  Morgan 
Point  eame  into  possession  of  the  United  States. 

The  ship  channel  is  one  link  in  the  navigation  from  Houston  to  the 
Gulf  of  Mexico,  the  other  links  being  San  Jacinto  Eiver  and  Buffalo 
Bayou,  on  which  Houston  is  situated. 

It  is  not  practicable  to  give  exact  statistics  of  the  commerce  through 
the  ship  channel.  Almost  the  entire  floating  commerce  of  Buff^o 
Bayou,  of  San  Jacinto  River,  of  Trinity  River,  and  of  Cedar  Bayou  is 
carried  through  this  channel:  Commercial  statistics  of  those  streams 
are  given  in  the  annual  reports  of  pertaining  improvements. 

It  is  believed  by  many  of  the  best  informed  men  of  Houston  that  the 
advantages  to  be  derived  from  enabling  sea-going  ships  to  reach  Hous- 
ton by  way  of  the  ship  channel  and  Buffalo  Bayou  will  be  vastly 
greater  than  the  cost  of  making  and  maintaining  tiie  channel  llie 
annual  report  of  Buffalo  Bayou  gives  as  frill  statistics  of  the  freight 
carried  upon  that  stream  as  could  be  obtained.  It  is  carried  in  barges 
drawing  5  feet  when  fully  loaded  and  towed  by  tugs  drawing  7  feet  and 
less.  "Kiese  cross  Galveston  Bay,  but  the  depth  of  water  is  already 
sufficient  for  them.  A  large  proportion  of  this  freight  would  be  loaded 
directly  upon  sea-going  vessels  if  they  visited  Houston.  One  item  of 
shipment  by  water  down  Buffalo  Bayou  from  Houston  during  the  past 
fiscal  year  was  336,654  bales  of  cotton,  an  increase  over  the  shipments 
of  last  year  of  39,062  bales. 

Total  expended  on  this  improvement  to  June  30, 1891 $536, 228. 43 

Total  expended  during  fiscal  year  ending  June  30,  1892 4, 602. 73 

Original  estimated  cost  of  this  work  as  revised  in  1892 896, 175. 4i 

Agirregate  amount  appropriated  to  July  1,  1892 586, 500. 00 

Amount  expended  to  July  1,  1892 540,831.16 

The  amount  required  for  maintenance  after  the  completion  of  the  origi- 
nal excavation  (annuaUy) 100,000.00 

The  work  is  located  in  the  collection  district  of  Galveston.  The  light-houses  on  or 
near  the  line  of  the  work  are  at  Bolivar  Point,  Fort  Point,  Half  Moon  Shoal,  and  Red 
Fish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston  during  the  fiscal 
year  ending  June  30;  1892,  was  $161,052.48. 
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Abstract  of  appropriations  made  hy  Conffrossfor  improving  ship  channel  in  Galveston  Bay^ 

Texas. 
By  act  approved — 

Maroli  3,1875 $25,000 

AngMt  4, 1876 72,000 

June  18, 1878 75,000 

March  3, 1879 80,000 

June  14, 1880 60,000 

March  3, 1881 50,000 

By  act  passed  AugU8t  2,  1882 1 94,500 

By  act  of  August  11,  1888 100,000 

By  act  of  September  19, 1890 40,000 

Total :.......  586,500 

It  is  proposed  to  apply  the  appropriation  of  $40,000  made  by  act  of 
Congress  approved  September  19, 1890,  and  the  balance  of  funds  from' 
former  appropriations  to  dredging,  to  construction  of  necessary  revet- 
ment to  the  banks  of  the  canal  at  Morgan  Point,  and  to  maintenance  of 
the  beacons  marking  the  ship  channel. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894,  is  $200,000,  to  be  applied  to  dr^ging,  construc- 
tion of  necessary  revetment  of  canal  banks,  and  care  of  beacons. 

For  detailed  statement  of  work  done  on  survey  of  ship  channel,  please 
see  report  herewith  of  Mr.  Gerald  Bagnall,  Assistant  Engineer. 

Money  statement. 

July  1,  1891,  balance  unexpended $50, 271. 57 

June  30, 1892,  amount  expended  during  fiscal  year 4, 602. 73 

•  ^^— — ~— — — 

July  1, 1892,  balance  uneiqpended 45, 668. 84 

July  1,1892,  outstanding  liabilities 95.69 

July  1,  1892,  balance  available 45,573.15 

Amount  appropriated  by  act  approved  July  13,  1892 40,  QPO.  00 

Amount  available  Yor  fiscal  year  ending  June  30,  1893 85, 573. 15 

(Amount  ^estimated)  required  for  completion  of  existing  project 269, 675. 44 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


repobt  of  mr.  gerald  bagnall,  assistant  engineer. 

Unitbd  States  Engineer  Office, 

Galveston,  Tex,,  June  SS,  189f, 

Sir:  I  have  the  honor  to  make  the  foUowing  report  for  the  ship  channel  for  the 
fiscal  vear  ending  June  30, 1892 : 

During  July,  August,  and  September  the  schooner  Andrew  Boden  was  engaged  on 
the  maintenance  and  repairs  of  beacons  and  triangulation  stations.  From  September 
until  March  no  work  was  done. 

On  March  1  a  party  was  organuEod  to  retriangulate  the  bay  from  Galveston  to  Mor- 
gan Point,  mauv  of  the  old  stations  having  been  lost,  and  to  make  a  hydrographio 
survey  of  the  ship  channel  to  Morgan  Beacon.  Owing  to  bad  weather  the  party  did 
not  get  started  until  March  9,  and  for  the  same  reason  the  survey  has  progressed  very 
slowly. 

On  May  4  Morgan  Cut  and  Canal  were  formally  turned  over  to  the  United -States, 
and  they  were  added  to  the  area  to  be  surveyed. 

At  the  end  of  the  fiscal  year  the  hydrographio  work  was  finished  from  Bolivar 
Channel  to  and  through  Morgan  Canal  and  the  triangulation  nearly  finished.  The 
bonndary  lines  of  the  right  of  way  of  the  canal  were  also  laid  out  and  marked  with 
stakes. 
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Aw  tlip  Burvey  bas  not  vfit  been  plotted  it  is  impoHsible  u*  jL^ive  exact  rofiiiltet,  but  the 
shoalinf?  of  tho  dr<"<ipfod  channel  ftppears  to  go  on  ftbout  at  tho  uanal  rate,  i.  r.,  abimt 
30  per  cent  of  Itio  cut  remaining  at  the  end  of  tht;  lust  fisenl  yeor. 

The  ruling  depth  from  Holivar  Channel  to  Morgan  Beacon  is  8.6  fe^t,  and  tln^  avi^r- 
8ge  ilppth  9.7  tVetj  ami  from  Morgan  Beacon  to  Morgan  Canal  the  ruling  depth  in 
7.6  feet,  and  the  Jiverage  8  fmiL  Through  th**  *  anal  the  depth  reniaina  about  the 
Hanie  aw  I  ant  y**ur. 

V»^n'  rf^Hpcftfnlly^  your  olnMHent  Movant, 


Maj*  Chas,  J.  AiXEN, 

Corjm  of  En§iiH^$j  U,  S*  A. 


Gkraiji  Bacnall, 


U  3- 
IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

The  Trinity  River  empties  into  Galveston  Bay  through  several 
months  or  passes  near  its  northeast  extremity,  about  35  miles  from 
Galveston.  The  relative  importance  of  the  passes  appears  to  have 
varied  considerably.  The  one  generally  used  by  vessels  of  late  years 
is  the  Middle  Pass.  The  channel  depth  in  the  river  immediately  above 
the  passes  is  16  feet  or  more.  The  depth  in  the  Middle  Pass  is  9  feet 
or  more.  Opposite  the  mouth  of  each  of  the  passes  is  a  bar,  the  depth 
upon  the  crest  of  that  of  the  Middle  Pass  being  now  3  feet  6  inches. 
The  trade  using  the  river  is  carried  in  sailing  vessels  which'  draw  from 
3  feet  to  4  feet  8  inches.  To  accommodate  them  there  should  be  a 
channel  5J  feet  to  6  feet  deep. 

It  was  stated  upon  page  539  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1871,  that  Pass  A,  or  the  Southeast  Pass,  was  excavated 
by  the  Government  in  1865  to  facilitate  the  supply  of  fuel  to  the  troops 
stationed  in  Galveston.  This  improvement  was  subsequently  obliterated 
by  natural  causes.  In  1880  a  channel  was  dredge(^l  across  the  bar  at  the 
mouth  of  Middle  Pass,  its  length  being  4,800  feet,  its  average  width 
110. feet,  and  its  least  depth  5^  feet,  the  amount  of  material  removed 
being  47,300  cubic  yards.  (See  Annual  Report  Chief  of  Engineers  1881, 
page  1,341.)  This  channel  was  also  obliterated  by  natural  causes.  In  the 
winter  of  1884  and  spring  of  1885  a  channel  was  again  dredged  through 
the  bar  at  the  mouth  of  Middle  Pass  to  a  least  depth  of  6  feet,  its 
length  being  3,750  feet.  A  wooden  revetment  was  placed  upon  the 
west  side  of  the  channel  for  a  length  of  2,775  feet,  and  upon  the  e^^t 
side  for  a  length  of  1,280  feet,  the  object  of  which  was  to  prevent  the 
excavated  material  deposited  near  by  from  flowing  back  into  the  cut. 
The  Annual  Report  for  1887  stated  that  the  channel  had  shoaled  in 
some  places,  that  additional  dredging  was  needed,  and  that  the  revet- 
ment required  repairs  and  extension.  The  cost  of  the  necessary  work 
was  estimated  at  $25,000. 

An  appropriation  of  $12,500  for  continuing  the  improvement  having 
been  made  in  the  river  and  harbor  a<it  of  August  11, 1888,  a  survey  wa** 
undertaken  in  April  following  to  ascertain  the  condition  of  the  bar  and 
of  the  works  executed  for  its  improvement  in  1884-'85. 

The  condition  of  the  old  works  and  bar,  as  found  from  that  survey,  is 
stated  as  follows  in  the  Annual  Report  for  1889: 

The  channel,  tb on jEch  not  obliterated,  ha«  shoaled  considerably,  and  hkfl'ffi^lwt 
depth  at  one  point  of  only  3  feet  2  inches.     The  west  revetment  is  in  fair  condition 
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for  a  length  of  1,800  feet  from  its  upstream  end,  the  remaining  975  feet  being  much 
damaged.  The  east  revetment  is  in  good  condition  for  a  length  of  SOO  feet  from  its 
downstream  end ;  of  the  remainder  only  ^he  piles  remain.  Evidence  of  th^  action  of 
the  teredo  is  found  in  the  downstream  end  of  the  west  revetment,  but  for  most  of  the 
distance  the  wood  ax^pears  to  have  been  protected  by  the  presence  of  fresh  water. 

From  the  results  of  the  survey  it  appeared  best  to  construct  two  par- 
allel jetties  of  timber,  to  extend  from  the  mouth  of  the  middle  pass 
across  the  bar  and  into  6  ^e^t  depth  of  water  in  Galveston  Bay,  and  to 
close,  by  means  of  submerged  dams  or  siUs,  the  other  principal  passes, 
the  jetties  to  be  placed  about  275  feet  apart  and  to  have  a  total  length 
of  15,350  feet;  the  length  of  the  west  jetty  to  be  7,750  feet,  and  that  of 
the  east  jetty,  7,600  feet;  as  much  of  the  old  work  as  might  be  service- 
able to  be  embodied  in  the  west  jetty. 

The  total  cost  of  the  foregoing,  including  removal  of  so  much  of  the 
east  revetment  as  might  remain  alter  completion  of  the  work,  was 
placed  at  $55,000.  This  plan  and  estimate  was  approved  in  1889.  Add- 
ing to  tiie  foregoing  sum  the  amounts  expended  for  dredging,  etc.,  under 
former  appropriations  the  revised  estimated  cost  of  the  improvement 
was  brought  up  to  $89,500. 

Under  the  appropriation  made  by  act  of  August  11, 1888, 3,269  linear 
feet  of  west  jetty  were  built.  The  result  of  the  work,  as  stated  in  my 
last  annual  report,  was  a  shght  deepening  in  the  channel  running  par- 
allel with  the  line  of  new  jetty,  an  increase  in  depth  on  the  bar  of  about 
4  inches,  and  a  straightenmg  of  the  channel,  making  the  croslsing  of 
the  bar  easier  than  it  was  before  the  improvement  commenced  in  1889. 

Congress,  by  act  approve^  *Beptember  19, 1890,  appropriated  $10,000 
for  continuing  the  improvement.  This  sum  was  applied  to  construction 
of  1,360 J  linear  feet  of  west  revetment,  sufficient  to  join  it  to  the  old 
revetment,  and  to  repairs  of  such  portions  of  the  old  west  revetment  as 
might  be  utilised  in  the  work,  and  to  contingencies. 

The  repairs  were  made  by  hired  labor.  The  construction  of  1,360^ 
feet  was  by  contract  entered  into  with  J.  J.  Atkinson,  of  Houston.  The 
contract  closed  June  30, 1891. 

Work  during  the  fiscal  year  ending  June  30, 1892 : 

The  repairs  to  the  old  west  revetment,  begun  in  May,  1891,  were  com- 
pleted in  July,  adding  to  the  improvement  1,530  feet  of  effective  jetty. 
These  repairs  were  made  by  hired  labor. 

The  aggregate  of  completed  west  jetty  is  therefore  6,159  feet. 

During  the  month  of  June  past  the  heads  of  the  piles  in  the  jetty 
were  protected  by  a  coating  of  tar  and  river  sand. 

The  depth  on  the  bar  remains  practically  the  same  as  it  was  last 
year,  viz,  3^  feet  at  mean  low  tide. 

The  amount  required  to  complete  the  work  is  $32^500,  which  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1894. 

For  an  account  in  detail  of  the  work  of  the  past  fiscal  year,  reference 
is  made  to  the  report,  herewith,  of  Mr.  Gerald  Bagnall,  assistant  en- 
gineer. 

A  special  agent  was  employed  during  the  year  to  keep  a  record  of 
the  commerce  and  tonnage  of  the  river.  Statistics  compiled  from  his 
report  are  herewith.  It  appears  from  the  comparative  statement  of 
statistics  that  the  shipment  of  freight  during  the  past  fiscal  year  is 
slightly  less  than  that  for  the  preceding  year. 

Amoant  expended  to  include  June  30,  1891 $52, 822. 21 

Amoont  expended  during  the  past  fiscal  year 3, 297. 47 

Total  expended  upon  the  improvement  to  include  June  30,  1S9^2J. .    56, 119.  ^ 
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ABSTRACT  OF    AFPROPSIATIONS  MADE   BY  CONGRESS  FOR  IMPROVtNO  TRINTT  RIVSR, 

TSXA0. 

By  act  upprored — 

June  18, 1878 .........._._ _  110,000 

MArch  3,  1879 ,... __ 2,500 

June  U,  1880  _.,, ,  4,000 

Mfirdi  3,  188K... _..,...  10,000 

By  Jiet  pa«-«*ed  August  2,  1882........ ,,_  8,000 

By  actot  August  11,  1888, , ,.  12,500 

By  act  approved  September  19,  1890. . . . . . , , 10, 000 

Tut4il. .„._.... 57,000 

Of  this  amonnt,  the  sum  of  $7,500  was  expended  in  1882  in  removing 
obstructions  between  Liberty  and  the  mouth  of  the  river. 

It  is  proposed  to  apply  the  balance  of  funds  towards  keeping  the  work 
in  repair. 

The  sum  of  $32,500  can  be  profitably  exx)ended  during  the  fiscal  year 
ending  June  30, 1894,  in  completing  the  work. 

The  work  is  located  in  the  collection  distiict  of  Galveston.  The  nearest  light- 
house is  at  Red  Fish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston 
for  the  fiscal  year  ending  June  30, 1892,  was  $161,052.48. 

Money  statement 

July  1, 1891,  balance  imexpended $4,177.79 

June  30, 1892,  amount  expended  during  fiscal  year 3, 297. 47 

July  1, 1892,  balance  unexpended a 880.32 

July  1, 1892,  outstanding  liabilities 86.00 

July  1, 1892,  balance  avaUable 794.32 

Amount  appropriated  by  act  approved  July  13, 1892 ^ . . . .     10, 000. 00 

.Amount  available  for  fiscal  year  ending  June  30, 1893 10, 794. 32 

(Amount  (estimated)  required  for  completion  of  existing  project 22, 500. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1894    22, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  gerald  bagnall,  assistant  engtnreit. 

United  States  Engineer  Office, 

GalvesUm,  Jex.,  June  22, 1892. 

Sir  :  I  have  the  honor  to  make  the  following  report  on  the  improvement  at  the 
mouth  of  Trinity  River,  Texas,  for  the  fiscal  year  ending  June  30,  1892 : 

The  repairs  on  about  1,176  feet  of  the  work  of  1884-'85,  which  had  been  about 
three-fourths  done  at  the  end  of  the  last  fiscal  year,  were  completed  in  July. 

During  the  same  month  55  uew  sheet-piling  were  driven  in  tne  work  of  1890  and  200 
in  the  work  of  1884-'85,  completing  the  repairs  on  the  latter  to  a  distance  of  1,530  feet 
from  its  inner  end.  Over  all  this  repaired  portion  two  new  top  stringers  were  ^ut 
on  immediately  under  the  old  ones  and  the  lower  ones  replaced  over  a  great  portion 
of  the  length,  the  whole  being  well  bolted  with  three-fourths  inch  and  one-half  inch 
bolts.  The  heads  of  the  piles  of  the  work  of  1890  were,  at  the  same  time,  given  a 
coat  of  tar. 

In  order  to  make  these  repairs  it  was  necessary  to  hire  a  barge  with  a  steam  pile- 
driver  and  blacksmith  shop,  for  which  a  compensation  of  $15  a  day  was  paid. 

On  the  30th  of  July,  the  repairs  having  been  completed  as  far  as  the  old  work  was 
considered  worth  repair!  iig,  the  force  was  transported  to  Galveston  and  paid  oflf.     ^ 

In  June,  1892,  it  having  been  found  that  some  of  the  piles  of  the  work  of  1890  had 
commenced  to  decay,  it  was  considered  advisable  to  protect  them  further  and  the 
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heads  of  the  piles  and  the  sheet-piling  of  the  vork  of  1890-'91  were  accordingly 
given  a  coating  of  tar  and  sand. 

At  the  close  of  the  fiscal  year  ending  June  30,  1892,  the  depth  over  the  bar  at  the 
mouth  of  the  liver  was  practically  the  same  as  at  time  of  last  snrvey. 
Very  respectfWly,  your  Obedient  servant, 

Gbrald  Bagxaix, 

AsHetant  Engineer, 
'Moi.  Chas.  J.  AlXEN, 

Corps  of  Engineers,  U.  S.  A, 


COMMERCIAL  STATISTICS  OP  TRINITY    RIVER,  TEXAS,  FOR  THE  FISCAL  TEAR  ENDINO 

June  30,  1892. 

[Compiled  from  reporU  rendered  by  Special  Agent  T.  A.  Kilgore,  of  WallisTille,  Tex.] 

Vessels  using  the  river.  30;  26  sailing  vessels  and  4  barges.  Length  on  deck,  32 
feet  to  120  feet;  draft,  2  feet  8  inches  to  5  feet  6  inches:  tonnage,  6  tons  to  150  tons; 
trips  made  during  the  year^  1,100;  total  tonnage^  13,994  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


Cotton 

Lumber 

Gr«neral  mert'liandise 

Totnl 


Tona. 


37 

8,753 

7M 


0,584 


Approx- 
imate 
Tftlue. 


f6,8«8 
28.208 
26,734 


61, 810 


Approx- 
imate 
freight 

ohorgea. 


$179 
9,947 
2,023 


13,049 


Beoreaae  since  iaat  year,  370  tons. 

Comparative  statement  of  commercial  statistics  of  Trinity  River  j  Texas,  for  the  fiscal  years 
ending  June  SO,  1888,  1889, 1890,  1891,  and  1892. 
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No. 

Feet. 

Feet. 

Tone. 

No. 

Tons. 

Tone. 

Tons. 

Ton». 

Tons. 

1888 

32 

65 

4.7 

32 

1,217 

15,958 

226 

11, 803 

855 

12,944 

$88,704 

$17,027 

1880 

36 

66 

4.5 

32 

1,  aiw 

16, 737 

148 

10, 872 

1,159 

12.179 

75,902 

17,276 

1890 

33 

80 

5.5 

80 

1,221 

16,887 

102 

10,900 

719 

11,727 

46,347 

14, 249 

1891 

30 

80 

5.5 

80 

1,115 

15, 733 

38 

9,364 

552 

9,954 

47,034 

13,682 

1892 

80 

120 

5.6 

150 

1,100 

13,994 

37 

8,753 

794 

9,584 

61,810 

13,049 

U  4. 
IMPROVEMENT  OP  CEDAR  BAYOU,  TEXAS. 


A  survey  of  this  locality  with  view  to  removal  of  the  bar  at  the 
mouth  of  the  bayou  was  made  in  1889,  in  accordance  with  the  require- 
ments of  sections  13  and  14  of  the  river  and  harbor  act  of  Congress  ^f 
August  11, 1888.  The  results  were  embodied  in  a  report  published  in 
House  Ex.  Doc.  84,  Fifty-flrst  Congress,  first  session. 
•  Congress,  by  act  of  September  19, 1890,  appropriated  as  followsi^ip 

Improving  Cedar  Bayou,  Tezaa,  by  removal  of  bar  at  tbe  moutb  of  said  bayoa 
where  it  empties  into  Galveston  Bay :  completing  improvement,  eighteen  thousand 
one  hundred  and  fifty  dollars. 
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ThiH  suitt  was  the  estiiiuiti^d  co8t,  in  tlie  ri*i>i^rt  ab«jve  reft^rred  to,  of 
ckt'dgiiig  a  ehanuel  1(NJ  I'eet  wide  t<i  aflnrd  ii  depth  of  5  Teet  at  mean 
low  tide,  and  of  ]>rota'ting  the  cut  on  each  siide  from  aetioD  of  wave^ 
anil  eaiTcnit^s  b\  wiiUft  or  rcvi*tiiu*nts,  whii-li  wimld  serve  also  to  main- 
tain dredge  spoil  in  piare.  The  material  for  revet  merit  that  then  seemed 
advisable,  on  aiToiiut  i)f  eust,  was  timber,  it  appearing  from  statemeut-s 
made  totlusortir(>  tli:it  fresh  water  from  thebaj'oii  antl  San  Jaeinto  Eiver 
would  temper  the  salt  water  siilhriently  at  the  month  of  the  bayou, 
exrepting  during  sevi^n^  dniiight,  lu  rrdiu**  the  aetivitj  of  the  teredo, 
and  to  thus  make  it  probable  that  timber  revetment  could  be  relied 
upon  to  last  for  a  number  of  years  at  that  locality.  In  December,  1890, 
however,  I  made  a  personal  examination  of  the  locality,  going  up  the 
bayou  for  about  3  miles.  I  found  the  bayou  water  for  that  distance 
full  as  salty  as  was  the  water  of  Galveston  Bay.  This  fact  induced  me 
to  recommend  that  the  walls  be  built  of  brush  and  stone  instead  of 
timber,  incorporating  with  the  material  a  considerable  portion  of  dredge 
spoil.  Brush  under  such  circumstances  is  expected  to  resist  action  of 
the  teredo  much  better  than  unprotected  timber  would. 

It  was  found  that  the  cost  of  brush  and  stone  walls  or  revetment 
would  exceed  by  about  $9,000  that  of  timber  revetment,  as  estimated 
in  the  report  of  the  survey  of  1889.  In  that  report  the  probable  neces- 
sity of  occasional  redredging  was  stated  in  the  following  words: 

Som^  additional  dredging  may  occasionally  be  required  at  the  entrance  to  and  in 
the  channel  in  order  to  maintain  tl*e  depth.  * 

For  such  dredging  it  was  estimated  in  the  Annual  Report  for  1891 
that  $5,000  should  be  available  when  needed.  This  item,  added  to  that 
required  for  completing  the  revetment,  the  sum,  amounting  to  $14,000, 
was  given  in  the  last  Annual  Report  as  the  sum  that  could  he  advan- 
tageously appropriated  for  the  fiscal  year  ending  June  30, 1893.  The 
revised  estimate  of  cost,  then,  was  $32,150. 

The  project  for  the  improvement,  approved  May  12, 1891,  provides 
for  dredging  to  afford  a  depth  of  5  feet  at  mean  low  tide;  the  width  of 
cut  about  100  feet.  And  for  revetment  walls,  jetties  in  fact  of  brush 
and  stone  mattress,  with  more  or  less  dredge  spoil  incorporated  with 
the  material,  the  jetties  to  rise  2  to  2J  feet  above  mean  low  tide. 

Proposals  for  performance  of  work  under  the  appropriation  of  Sep- 
tember 19,  1890,  were  invited  through  public  adveitisement,  dat^ 
June  25,  1891.  At  the  opening  of  proposals  July  25, 1891,  A.  M.  Shiui- 
non  &  Co.  were  the  lowest  bidders,  and  a  contract  with  them  was 
entered  into  by  the  United  States.  (Please  see  abstract  of  proposals 
herewith.) 

The  work  commenced  September  14, 1891,  to  be  completed  by  Janu- 
ary 16  following.  An  extension  of  time  to  February  15  was  granted 
the  contractors,  but  the  contract  was  not  completed. 

Completion  of  the  work  under  the  appropriation  of  1890  was  then 
undertaken  in  March,  1892,  by  hired  larbor  and  purchase  of  materisds 
and  procurement  of  dredging  in  open  market. 

By  the  close  of  the  fiscal  year  there  had  been  completed  the  follow- 
ing: 

By  contract:  509.44  cords  of  brush  mattress  in  place;  1,568.23  cubic  yards  of  stone 
in  ftlace. 

By  hired  labor  and  purchase  of  materials  and  procurement  of  dredging  in  open 
market:  324  cords  of  brusli  mattress  in  place;  710  cubic  yards  of  stone  m  place; 
10^350  cubic  yards  of  dredging. 
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The  total  of  work  accomplished  daring  the  fiscal  year  was : 

Cubic  yards  of  dredging 10,350 

Cords  of  brush  mattress  work  in  place 833. 44 

Cubic  yards  of  stone  in  place 2, 278. 23 

The  resulting  dredged  channel  is  1,840  feet  long  by  64  feet  in  width 
and  5  feet  ruling  depth  at  mean  low  tide,  though  the  ruling  depth  at 
present  over  the  approaches  to  the  cut  is  4  feet.  The  material  exca- 
vated below  the  depth  of  5  feet  at  mean  low  tide  was  not  to  be,  and 
was  not,  paid  for. 

The  original  ruling  depth  on  the  bar  at  mean  low  tide  was  3  feet. 

Completion  of  the  work  requires  the  construction  of  about  2,200 
linear  feet  more  of  brush  and  stone  wall  and  the  dredging  of  about, 
1,900  linear  feet  more  of  channel. 

For  details  of  the  work  please  see  report,  herewith,  of  Mr.  E.  B. 
Talfor,  assistant  engineer. 

Commercial  statistics  compiled  from  statements  of  Messrs.  E.  McLean 
and  W.  O.  Jefrey  &  Bro.  are  herewith.  It  appears  from  the  compara- 
tive statement  of  statistics  that  the  shipment  of  freight  during  the  past 
fiscal  year  is  792  tons  greater  than  for  the  previous  year. 

Amount  expended  during  the  past  fiscal  year,  $13,258.22. 

Abairaot  of  appropriations  made  by  CongreBB  for  improving  Cedar  Bayou,  Textia. 

By  act  approved  September  19,  1890 $18,150 

The  sum  of  $14,000  can  be  profitably  expended  during  the  fiscaj 
year  ending  June  30, 1894,  in  dredging  and  construction  of  brush  and 
stone  walls. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
house is  at  Red  Fish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston 
for  the  fiscal  year  ending  June  30,  1892,  was  $161,052.48. 

Money  statement. 

July  1,  1891,  balance  unexpended $18, 150. 00 

June  3to,  1892,  amount  expended  during,  fiscal  year 13, 258. 22 

July  1,  1892,  balance  unexpended 4, 891. 78 

July  1,  1892,  outstanding  habinties 2,918.10 

July  1,1892,  balance  available 1,973.68 

Amount  appropriated  by  act  approved  July  13, 1892 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 973. 68 


Abstract  of  proposals  for  improving  Cedar  BayoUy  Texas,  received  in  response  to  adver^ 
Osement  dated  June  25,  1891,  and  opened  July  25,  1891,  at  Gulveston,  Tex.,  by  Maj. 
Charles  J.  Allen,  Corps  of  Engineers, 


No. 

Name  and  address  of  bidder. 

Dredging 

25,000  cubfc 

yards, 

per  yard. 

Brash 
mattress 
in  place 
(550  cords) 
per  cord. 

Stone 

in  place 

(3,200  cubic 

yards), 

per  yard. 

Amoont. 

1 

Charles  Clark,  Galveston,  Tex 

CmU. 
28 
24 

$7.00 
6.00 

$2.50 
2.50 

$18. 850. 00 

*"!{ 

A.  M.  Shannon  &  Co.,  Galveston  Tex 

17, 300. 00 

*No.  2  lowest;  acceptance  recommended.  .      ,  ,.  ,.  ...^ 

Jigitized  by  VjL/vJV  IC 

Amount  available,  $15,000  of  the  $18,150  appropriated  by  act  of  September  19, 
1890. 
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RJIPORT  OF  3ffR.   R.   B.   TALFOK,   ASSISTAIO'  ENGINEER. 

Un'ETKD    STATB8    EN'GIKKR     OFFICE, 

ilalreiittm,    Tex.^  June  3* J,  ISDO. 

Sill:  I  linvfi  tlw  honor  to  snbDiit  tho  fcillowint;  report  of  operations  for  the  im- 
]jruveiiu'iit  ntCndsir  liayou  Bttr,  "IVxim,  for  the  \\svi\\  year  ending  June  30,  1892: 

Thb  jircyeet  lor  improTemeiit  wfiHto  dredge  sl  ebiiimol  throiiifb  the  bar  1(X>  f**et  Iwit- 
tom  width  lo  a  depth  of  5  feet  at  ineriD  low  tide,  the  material  to  he  i?xravate<l  t4>  h*^ 
deposited  mi  :ind  hehirnt  retaining  u;ill«  made  of  brush  andfitoiie.  The  whole  work 
to  l^ie  dtme  hy  eoiitmet.  Th«'  i  outraet  was  awarded  to  A.  M,  8h&tiiioti  Sl  Co.,  who 
be^rjin  opernfiiiriH  8e]itenilH  r  M.  IWJH. 

i'tynntrnrfinii  af  uortft  Jeifji. — The  HihI  iivit  \va.H  Inid  on  the  Hue  of  north  jetty  Sep* 
teniber  22^  1891,  the  lafit  one  Oetol*er  2^),  1891,  making  the  north  jetty  a  total  lonjrth 
of  1,088  feet.  Shore  connection  was  made  by  digging  a  trench  50  feet  long  "by  6  feet 
wide  by  3  feet  deep  at  the  extreme  inner  end,  and  the  trench  filled  with  a  sin- 
gle row  of  fikscines  1  foot  in  diameter  covered  with  stone  and  replaced  earth. 
Eighteen  mats,  12  feet  by  24  feet  by  1  foot,  constrncted  of  an  npper  and  lower  gril- 
lage of  poles,  between  which  a  filling  of  fascines  9  inches  in  diameter  was  placed, 
these  fascines  being  made  of  straight  live  brash  tightly  bound  at  S^foot  intervaJs. 
Foarteen  of  these  12-foot  by  24-ioot  by  1-foot  mats  were  crowned  with  a  row  of 
fascines,  three  ander  with  one  on  top,  giving  an  additional  height  of  2  feet  to  the 
center  of  jetty. 

From  the  eighteenth  mat  out,  a  lower  course  of  nineteen  mats  18  feet  by  32  feet  by  1 
foot  were  placed,  on  which  was  an  upper  course  of  12-foot  by  24-foot  by  1-foot  mats 
breaking  joints  with  lower  course.  At  the  outer  end  of  this  jetty  one  mat  24  feet  by 
48  feet  by  1  foot  was  placed;  1,089.01  cubic  yards  of  stone  were  used  for  sinking  and 
coping  the  entire  length  of  this  jetty,  giving  a  heiglffc  of  2i  feet  above  mean  low 
tiae. 

Construction  of  south  jetty, — First  mat  18  feet  by  32  feet  by  1  foot  was  laid  with 
its  inner  end  on  shore  October  30.  This  bottom  course  of  mats  is  18  feet  by  32  feet 
by  1  foot,  and  the  top  course  is  of  12  feet  by  32  feet  by  1  foot,  overlapping  and  break- 
ing joints  with  lower  course.  The  inner  portion  of  this  jetty  (776  feet  from  shore) 
is  built  as  described,  and  ballasted  with  stone  to  a  height  of  about  1  foot  above  mean 
low  tide.  At  this  point  (776  feet  from  shore)  a  gap  400  feet  was  left  over  the  old 
channel  crossing  the  bar.  This  channel  was  finally  closed  June  10,  1892,  after  the 
new  channel  was  opened  by  dredging. 

From  the  gap  out  there  were  placed  twenty-eight  18-foot  by  S2-foot  bottom  and 
two  top  mats  12  feet  by  32  feet,  the  remaining  mats  being  crowned  with  six  32- foot  fas- 
cines each  (four  below  and  two  on  top),  giving  a  cross-section  of  uniform  slope  to 
stone  coping. 

Dredginf^ — On  October  30  the  contractors  began  dredging  operations  near  the  gap 
with  a  barge  fitted  up  with  a  suction  apparatus.  After  six  weeks'  trial  this  was 
abandoned,  as  the  required  depth  could  not  be  obtained,  the  suction  not  being  able 
to  dislodge  the  stiff  clay  bottom  underlying  the  soft  material  on  top. 

On  January  4, 1892,  the  oontoactors  placed  an  Osgood  dipper  dredge  with  a  floating 
derrick  to  assist  the  work,  dredging  from  the  outer  end  of  north  jetty  in,  the  der- 
rick being  used  to  convey  and  deposit  the  dredged  material  to  and  behind  the  south 
jetty,  or  to  the  required  distance  from  the  edge  of  out  as  prescribed  in  specifications. 
Very  little  was  done  by  this  plant,  owing  to  the  lack  ol  necessary  supplies  needed 
for  the  running  of  same.  This  and  the  jetty  work  were  finally  abandoned  by  the 
contractors  on  February  13,  1892. 

On  April  24,  1892,  active  operations  were  again  resumed  under  the  direction  of  the 
U.  8.  Engineer  Department.  A  contract  was  made  with  Capt.  J.  J.  Atkinson  to 
dredge  a  channel  60  feet  wide  by  5  feet  deep  at  mean  low  tide.  To  attain  this  depth 
(5  feet)  across  the  shoal  a  total  of  13,993  cubic  yards  were  taken  out  on  this  cut,  of 
which  the  contractors  received  payment  for  10,350  cubic  yards,  being  the  amount  of 
material  removed  to  the  5-foot  depth ;  the  excess,  3,643  cubic  yards,  was  due  to  the 
draft  of  his  dredge  (4  feet),  and  an  allowance  for  low  tides  on  the  bar,  on  which  there 
was  but  2  feet  at  mean  low  tide. 

The  south  edge  of  the  cut  is  57  feet  from  the  axis  of  the  south  jetty,  leaving  a  berm 
of  48  feet  between  jetty  and  edge  of  cut.  The  average  depth  done  by  dredge  was 
about  6i  feet  below  mean  low  tide,  with  an  average  bottom  width  of  64  feet.  A  fill 
of  from  one-half  to  1  foot  has  taken  place  on  the  south  side  of  the  cut,  due  to  the  over- 
wash  of  the  material  dumped  behind  and  south  of  crest  of  south  jetty.  This  dump 
when  first  placed  reached  a  height  of  about  6  feet  above  water  surface,  and  is  being 
gradually  washed  down  by  the  action  of  the  waves,  the  largest  portion  of  which  is 
carried,  back  from  the  jetty  by  the  receding  wave  or  undertow  for  a  distance  varj'- 
insT  from  40  to  100  feet,  according  to  the  size  and  height  of  dump.    (See  cross  section 

of  cut.)  J«it,ze^*t)y 
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ors  having  failed  to  complete  the  work  after  an  extension  of  one  month's  time  (Jan- 
nary  15  to  Febrnary  15,  1892),  and  having  abandoned  the  work,  the  Department 
assumed  control,  material  was  purchased  in  open  market  and  work  commenced  April 
24^  1892,  with  a  force  of  13  men,  all  told. 

On  Jnne  29, 1892,  the  last  construction  work  under  the  present  appropriation  was 
done,  being  the  placing  of  93.19  cubic  yards  of  rock  at  the  outer  end  of  the  south 
Jetty.  Quite  a  number  of  working  days  were  lost  during  the  time  between  April  24 
and  June  29,  owing  to  high  southeasterly  winds  and  rough  seas. 

Twenty-eight  18-foot  by  32-foot,  one  18-foot  bv  18-foot,  and  two  12-foot  by  32-foot 
mats  were  sunk,  and  one  hundred  and  ninety-eignt  32-foot  fascines  for  crowning  were 
put  in  the  south  jetty,  extending  it  528  feet  more  than  was  expected.  This  additional 
extension  of  the  soiilii  jetty  was  due  to  the  fact  that  the  upper  course  of  12-foot  by 
32-foot  mats  to  extend  over  the  shoal  a  distance  of  about  1,000  feet,  was  dispensed 
with  according  to  your  instructions,  the  material  thus  saved  i^om  the  upper  course 
being  used  to  extend  the  lower,  and  a  crowning  of  fascines  described  above  substituted. 

The  total  length  of  the  south  jetty  is  2,371  feet,  of  which  the  contractors  put  in 
1,425  running  feet  of  the  lower  course  of  18-foot  by  32-foot,  T76  feet  of  the  lower  course 
for  twenty-four  12-foot  by  32-foot  mats,  and  208  running  feet  of  four  fascines  on  each 
mat  for  crowning.  On  top  of,  the  1,425  fJaet  of  the  south  jetty  there  were  placed  by  the 
contractors  479.22  cubic  yards  of  stone,  and  an  additional  distribution  of  350  cubic 
yards  was  subsequently  placed  over  this  portion  to  bring  the  top  to  an  average 
height  of  1  foot  above  mean  low  tide.  On  the  528-foot  extension  of  the  south  jetty, 
and  the  418  feet  of  mattress  work  to  fill  the  gap  over  the  old  channel,  a  total  of  360 
cubic  yards  of  stone  was  placed,  making  a  total  placed  by  the  Department  of  710 
cubic  yards.  At  the  outer  end  oi  both  jetties  a  larger  quantity  of  stone  was  placed 
than  at  any  other  part  of  the  work.  This  was  done  to  secure  the  stability  of  the 
mats  in  case  of  scour  around  the  ends. 

Beacons, — On  entering  the  new  channel  from  the  bay  a  red  beacon  isplaced  at  the 
end  of  the  south  jetty  and  a  black  one  at  the  end  of  the  north  ^etty.  These  beacons 
are  made  of  pine  lumbef  10  by  10  inches  by  18  feet,  and  4  by  4  mches  by  25  feet,  witli 
balls  6  feet  in  diameter  at  the  tops,  and  are  thus  erected:  The  10  by  10  inches  by  18 
feet  pieces  with  edges  chamfered  are  hauled  down  by  a  watch  tackle  into  the  soft 
bottom ;  an  iron  water  pipe  12  inches  in  diameter  and  6  feet  long  is  then  slipped 
over  the  10  by  10-inch  piece  and  then  sunk  into  the  bottom  about  2  feet,  the  space 
between  the  timber  ana  iron  being  filled  with  cement  to  protect  the  timber  from  the 
teredo.  To  the  10  by  10  inches  the  4  by  4  inches  is  bolted  with  two  16  by  f  inch  iron 
screw  bolts,  making  a  splice  of  8  feet.  On  top  of  each  4  by  4  inches  a  ball  is  made  of 
pieces  of  1  bv  3  inches,  its  centerpiece  being  6  feet  long,  nailed  on  top  of  the  4  by  4 
inches  at  right  angles  to  each  other,  forming  a  sphere.  The  south  jetty  beacon  was 
painted  red  and  the  north  beacon  black.  A  row  of  stakes  200  feet  apart  marks  each 
side  of  the  iiiew  channel. 

Improvement  to  navigation, — ^nce  the  opening  of  the  new  channel  vessels  engaged 
in  the  bayou  trade  now  take  full  loads,  when  heretofore  their  loading  was  governed 
entirely  by  the  depth  of  water  on  the  bar  (3  feet  at  mean  low  tide),  on  which  they 
have  been  detained  from  one  to  fourteen  days.  The  following  letter  from  Mr.  F.  C. 
Magee,  master  of  the  schooner  Dolphin,  states  the  advantages  derived  from  the  im- 
provement made : 

Cedar  Bayou,  Trx.,  June  £8, 189g, 
Dear  Sir:  I  take  great  pleasure  in  saying  that  the  improvement  made  on  Cedar 
Bayou  Bar  by  your  Department  has  resulted  in  giving  us  a  free  passage  in  and  out  of 
our  bayou*  Heretofore  we  have  been  from  one  to  fourteen  days  on  the  bar.  Before 
the  Jetties  and  dred^g  were  begun  we  had  to  load  our  schooners  according  to  the 
depth  of  water  on  the  bar;  now  we  take  full  loads.  I  am  expressing  sentiments  of 
all  the  masters  of  vessels  in  the  bayou  trade. 
I  remain,  yours  truly, 

F.  C.  Maoeb, 
Master  of  the  Schooner  Dolphin, 
MaJ.  Chas.  J.  Allen. 

U,  S.  Engin 


At  the  inner  and  outer  ends  of  the  dredged  channel  an  average  depth  of  4^  feet 
at  mean  low  tide  can  be  carried,  the  approach  to  the  outer  end  being  I  feet  in  depth 
and  that  of  the  inner  4i  feet. 

AMOUNT  OP  MATERIAL  USED  IN  NORTH  AND  SOUTH  JETTIES. 

North  jetty. — ^In  the  north  jetty  there  were  placed  217.25  cords  of  brush  and  1,089701 
cubic  yards  of  stone  by  contract. 
South  jetty. -^Jn  the  south  Jetty  there  were  placed  292.19  cords  of  brush  and  479.22 


1. 
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cubic  yards  of  stone  by  contract,  and  324  cords  of  brash  and  710  cubic  yards  of  stone 
by  the  Government. 

Very  respectfully,  your  obedient  servant, 

R.  B.  Talfok, 
Assistant  Engineer. 
Maj.  Chas.  J.  Allen, 

Corps  of  Engineers  J  U,  S,  A, 


COMMERCIAL  STATISTICS   OF   CEDAR  BAYOU,   TEXAS,   FOR  THE    FISCAL   YEAR  ENDING 

JUNE  30,  1892. 

[Compiled  from  information  farnisbed  by  Messrs.  E.  McLean  and  W.  O.  Jefrey  &,  Bro.,  of  Cedar  Ba- 
you, Texas.] 

Vessels  using  the  bayou,  16;  10  sailing  vessels,  4  barges,  and  2  steam  tugs 
Draft,  3  feet  to  4  feet  6  inches :  tonnage,  12  tons  to  96  tons ;  trips  made  during  the 
year,  1,080;  total  tonnage,  26,940  tons. 

Amount  and  value  of  freight  transported. 


Articles.                                                         Tons. 

Approxi- 
mate 
valae. 

Approxi- 
mate 
freight 
charges. 

Brick , 15,000 

$48,000 
7,000 
78,250 

$9,900 

Cotton '    ,        50 

188 

General  merchandise '       4,092 

8,  OiK) 

Total 1      20,042 

128,250 

18, 113 

Increase  since  last  year,  792  tons. 


Comparative  statement  of  commercial  statistics  of  Cedar  Bayou,  Terns,  for  the  fiscal  years 
ending  June  SO,  1891  and  189k, 


Vessels  using  the  bayoa ITo. . 

Maximum  draft feet. . 

Maximum  tonnage t<m8 . . 

Trips  made : No .  . 

To  tal  tonnage tons . . 

Freight  transported do 

Tot^  value  or  freight 

Total  fireight  charges 


1801. 


18 
96 


19,250 
$108. 250 
$I8,6J2 


1892. 


16 


1,080 
26,940 
20,042 
128,250 
18, 113 


Us. 


IMPROVEMENT  OF  BUFFALO  BAYOU.  TEXAS. 

The  survey  of  Buffalo  Bayou  and  Galveston  Bay  to  Bolivar  Ohannely 
with  a  view  to  improvement,  was  made  in  the  winter  of  1870-71,  in 
accordance  with  the  provisions  of  section  2  of  the  river  and  harbor  act 
of  Congress  approved  July  11, 1870.  The  report  of  this  survey  is  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1871. 

An  examination  of  the  bayou  from  Simms  Bayou  to  the  mouth  of 
White  Oak  Bayou  at  Houston  was  made  in  1880  under  section  2  of  the 
river  and  harbor  a;Ct  approved  June  14, 1880.  The  report  upon  this 
examination  is  published  in  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1881. 
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It  is  estimated  in  this  latter-named  report  that  the  cost  of  an  im- 
l)rovement  to  give  a  channel  100  feet  wide  and  12  feet  deep  between  the 
points  named,  by  dredging  and  removal  of  snags  and  other  obstruc- 
tions, and  including  some  necessary  revetment,  would  be  $385,299.75. 
Following  this  report  was  an  appropriation  of  $25,000  by  act  approved 
March  3, 1881,  for  "  improving  Buffalo  Bayou,  Texas,  to  secure  a  chan- 
nel of  100  feet.'' 

A  project  in  accordance  with  the  terms  of  the  appropriation  and  in 
consonance  with  the  report  was  submitted  April  25, 1881,  and  the  sub- 
sequent appropriations  have  been  applied  in  general  furtherance  of 
that  project.  -  * 

Buffalo  Bayou  is  a  tide-water  stream  emptying  into  San  Jacinto 
River,  about  25  miles  below  Houston,  the  San  Jacinto  emptying  into 
Galveston  Bay.  White  Oak  and  Simms  bayous  are  tributaries  to 
Buffalo  Bayou,  the  former  entering  it  at  Houston  and  the  latter  at  a 
point  about  11  miles  below  Houston. 

The  object  of  the  improvement  is  to  secure  a  channel  12  feet  deep 
and  100  feet  wide,  those  being  the  dimensions  contemplated  for  chan- 
nel improvement  in  Galveston  Bay,  the  aim  being  to  admit  seagoing 
ships  to  Houston.  These  dimensions  of  channel  exist  naturally  in 
Buffalo  Bayou  and  the  San  Jacinto  below  Simms  Bayou,  though  it  is 
reported  that  a  small  bar  exists  in  San  Jacinto  River  near  Morgan 
Canal. 

Morgan  Canal  is  the  name  given  to  a  channel  excavated  by  the 
Buffalo  Bayou  Ship-Channel  Company  through  Morgan  Point,  a  pen- 
insula at  the  mouth  of  San  Jacinto  River.  In  Galveston  Bay,  in  pro- 
longation of  the  canal,  is  Morgan  Cut,  also  executed  by  the  same 
company,  connecting  it  with  the  ship  channel  dredged  in  the  bay  by 
the  United  States.  The  canal  and  cut  now  belong  to  the  United  States. 

It  is  between  White  Oak  and  Simms  bayous  that  improvement  of 
Buffalo  Bayou  is  almost  entirely  needed.  The  banks  here  are  high 
and  generally  stable,  though  occasionally  subject  to  landslides.  The 
surface  width  is  generally  greater  than  100  feet,  though  there  are  some 
exceptions  to  this  rule.  The  depth  in  the  middle  of  the  channel  is 
usually  9  feet  or  more  at  ordinary  tides,  but  there  are  occasional  shoals 
upon  which  as  little  a^  5  or  6  feet  are  found,  and  during  northers  the 
water  surface  is  sometimes  lowered  several  feet.  At  some  points  navi- 
gation is  obstructed  by  the  sharpness  of  the  bends.  It  is  endangered 
also  by  sunken  logs  and  stumps  in  the  bed  of  the  stream  and  by  over- 
hanging trees  upon  the  banks. 

The  commerce  of  the  bayou  is  important.  It  is  moiStly  carried  on  by 
means  of  barges  towed  by  tugs.  The  draft  of  the  latter  is  7  feet  or 
less;  that  of  the  former,  when  fully  loaded,  about  5  feet. 

Even  if  but  partial  improvement  of  the  channel  be  made  with  the 
sums  appropriated,  so  as  to  secure  9  or  10  feet  of  water  at  mean  low 
tide,  the  resulting  benefit  will  be  not  only  immediate,  but  great,  and 
this  benefit  will  be  increased  by  easement  of  bends  and  removal  of 
snags,  trees,  etc.  When  a  12-foot  depth  is  maintained  throughout 
from  Bolivar  Channel  to  Morgans  Cut  and  Canal,  and  through  the  latter 
to  San  Jacinto  River,  the  depth  of  Buffalo  Bayou  can  be  correspond- 
ingly increased  as  api)ropriation8  are  made. 

A  new  supply  of  sunken  logs  is  found  annually  in  Bufi'alo  Bayou,  and 
considerable  shoaling  from  surface  wash  also  occurs  annually. 

Judging  from  the  original  estimate  of  the  cost  of  the  improvement, 
the  sum  already  expended^  and  the  annual  contributions  of  snags,  logs, 
and  silt  to  the  stream,  it  is  reasonably  certain  that  the  amount  esti- 
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mated  for  completion  of  the  project,  which  has  ^iccompanied  the  annual 
reports  upon  the  work  for  several  years  past,  will  not  be  sufficient  for 
that  purpose.  To  make  a  new  estimate  would  Involve  a  resurvey,  which 
would  cost  $5,000;  but  that  expenditure,  in  view  of  the  importance  of 
the  improvement,  would  be  well  repaid.  In  the  absence  of  more  def- 
inite information,  the  estimate  of  the  cost  of  the  work  as  originally  ren- 
dered, and  which  was  undoubtedly  correct  at  the  time  it  was  made,  is 
retained  in  this  report.    It  is  $385,299.75. 

The  appropriation  of  $26,000  made  by  act  of  Congress  August  11, 
1888,  was  appUed  to  dredging  and  removal  of  stumps  and  logs  firom 
bed  and  banks,  between  White  Oak  Bayou  and  a  point  6  miles  below, 
as  stated  in  the  Annual  Eeport  for  1890. 

Congress  by  act  of  September  19, 1890,  appropriated  $26,000  for  con- 
tinuing the  improvement,  which  sum  was  also  applied  to  dredging,  eas- 
ing of  bends,  and  to  removal  of  stumps,  logs,  and  overhanging  trees. 
This  work,  which  was  done  by  contract,  commenced  March  1, 1891,  and 
was  completed  September  7  following. 

The  work  done  up  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
resulted  in  easing  the  sharpness  of  a  number  of  bends  and  removing  a 
large  number  of  obstructions  from  the  bed  and  banks  of  the  bayou; 
and  that  done  July,  August,  and  September  of  the  past  fiscal  yeir 
resulted  in  further  easing  the  bends  and  in  removing  an  additional 
number  of  obstructions. 

For  statement  in  detail  of  the  work  of  the  past  year,  reference  is 
made  to  the  accompanying  report  of  Assistant  Engineer  E.  B.  Talfor. 

The  trade  of  the  bayou  is  principally  carried  on  by  the  Houston 
Direct  Navigation  Company  with  tugs  and  barges.  A  statement  of  the 
freight  carried  by  them  during  the  past  fiscal  year  is  appended.  Many 
small  vessels  also  visit  the  bayou.  To  ascertain  the  extent  of  this  trade 
a  special  agent  was  employed  throughout  the  year  to  keep  a  dally 
record  of  all  such  vessels.  The  shipments  of  cotton  down  the  bayou 
from  Houston  to  be  loaded  on  to  seagoing  vessels  at  Galveston  are  im- 
mense. The  number  of  tons  thus  shipped  during  the  past  fiscal  year 
was  84,189,  as  against  81,548  for  the  year  preceding. 

While  the  appropriations  thus  far  made  from  time  to  time  for  this  im- 
provement have  aggregated  but  about  44  per  cent  of  the  originally  esti- 
mated cost  of  the  improvement,  and  while  the  work  done  under  those 
appropriations  has  in  consequence  not  secured  the  full  depth  or  width 
of  the  channel  required,  the  improvements  thus  far  effected  have  so 
greatly  facilitated  navigation  that  farther  and  regular  appropriations 
for  the  improvem'ent  of  this  important  stream  can  justly  be  asked  for. 
In  view  of  the  probable  increase  in  the  cxjnmierce  of  Buffalo  Bayou, 
some  of  those  interested  in  its  navigation  favor  an  improved  channel  of 
greater  dimensions  than  the  present  project.provides  for.  The  practica- 
bility and  cost  of  such  increased  channel  can  only  be  decided  by  a  full 
and  complete  survey. 

Aggregate  amount  appropriated  to  July  1, 1892 $168, 750. 00 

Expended  under  the  project  to  July  1, 1891 155,700.36 

Expended  during  the  past  fiscal  year 10,103.68 

Total  expended  under  the  project 165, 803. 99 

It  is  proposed  to  apply  the  balance  of  funds,  so  far  as  it  will  go,  in 
removing  small  obstructions,  etc. 

It  is  estimated  that  the  sum  of  $50,000  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1804,  in  continuing  the  im- 
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provement  by  again  going  over  the  ground  more  or  less  where  dredging 
has  been  done;  in  widening  the  waterway  where  the  surface  widtti  is 
less  than  100  feet  and  where  the  cost  of  widening  is  not  excessive  and 
where  the  banks  will  bear  such  widening  without  danger  of  sliding;  in 
deepening  the  channel  where  its  depth  is  less  than  10  feet;  in  easing 
the  bends,  and  in  removal  of  logs,  stumps,  etc. 

The  work  is  located  in  the  coUeotion  district  of  Galveston.  The  nearest  light* 
houses  are  those  in  Galveston  Bay.  The  amount  of  revenue  collected  at  the  port  of 
Galveston  for  the  fiscal  year  ending  June  30,  1892,  is  $161, 052. 48. 

Ahstrad  of  apprapriatUma  made  by  Congress  for  improving  Buffalo  Bayou,  Texas, 

By  act  approved  March  3, 1881 $25, 000 

By  act  passed  August  2, 1882 50,000 

By  act  approved  July  5, 1884 25,000 

By  act  approved  August  5, 1886 18, 750 

By  act  of  August  11, 1888 25,000 

By  act  approved  September  19, 1890 , 25,000 

Total .'., •....  168,750 

Money  statement, 

July  1, 1891,  balance  unexpended .^. .  $13, 049. 64 

June  80, 1892,  amount  expended  during  fiscal  year .*. .     10, 103. 63 

July  1, 1892,  balance  unexpended 2, 946. 01 

July  1,1892,  outstanding  liabilities 30.00 

July  1, 1892,  balance  available 2,916.01 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27, 916. 01 

{Amount  (^estimated)  required  for  completion  of  existing  project 191, 549. 75 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  u  ue  30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act»of  1866  and  1867. 


report  of  mr.  r.  b.  talfor,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Texs,,  June 'SO,  1893, 

Sir:  I  have  the  honor  to  submit  the  foUowing  report  of  operations  for  the  improve- 
ment of  Buifalo  Bayou,  Texas,  for  the  fiscal  year  ending  June  30,  1892 : 

At  the  date  of  my  last  annual  report  the  work  under  that  appropriation  had  not 
been  completed.  The  work  of  improvement,  however,  was  carried  on  until  Septem- 
ber 7,  1891,  at  which  time  the  money  available  was  expended.  Between  June  30 
and  September  7, 1891,  the  dredging  plant  was  engaged  in  taking  out  the  worst  of 
the  stumps  and  logs  that  were  in  the  way  of  the  improved  navigation  between  Con- 
stitution Bend  and  the  city  of  Houston,  and  also  the  removal  of  the  point  at  Bend 
No.  4,  the  derrick  being  placed  on  the  top  of  the  bank  and  depositing  the  excavated 
material  80  feet  from  the  water's  edge.  The  removal  of  this  point  and  the  three 
points  below  has  very  materially  aided  the  improved  navigation  of  the  bayou.  Tlie 
last  work  done  was  at  the  turning  point  at  the  foot  of  Main  street,  Houston,  where 
the  contractor  took  out  about  1,500  cubic  yards  extra  at  his  own  expense  after  the 
appropriation  was  expended,  so  as  to  give  better  facility  for  the  turning. 

Keference  was  made  in  my»  last  annual  report  to  the  dumping  of  garbarge,  et<'., 
on  the  banks  of  the  bayou  by  privates  parties  and  the  city  of  Houston.  TheHe 
parties  and  the  authorities  of  the  city  have  been  notified  by  you  officially  to  discoii- 
tinae  the  abase.    It  is  to  be  hoped  that  this  nuisance^will  be  abated,  especially  as 
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Ihe  jtfrowing  importaaee  of  this  waterway  afl  a  comuifrcial  outlet  to  Houston  isin- 
creuiin^  t4>  Bucn  au  ext^njl  tluil  its  fiiturt-  valne^  can  not  he  estimated* 
Very  rsHpectfallv,  vuur  obedieut  »rrvMiit, 

K.  B,  Talfcir, 

A»9istant  Mngineer. 
Maj.  Chas.  J.  Allen, 

Corps  of  Engineers,  U,  S,  A, 


COMMERCIAL  STATISTICS  OP  BUFFALO  BAYOIT,  TEXAS,  FOR  THE   FISCAL  YEAR  ENDING 

JUNK  30,  1892. 

[Compiled  from  reports  of  Special  Agents  L.  F.  Allien,  of  HouRton,  Tex.,  and  L.  M«gget,  secretary 
Houston  Direct  Navigation  Company.] 

Vessels  using  the  bayou. — Thirty-two  barees,  length,  65  feet  to  162  feet;  draft,  4 
feet  to  6  feet;  tonnage,  23  to  358  tons.  Eight  steam  tugs,  length,  50  feet  to  94  feet; 
draft,  4  feet. to  6i  feet ;  tonnage,  12  tons  to  105  tons.  Three  st-eamers,  length,  57  feet 
to  145  feet;  draft,  4  to  4|  feet;  tonnage,  26  tons  to  240  tons.  Seventy-one  schooners 
and  sloops,  length,  22  feet  to  80  feet;  draft,  2  feet  to  6  feet;  tonnage,  4  tons  to  40 
tons  each.    Trips  made  during  the  year,  3,345.    Total  tonnage,  398,452  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


Tons. 


Cotton  (336,654  bales) 84, 1 89 

Cotton  seed,  cake,  and  me^il 21. 750 

Coal  and  wood 15.595 

Lumber  and  ahinsles 1, 533 

General  merchaudiae \  9, 112 


Total 132,179 


Approxi- 
mate value. 


Approxi- 
mate fVeigfat 
charges. 


$13,138,980 
430,  477 
70. 171 
16.650 
134,372 


13,790,650 


$153,4&'i 
19.967 
12,081 
3,873 
17, 313 


206,719 


IncrKaHc  since  last  year,  24,091  tons. 

Comparative  statement  of  commercial  statistics  of  Buffalo  Bayou,  TexM^for  the  fiscal  years 
ending  June  SO,  1888, 1889,  1890,  1891,  and  1892, 


Yessels  using  bayou. 

Maxi- 

mum 

length. 

Feel. 
173 
173 
173 
162 
162 

Maxi- 
mum 
draft. 

Feet. 
8 
7 
7 
6 
6i 

Msxi- 
mnm 
ton- 
nage. 

Trips 
made. 

Total 

Year. 

Schoon- 
ers. 

Steam- 
ers. 

Barges. 

ton- 
nage. 

1888                    

No. 
62 
38 
42 
33 
71 

No. 

7 
7 
7 
4 
11 

No. 
20 
19 
19 
31 
32 

Tona. 
254 
254 
254 
358 
358 

No. 

920 

735 

617 

2,274 

3,345 

Tons. 

1889  

1890                       

1891 

295,869 

1892 

398,452 

Year. 


1888 
J  889 
1890 
1891 
1892 


Transported. 


Cotton 


Tons. 
20, 692 
41. 227 
60,852 
81,548 
84,189 


Cotton 
8t»ed 
cake. 


Tont. 

9,959 
12.  628 
19.199 
12,469 
21,750 


Wood 
and 
coal. 


Tont. 
4,320 
3.456 
2. 970 
9,810 
15,505 


Lum- 
ber and 
shin- 
gles. 


Iron 
and 
steel. 


I  Gener- 

'  .il  mer- 

!  cbau- 

dise. 


Tont.      Tont.  \  Tont. 

2,765       1,509  I  4,590 

1,221        1.  120  !  898 

512       1.278  I  r.,423 

C22  I !  3,639 

1,538  1 9,112 


Total 
weight. 


Total  valne. 


Tont. 
49,841 
60,550 
96.234 
108,088 
132,179 


$5, 132, 323 
7, 617, 880 
13,880,766 
16,243,395 
13,790,650 


Total 
freight 
charges. 


$94,960 
98,794 
154,715 
156.906 
206,719 
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U  6. 

IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO.  TEXAS. 

The  work  of  construction  for  improvement  of  this  harbor  was  sus- 
pended in  October,  1884.  The  subject  of  improvement  of  the  harbor 
was  referred  by  the  Chief  of  Engineers,  under  date  of  December  8, 1885, 
to  the  Board  of  Engineers  for  report.  The  Board  called  for  certain  in- 
formation which  involved  a  resurvey  of  the  harbor  and  other  investi- 
gations. A  surveying  party  left  Galveston  on  the  24th  of  June,  1887, 
to  procure  the  desired  information,  completing  the  survey  early  in 
August  following.  The  results  of  the  survey  were  reported  under  date 
of  September  29, 1887.  The  report  showed  that  the  work  (south  jetty) 
completed  in  1884  had  practicaUy  disappeared.  The  project  under 
which  that  jetty  had  been  built  contemplated  the  construction  of  two 
parallel  jetties,  as  follows:  The  south  jetty  (Brazos  Island  Jetty)  to 
be  3,630  feet  long  and  the  north  jetty  (Padre  Island  Jetty)  to  be  2,940 
feet;  the  direction  of  the  jetties  to  be  in  prolongation  of  the  pass, 
the  width  between  them  to  be  about  the  same  as  that  of  the  narrowest 
part  of  the  pass,  viz,  1,600  feet;  estimated  cost  of  the  north  jetty,  about 
$130,000;  estimated  cost  of  the  south  jetty  about  $190^000.  In  addi- 
tion it  had  been  proposed  to  construct  a  dam  from  Point  Isabel  to 
Brazos  Island  to  increase  the  depth  of  water  on  the  bar  and  in  the 
channel  to  Point  Isabel  by  preventing  the  flow  towards  Boca  Chica. 
Approval  had  been  given  to  so  much  of  the  project  as  covered  the 
construction  of  the  south  jetty.  For  information  in  detail  as  to  the 
condition  of  the  work  and  C/OSt  of  further  improvement,  reference  is  here 
made  to  the  report  of  September  29, 1887,  and  to  that  of  the  Board  of 
Engineers,  both  contained  in  Appendix  T  to  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1888,  pages  1322-1330  and  pages  1299  and  1300. 

From  the  best  information  attained  by  the  survey  the  cost  of  an  im- 
provement to  consist  of  two  parallel  Jetties  placed  about  1,100  feet 
apart  was  estimated  at  not  less  than  $1,130,000,  and  it  was  also  esti- 
mated, in  the  Annual  Report  for  1888,  that  the  appropriation  necessary 
for  carrying  on  that  work  (should  it  be  ordered)  for  the  fiscal  year 
ending  June  30, 1890,  should  not  be  less  than  $600,000.  The  total  of  ex- 
penditures under  appropriations  at  the  date  of  rendering  the  estimate 
of  $1,130,000  was  $188,590.23,  so  that  the  revised  estimate  of  cost  of 
the  improvement,  counting  from  the  commencement  of  the  work,  was 
thus  brought  up  to  $1,318,590.23. 

The  total  of  appropriations  to  include  the  last  one,  that  of  $25,000, 
by  act  of  August  11, 1888,  is  $247,500.  The  expenditures  since  work 
ceased  in  1884  have  amounted  to  $6,134.87  in  making  survey  and  in 
contingencies,  including  in  the  latter  the  cost  of  collecting  commercial 
statistics  of  the  port. 

No  work  for  improvement  was  done  during  the  past  fiscal  year,  the 
amount  of  money  available  having  been  too  small  to  warrant  com- 
mencing it.  A  special  agent  was  employed  during  the  year  to  keep  a 
daily  record  of  all  incoming  and  outgoing  trade.  Commercial  statistics 
compiled  from  this  record  are  hereto  appended.  It  will  be  seen  that 
the  trade  of  the  port  is  comparatively  light.  Comparison  of  this  with 
records  of  last  year  shows  a  decrease  of  tonnage  of  4,149  tons. 

The  conclusion  that  not  less  than  $600,000  should  be  available  before 
undertaking  further  work  is  here  concurred  in,  though  it  is  not  asserted 
that  the  amount  of  commerce  to  be  benefited  justifies  such  an  expen-  C 
diture  at  this  time.  And  it  is  respectfully  suggested  that  if  the  im- 
portance of  the  port  be  not  considered  sufficient  to  justify  so  large  an 
si^a  92 98 
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appropriation  the  imprOTement  be  deferred  for  the  presetit.  There  re- 
main 10  rotiiid  D umbers  f  542,000  a«  the  sum  that  shoold  be  appropri- 
ated tor  the  fiscal  year  eodiog  June  30,  1894^  in  e^se  Congress  ord^s 
the  improvement  Indicated. 

Orifjinal  estimated  coBt  of  tb#?  work  aa  revised  in  1888 *..,..*....  $1,31^5901 39 

Aggreg;»t#*  arjioiint  appropriated  to  Ju]j  1,  1892,,, .,,...,,, 247,500lII0 

Amount  expended  to  July  1,  1891 - ia9^608.S§ 

Amoant  expanded  diirinj^  the  pant  fiacal  year ,, 190, OD 

Total  expiioded  to  July  I,  1882, ._....,.,,,, 189,798.59 

In  aflditioii  tln^m  w^h  appropriated  in  1878  $6,000,  whieh  was  ap- 
plied to  removing  a  wre^k. 

The  work  ia  located  in  the  collection  district  of  Brownsville.  The  nearest  light 
honse  is  the  Brazos  Santiago  light-house,  on  Padre  Island.  The  amount  of  rerenne 
collected  at  the  port  of  Brownsville  during  the  fiscal  year  ending  June  90, 1892,  was 
$1,992.68. 

Abstract  of  appropriations  made  by  Congress  for  improving  harbor  at  Brazos  Santiago,  Tex. 

By  act  approved — 

June  ft,  1880 $25,000 

March  3,  1881 75,000 

By  act  passed  August  2, 1882 60.000 

By  act  approved — 

July  5,1884 26,000 

August  5,1886 37,500 

Byactof  August  11, 1888 25,000 

Total : 247,500 

Money  statement 

July  1, 1891,  halance  unexpended $57,891.41 

June  30,  1892,  amount  expended  during  fiscal  year 190. 00 

July  1,  1892,  balance  unexpended 57,701.41 

July  1,  1892,  outstanding  liabilities ,.  15.00 


July  1,  1892,  balance  available. 


57,686.41 


'  Amount  (estimated)  required  for  completion  of  existing  project. 1, 071, 090. 22 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

^      30,1894 543,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  OF  BRAZOS  SANTIAGO,  TEXAS,  FOR  THE  FISCAL.  TEAR  END- 
ING JUNE  30,   1892. 

[Compiled  f^om  report«  rendered  by  Special  Agent  £.  J.  Kenedy,  of  Isabel,  Tex.) 

Vessels  using  the  harbor,  15:  3  steamers  and  12  sailing  vessels.  Length  on  deck, 
60  feet  to  220  feet ;  draft,  3  leet  2  inches  to  9  feet  4  inches.  Tonnage,  31  tons  to 
717  tons.    Trips  made  during  the  year,  127.    Total  tonnage,  48,724  tons. 


Amount  and  value  of  freight  transported. 

Articles. 

Tons, 

Approxi- 
mate 
Tahie. 

Approxi- 
mate 
freight 
eharges. 

Wool  and  hides 

3,002 

1,866 

12,538 

$154,000 
28,100 
000,180 

$24,226 
8,082 

linniber .. .  -^ t- r^.-... 

Oeneral  merchandise,  r .  

132,000 

Total 

17,495 

840, 0«0 

16&,888 

Daoreaaa  ainca  laat  year,  4,149  tons. 
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Comparative  Btatemeni  of  oommercidl  8tatiatio$  of  Brazos  Santiago  Harbor,  Tex.,  for  ths 
fiscal  years  ending  Jtme  30, 1888, 1889, 1890, 1891,  and  189S, 


Year. 


Yeesela 
harbor. 


Maxi- 
mum 
length. 


Maxi- 
mum 
draft. 


Maxi- 
mum 
tonnai^e. 


Trips 
made. 


Total 
toonage. 


No. 


890. 
L891. 


Feet. 
241 
241 
210 
220 
220 


Feet. 
10 
10 

9 
10.5 

9.4 


Tons. 
678 
678 
717 
717 
717 


Ko. 
126 
158 
170 
120 
127 


Tont. 
44,741 
46, 310 
40,641 
44, 536 
48,724 


Year. 


Transported. 


Cotton. 


Wool 

and 

hides. 


Lumber. 


Ckneral 
merchan- 
dise. 


Total 
weight. 


Total 
Talue. 


Total 
fV«ight 
charges. 


1888. 
1889. 
1890. 
1891. 
1802. 


Tone. 


130 
80 


Ibnf. 
2,926 
8,060 
4,158 
8,218 
8,092 


Tons. 
2,324 
3,188 
2,938 
2,434 
1,865 


Tons. 
9,867 
10,885 
14,844 
15,092 
12,538 


Tons. 
15,166 
17.283 
22,015 
21,644 
17,495 


$737,432 

820,315 

1,060,189 

1,061,082 

840,046 


$83,641 
78,140 
129, 1.32 
160, 215 
165,862 


Bevent^e  oolleoted, 

1888 $31,625.00 

1889 20,338.00 

1890 37,990,00 

1891 8,386.32 

1892 1,692.68 


U7. 

PRELIMINARY  EXAMINATION  OF  BRAZOS  RIVER,  TEXAS,  FROM  ITS  MOUTH 

TO  WACO. 

[Frintod  in  House  Ex.  Doo.  Hfo.  63,  Fiity-seoond  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  November  20^  1891. 
Sir:  I  have  the  honor  to  submit  herewith  copy  of  reports,  dated 
February  24  and  October  1,  1891,  by  Maj.  Charles  J.  Allen,  Corps  of 
Engineers,  on  preUminary  examination  of  Brazos  River,  Texsis,  from  its 
mouth  to  Waco,  made  in  compliance  with  provisions  of  river  and  har- 
bor act  approved  September  19, 1890.  • 

It  is  the  opinion  of  Mjy.  Allen  and  of  the  Division  Engineer,  CoL  C. 
B.  Comstock,  Corps  of  Engineers,  that  this  locality  is  not  worthy  of 
improvement  by  tiie  United  States.    I  concur  in  this  opinion. 
Very  respectfully,  your  obedient  servant, 

Tnos.  Lincoln  Casey, 
BHg.  Gen,  J  Chief  of  Engineers. 
Hon,  Bedfield  Proctor, 

Secretary  of  War. 
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report  of  max  charles  j,  allex,  corps  of  esgtseiebs. 

United  States  Engixeer  Office, 

Galve^tan,  Tex,,  February  24^  1891. 

Gexetial:  1  Iiave  the  honor  to  refiort  as  folJow!*  regarding  a  preliia- 
inary  i*xiiiiiJiiatiiiii  of  Jirsizos  Kiver  from  its  mouth  to  Waco,  in  i-ompM- 
anre  with  .s<M'tir*ij>  17  mid  is  of  the  river  aiid  harbor  act  of  Congiees 
ajiIiroviMl  Scjiti.^iJilier  11*,  IHim. 

A  ^sirrvey  of  Brazos  Kiver  from  \N'aco  to  the  mouth  was  made  in  1874 
in  accordance  with  the  requirement  of  act  of  Congress  of  June  23  of 
that  ye.ar.  The  report  of  that  survey  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1875,  part  1,  pages  92^-941. 

From  that  report  it  is  seen  that  the  distance  from  Waco  to  the  mouth 
is,  following  the  channel,  430  miles.  At  the  time  of  the  survey  the 
river,  within  the  limits  named,  contained  upward  of  140  shoals  and  bars 
upon  which  the  dept^is  at  low  water  were  from  Ito  12  inches,  the  shoals 
or  bars  averaging  00  to  3,000  feet  in  length  and  being  composed  mostly 
of  rock  and  bowlders.  In  addition  the  river  was  encumbered,  more  or 
less,  with  snags. 

As  early  as  1832  the  river  sustained  considerable  commerce,  which 
increased  in  importance  until  1858.  During  that  time,  high- water  navi- 
gation extended  to  Washington,  255  miles  above  the  mouth  of  the  river, 
and  the  low-water  navigation  to  Columbia,  36  miles  above  the  same 
point.  The  mouth  of  the  river  was  obstructed  by  a  bar  upon  which 
the  depth  of  water  varied. 

About  1858  inland  water  navigation  was  secured  between  Brazos 
River  and  Galveston  by  the  opening,  by  private  parties,  of  a  canal  which 
obviated  the  necessity  of  small  vessels  making  the  outside  passage. 

In  1857-'58  the  State  of  Texas  undertook  improvement  of  the 
river  from  Washington  to  its  mouth,  $60,000,  as  reported,  having  been 
appropriated  for  that  purjwse.  Some  improvement  of  the  rock  shoals 
was  effected,  and  some  snags  were  removed  from  the  lower  river,  biit 
there  was,  as  reported,  general  complaint  of  the  insufficiency  of  the 
work. 

Shortly  after  1858  the  city  of  Houston  began  to  tap  the  trade  of  the 
upper  Brazos  country,  and  by  1875  it  had  drawn  it  away  from  the  rivCT 
above  Columbia.  In  1875  two  small  steamboats  running  to  Columbia 
represented  the  entire  commerce  of  the  river. 

The  present  commerce  of  the  river  is  carried  on  by  one  small  steam- 
boat running  from  Galveston,  via  West  Galveston  Bay  and  the  Brazos 
Canal,  to  Columbia,  and  to  Bolivar  Landing,  18  miles  above  Columbia, 
depending  upon  the  stage  of  water  in  Brazos  River,  and,  as  reported, 
by  a  number  of  sloops  and  schooners  that  navigate  the  river  from  its 
mouth  to  Bolivar  Landing  during  the  cotton  and  sugar  season,  stage  of 
water  permitting. 

It  has  been  stated  that  the  value  of  the  traffic  through  West  Galves- 
ton Bay,  in  one  season,  from  Brazos  River  alone,  amounted  to  $732,000, 
but  the  particular  year  was  not  given. 

In  Appendix  T  to  the  Annual  Report  of  the  Chief  of  Engineers  for 
1888,  the  total  value  of  the  trade  of  the  river  for  the  fiscal  year  ending 
June  30,  1888,  was  stated,  approximately,  as  $136,408,  viz: 

Via  mouth  of  river $48, 344 

Via  canal 88,064 

There  is  a  life-saving  station  on  Galveston  Island,  about  17  miles 
from  the  mouth  of  the  Brazos.  The  nearest  light-house  is  at  the  en- 
trance to  Galveston  Harbor. 
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The  work  of  improving  the  bar  at  the  mouth  of  the  river  is  in  the 
hands  of  a  private  corporation,  authorized  to  make  that  improvement  at 
its  own  expense. 

Improvement  of  the  Brazos,  from  Waco  to  its  mouth  by  private  par- 
ties has  been  contemplated  very  lately,  as  appears  from  the  following 
extract  from  a  printed  pamphlet,  entitled  "Report  of  a  Preliminary 
Survey  of  the  Brazos  River,  made  by  Prof.  J.  H.  Hurwood,  for  the  Waco 
Board  of  Trade,  July  and  August,  1890:" 

EXTRACT. 

The  Waco  Beard  of  Trade,  early  in  the  month  of  June  of  this  year,  was  urged,  to 
give  attention  to  the  subject  of  the  Brazos  River,  to  ascertain  if  possible  whether 
that  river  is  susceptible  to  navigation.  At  a  meeting  held  June  6  Judge  J,  N.  Lyle, 
a  most  ardent  advocate  of  such  movement,  presented  the  following  preamble  and 
resolution : 

''  Whereas  it  is  deemed  practicable  to  so  improve  the  channel  of  the  Brazos  River 
as  to  render  it  navigable  for  a  greater  part  of  the  year  from  Waco  to  its  mouth ; 
and 

"Whereas  the  desired  work  of  improvement  can  be  more  rapidly  and  economicaUy 
accomplished  by  private  enterprise,  organized  after  the  manner  of  the  syndicate  now 
improving  the  mouth  of  the  Brazos,  with  rights  and  privileges  conferred  by  act  of 
Congress:  Therefore, 

''Resolved,  That  the  president  of  the  Waco  Board  of  Trade  appoint  a  committee  of 
five,  whose  duty  it  shall  be  to  concert  measures  looking  to  the  organization'  of,  and, 
if  practicable,  to  organize  a  syndicate  to  secure  such  legislation  as  may  be  neces- 
sary and  start  the  work  of  improvement  aforesaid :  and  said  committee  is  hereby 
authorized  to  visit  and  confer  with  the  officers  of  the  syndicate  now  improving  the 
mouth  of  the  Brazos,  and  endeavor  to  enlist  their  cooperation  in  the  enterprise." 

As  soon  as  the  high  water  in  the  river  subsided  sufficiently  I  had  a 
reconnoissance  made  from  its  mouth  to  Bolivar  Landing  in  order  to  ob- 
tain the  latest  information  in  regard  to  obstructions  U>  navigation  on 
that  portion  of  the  stream.  The  reconnoissance  was  made  by  E.  B.  Tal- 
for,  assistant  engineer.  From  the  report  of  that  reconnoissance  (copy 
herewith)  it  appears  that  there  are  about  200  snags  and  trees  in  the  bed 
of  the  river  below  Bolivar  Landing,  about  150  of  which  are  obstructions 
to  navigation  and  scattered  along  a  distance  of  about  40  miles.  It  does 
not  appear  from  all  that  I  have  been  able  to  learn  that  these  obstructions 
are  so  formidable  as  to  prevent  the  use  of  the  river  by  the  steamboat 
and  other  vessels  mentioned  when  the  stage  of  water  is  sufficiently  high 
for  them  to  navigate  it. 

To  overcome  the  obstructions  to  low- water  navigation  presented  by 
the  Tock  and  bowlder  shoals  a  system  of  locks  and  dams  would  be  re- 
quired, the  cost  of  which  would  be  out  of  all  proportion  to  the  present 
commerce  of  the  river.  As  for  the  prospective  commerce  of  the  stream, 
or  that  which  might  be  developed  by  an  expensive  improvement,  the 
present  indications  are  too  vague  and  uncertain  for  them  to  bear  in  any 
degree  upon  the  question  of  improvement. 

Taking  into  consideration  all  the  foregoing,  I  am  unable  to  discover 
any  good  reason  why  the  United  States  Government  should  undertake 
an  improvement  of  the  Brazos  Eiver. 

I  am,  therefore,  of  opinion  that  this  river  should  not  now  be  classed 
amongst  those  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major y  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey,  _^ 

Chief  of  Engineers^  U.  S.  A.  .^^.-1^ 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 


1558   REPORT  OF  THE  CHIEF  OP  ENG1NEEE8,  U,  S.  AM^f. 

'   [First  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
Ifew  Tork,  March  2, 1891. 
Respectftilly  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  officer  that  Brazos  Biveris  not 
at  present  worthy  of  improvement  by  tiie  United  States. 

C.  B.  CoMSTOoi:, 
Colonel  of  Engineers^ 
Bvt  Brig,  Oen.y  U.  8.  -4..,  JDivision  Engineer. 


REPORT  OF  BfR.  R.  B.  TALFOR,  ASSISTANT  EKOINKBR. 

United  States  Enginebr  Office, 
/  Galve9Um,  Tex.,  February  19, 1891. 

Sir  :  I  have  the  honor  to  report  on  the  examination  of  the  Brazos  River  from  its 
mouth  to  Bolivar  Landing,  18  miles  above  Columbia,  made  Febmary  14,  15,  and  16. 
This  examination  shows  that  there  are  about  200  snags  and  trees  in  the  bed  of  the 
river,  mostly  of  live  oak,  with  a  few  cottonwood,  elms,  and  wiUows.  Of  this  num- 
ber 150  are  obstructions  to  navigation  and  are  scattered  over  a  length  of  the  river 
embraced  between  a  point  14  miles  above  its  mouth  and  Bolivar  Lanoing,  a  distance 
of  about  40  miles,  and  are  located  as  follows : 


From  the  mouth  to  Brazoria 

From  Brazoria  to  Columbia 

From  Columbia  to  Bolivar  Landing 54 

Total  snags  that  impede  navigation 143 

About  6  miles  above  the  mouth  of  the  river  an  obstruction  of  white  oak  logs  was 
placed  during  the  late  war  to  prevent  the  passage  of  Union  gunboats;  this  has  been 
partially  removed,  but  does  not  interfere  with  the  present  navigation. 

Two  steamboat  wrecks  were  found— one  near  the  landing  at  Brazoria,  the  other 
3i  miles  above. 

The  commerce  of  the  lower  Brazos  consists  of  sugar,  cotton,  molasses,  hides,  cot- 
tonseed, com,  etc.,  and  is  mostly  carried  by  steamboat  to  Galveston,  although  there 
are  a  numb  er  of  sloops  and  schooners  engaged  in  the  liver  trade  during  the  cotton 
and  sugar  season.  ^ 

In  conclusion  would  state  that  I  am  indebted  to  Messrs.  Branch  Masterson,  Travis 
Smith,  and  also  Captain  Keen,  of  the  steamboat  Whitewater,  for  assistance  and  informa- 
tion received. 

Very  respectfully,  your  obedient  servant, 

R.  B.  Talfor^ 
Aaeistani  -Engxntdr* 
MtJ.  C.  J.  Alij?n, 

Corps  of  EngineerSy  V,  S.  A» 


supplementary  report, 

United  States  Engineer  Office, 

OalvestoUj  Tex.,  October  i,  1891. 
General:  In  compliance  with  indorsement,  Office  Chief  of  Engi- 
neers, August  31, 1891,  upon  my  letter  of  August  27, 1  caused  a  farther 
examination  to  be  made  of  the  lower  Brazos  Eiver,  with  the  view  of  ascer- 
taining the  present  extent  of  its  navigation  and  prospective  increase  in 
commerce.  The  examination  was  maSe  by  Lieut.  William  0.  Langfitt, 
Corps  of  Engineers,  a  copy  of  whose  report  upon  the  same,  and  to  which 
attention  is  invited,  is  herewith. 
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As  stated  in  my  letter  of  August  27,  there  appeared  to  have  been  a 
large  increase  in  the  number  of  steamers  navigating  the  lower  river. 
The  inference  as  to  this  increase  had  been  drawn  mosSy  from  advertis- 
ing and  other  statements,  and  it  was  with  a  view  to  avoid  injustice  to 
the  navigation  and  commerce  of  the  stream  that  the  supplementary 
examination  was  suggested.  The  report  of  the  late  examination  men- 
tions six  steamers  in  addition  to  the  one  reported  under  date  of  Feb- 
ruary 24,  and  as  follows: 

The  following  steamers  axe  now  found  on  the  river,  viz :  Whitewater,  Chrysiie,  Jus- 
iinef  Emily  P,,  Orlinaf  Stetutman,  and  Alice  Blair,  The  Whitewater  and  JEmily  P.  ai*e 
small-sized,  ordinary  stem-wheel  river  boats.  The  latter  plies  only  between  Velasco 
and  Galveston,  making  three  round  trips  each  week.  The  Whitewater  makes  one  round 
trip  each  week  between  Galveston  and  Columbia.  When  notified  she  ascends  the 
river  as  far  as  Bolivar  for  freight  and  is  the  only  one  that  does  so.  The  Chrystie  is  a 
small  screw  steamer  about  30  feet  long,  carrying  the  mail  and  express  from  Columbia 
(present  terminus  of  railroad)  to  points  down  the  river.  She  is  limited  to  twenty- 
five  passengers  and  can  carry  but  little  freight.  She  makes  one  round  trip  daily  be- 
tw^een  Quintana  and  Columbia.  The  Justine  is  a  trifle  larger  boat,  but  similar  to  the 
Chrystie  and  is  at  present  undergoing  repairs.  When  these  are  completed  she  will 
replace  the  Chrystiey  which  will  then  run  oetween  Velasco  and  Galveston,  three  round 
trips  per  week.  These  four  steamers  belong  to  the  Columbia  Transportation  Com- 
pany. The  Orlina  and  Steadman  are  small  boats  like  the  Chrystie,  are  limited  to 
twenty-five  passengers  each,  and  ply  between  Velasco  and  Quintana,  carrying  pas- 
sengers back  and  fortii.  The  distance  is  about  4  miles.  The  Alice  Blair  ia  a  good- 
sized  sterur wheel  river  steamer,  plying  between  Velasco  and  Columbia  and  msuLing 
one  round  trip  per  day.  She  carries  considerable  freight  and  most  of  the  passengers 
for  Velasco  brought  into  Columbia  by  the  railroad,  but  the  early  completion  of  the 
Brazos  and  Northern  Railroad  from  Velasco  to  Chenango  will  take  this  trade.  She 
is  at  present  connected  with  the  management  of  the  Brazos  River  Channel  and  Dock 
Company,  and  I  understand  that  upon  completion  of  the  railroad  she  will  either  be 
taken  off  of  the  river  altogether  or  become  a  freight  boat  in  competition  with  the 
boats  of  the  Columbia  Transportation  Company. 

In  this  condition  of  affairs  it  is  evident  that  the  freight  carried  by  the  Whitewater 
is  all  that  properly  belongs  to  that  portion  of  the  river  under  consideration. 

Following  are  channel  distances  from  the  original  mouth  of  the  river 
of  points  mentioned  in  the  preceding  quotation: 

Quintana,  at  mouth  of  river. 

Velasco,  5  miles  above  mouth  of  river. 

Columbia,  37  miles  above  mouth  of  river. 

Brazoria  and  Bolivar,  other  points  mentioned  in  Lieutenant  Lang- 
fltt^s  report,  are,  respectively,  about  29  and  49  miles  above  the  mouth. 

The  situation  on  the  lower  Brazos  may  be  summed  up  about  as 
follows: 

The  improvement  of  the  mouth  of  the  river  is  in  the  hands  of  a  pri- 
vate corporation  under  an  act  of  Congress,  August,  1888,  said  act  au- 
thorizing the  corporation  to  charge  and  collect  tolls  under  regulations 
that  may  be  made  by  the  Secretary  of  the  Treasury  ofthe  United  States* 
This  company  has  made  extensive  improvements  at  the  mouth  of  the 
river  and  the  bar  by  construction  of  jetties  extending  about  6,000  feet 
into  the  Gulf  of  Mexico,  and  has  extended  its  work  of  channel  improve- 
ment up  to  Velasco,  and  it  is  understood  that  the  same  company  exx>ects 
to  carry  the  improvement  about  7  miles  farther  upstream. 

Brazos  River  is  connected  with  West  Galveston  Bay  by  a  canal  owned 
by  a  private  corporation,  the  Columbia  Transportation  Company,  which 
has  the  right  to  exact  tolls  from  vessels  using  it.  The  entrance  to  this 
canal  from  Brazos  Biver  is  about  three-quarters  of  a  mile  from  the 
river  mouth. 

Produce  in  vessels  therefore  seeking  the  Gulf  of  Mexico  from  the 
river,  and  vice  versa,  must  pass  through  channels  controlled  by  private 
parties. 

My  report  of  February  24,  last,  referred  to  resolutions  by  the  Waco 
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Board  of  Trade  lookirg  to  tiie  organixatioii  of  a  sjiidicate  to  midertake 
improTenieiit  of  the  river  more  or  less  from  its  moiitli  to  Waco. 

It  does  DOt  appear  that  there  has  been  any  materia]  increase  in  ship- 
nient  of  tarm  product?^  by  river  over  what  wa^  rei>orted  three  years  ago, 
I  see  no  reason,  therefoi-e,  to  change  the  opinion  expressed  in  my  report 
of  February  24,  last,  that  this  river  should  not,  at  present^  be  cla^ssed 
amongst  those  worthy  of  improveraent  by  the  General  Government. 

The  foregoing  report  does  not  take  into  eonsideration  the  ocean  ves- 
sels arriving  at  and  departing  from  Velascoj  as  they  traverse  that  part 
of  the  river  nnder  haiprovement  by  the  private  eorporatiou  mentioned 
above. 

Yery  respectfully,  your  obedient  servant, 

CHAS*  J.  AJ.LEN, 

Major^  Corps  of  Engineers, 
Brig,  Gen.  Thomas  L,  CaskYj 

Ohdef  of  EngimevB^  U.  S.  A, 


KKPORT  OF   LIEUT.    WM.   O.  LAJfGFIlT,   CORPft  Of   K^GIXEKltS. 

Unitbd  States  Engineer  Office, 

QaliJCfttonf  TaE.,  September  SO,  189U 

MaJO^  ;  T  have  tlie  bonor  to  submit  the  following  report  of  au  examiDationof  \\\^ 
Brazos  Hiv«r,  Texiia,  jYom  its  moulh  to  Bolivar  for  the  purpose  of  obtaining  som^ 
idea  of  iXm  iioed  of  impro Yemen t^  together  with  each  Btiitbtics  aa  to  the  present 
and  pTospectiva  vulne  of  its  commerce  as  couM  be  obtniiu^d. 

Aa  it  was  imponaible  to  view  the  rivet  by  bout  from  Bolivar  t<)  Columbia  (thero 
being  no  boat  ffoing  either  way  for  at  loiuit  a  w<Bok  after  the  date  of  my  viEsit)  I  left 
the  train  for  CoTnmliia  at  Oyster  Creek  Station  and  stayed  over  night  with  the  own- 
ers of  one  of  thr  iiinst  productive  plantations  on  the  river  between  Bolivar  andCo- 
hunbia.  Through  their  kindness  1  wa« enabled  to  view  the  river  over  a  streteh.  of  2 
or  3  miles,  bogitiiiin-uj  at  a  point  about  3  miles  below  Bolivar  and  going  downstream. 
From  Columbia  down  I  took  the  Vhrifntie,  a  sinall  screw  steamer. 

For  tht?  pnrpoBe^a  of  this  report  I  will  divide  the  river  into  three  partSj  viz-  (Ij 
That  portion  between  its  mouth  and  the  town  of  Brazoria;  (2)  that  portionl.jetweeu 
BrazoriM  ami  Columbia  j  (3)  that  portion  between  Columbia  and  Bolivar  and  points 
farther  up. 

It  may  be  well  to  state  here  that  the  principal  complaint  made  by  boatmen  is 
about  the  snaga  and  sonken  logs  that  render  navigation  dangeroiTS.  The  depth  iu 
or  would  he  everywhere  sufficient  if  the  snags  and  sunken  loge  were  removed.  The 
shoaleat  water  between  the  mouth  and  Columbia  is  elnimed  to  be  at  a  point  about  3 
miles  below  the  town  of  Columbia  on  a  shoal  extending  aerofts*  the  Hver^  upon  whifhj 
it  is  stated^  there  ia  8  or  %  fe«t  of  water.  It  eonaistSj  I  am  told,  of  a  stratum  of  bard 
clay  which  crops  out  in  the  bed  of  the  river.  Bat  lor  this  shoal,  I  was  informed,  12 
feet  of  water  ronld  be  carried  to  Columbia.  Prom  Columbia  up  to  Bolivjir  the  deptb 
instated  at  from  10  to  12  feet.  Above  Bolivar  the  river  btis  oecasionHl  shoak, 
canaedj  it  is  claimedj  by  sunken  trees  blocking  the  stream,  and  the  river  men  think 
that  should  these  be  removed  the  depth  would  everywhere  be  sufficient  at  ordinary 
low  water  for  tbe  ordinary  river  steiimers  as  far  as  the  Gulf,  Colorado  and  Santa  F^ 
Railroad  bridge  near  Riclimond,  where  navigation  would  be  obstructed  by  said 
bridge,  which  id  without  drawspan.  Somo  oi  the  residents  along  the  river  clciiui 
that  navigation  could  be  carried  to  Washington,  2g5  miles  from  the  month,  b^- 
simply  clearing  the  river  of  snags,  provided  the  bridges  crossing  the  stream  were 
provided  with  draws.  I  understand  that  private  parties  have  taken  some  st-eps 
looking  towards  the  improvement  of  the  nver  from  Waco  down  at  least  as  far  as 
Bichmond. 

I  will  now  take  up  the  three  divisions  of  the  river  in  turn : 

(1)  Between  the  month  and  Brazoria,  a  distance  of  about  28  miles,  there  were, 
perhaps,  some  fifty  snags  visible  in  the  river  which  mi^ht,  under  a  large  or  night 
traffic,  be  dangerous  but  which  at  present  are  easily  avoided.  Most  of  these  snags 
are  situated  in  the  first  few  miles  below  Brazoria.  Of  this  portion  of  the  river,  I 
was  informed  by  a  representative  of  that  company,  that  the  Brazos  River  Channel 
and  Dock  Company  proposed  to  control  the  lower  12  or  14  miles  and  put  in^iglu^i^g^ 
dams,  revetments,  etc.,  and  make  such  cut-ofla  as  they  deemed  necessary.  X> 
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(2)  Between  Brazoria  and  Columbia,  a  distance  of  about  9  miles,  the  snags  are 
much  more  numerous.  There  are  four  or  five  places  whore  these  obstructions  reduce 
materially  the  width  that  would  otherwise  be  available  by  from  one-third  to  one- 
half.  It  IS  difficult  to  estimate  the  number  of  snags  in  thisportion  of  the  river  with- 
out a  survey  made  for  that  purpose.  I  counted  over  forty  in  a  space  of  2  miles,  and 
was  informed  by  the  captain  of  the  steamer  that  there  were  many  dangerous  ones 
not  visible.    Just  below  the  landing  at  Brazoria  there  is  a  sunken  steamer. 

(3)  From  Brazoria  to  Bolivar  and  beyond  the  snags  are  still  more  numerous,  and 
on  account  of  the  decreaBin|;  width  of  river  are  increasingly  dangerous.  Night  nav- 
igation is  never  carried  on  in  this  portion  of  the  river. 

The  river  near  the  new  town  of  Velasco  is  from  500  to  600  feet  in  width^  at  Colum- 
bia from  250  to  300  feet,  and  near  Bolivar  about  200  feet  in  width. 

OverhanjB^ing  trees  in  any  portion  of  the  river  do  not  as  a  rule  impede  navigation. 
They  are  simply  undesirable  from  the  fact  that  when  they  are  growmg  on  the  caving 
bank  their  weight  helps  to  break  it  down  and  they  then  become  snags.  As  to  their 
number  it  was  impossible  for  me  to  make  any  estimate,  but  it  may  be  stated  gen- 
erally that  they  occupied  every  caving  bank  from  below  Brazoria  up,  and  are  ex- 
ceedingly numerous.  Most  of  the  dangerous  snags  come  from  live-oaK  trees  whii'h, 
in  the  fresh  water,  last  almost  indefinitely. 

Finally  I  am  of  the  opinion  that  no  estimate  of  the  cost  of  improvement  can  be 
made  with  any  correctness  without  a  survey  made  for  that  purpose. 

I  found  it  extremely  difficult  to  obtain  any  data  from  which  an  estimate  could  be 
made  of  the  commerce  now  existing  on  the  river  and  that  to  be  expected  in  the 
future.  The  following  steamers  are  now  found  on  the  river,  viz :  Whitewater,  Chrystie, 
JuBtine,  Emily  P.,  Orlina,  Steadman,  and  Alice  Blair, 

The  Whitewater  and  £mily  P.  are  small-sized,  ordinary  stem- wheel  river  boats. 
The  latter  plies  only  between  Velasco  and  Galvesten,  making  three  round  trips  each 
week.  The  Whitewater  makes  one  round  trip  each  week  between  Galveston  and  Co- 
lumbia. When  notified  she  ascends  the  river  as  far  as  Bolivar  for  freight  and  is  the 
only  one  that  does  so.  The  Chryatie  is  a  small  screw  steamer,  about  30  feet  long,  car- 
rying mail  and  express  from  Columbia  (present  terminus  of  railroad)  te  pointe  aown 
the  river.  She  is  limited  te  twenty-five  passengers,  and  can  carry  but  little  freight. 
She  makes  ope  round  trip  daily  between  Quintana  and  Columbia.  The  JusHneiB  a  trifle 
larger  boat,  but  similar  te  the  Chrystief  and  is  at  present  undergoing  repairs.  When 
these  are  completed  she  will  replace  the  Chrystie,  which  will  tnen  run  between  Ve- 
lasco and  Galvesten  three  round  trips  per  week.  These  four  steamers  belong  te  the 
Columbia  Transportation  Company.  The  Orlina  and  Steadman  are  smaJl  boats  like 
the  Cltrystie,  are  limited  to  twenty-five  passengers  each,  and  pl^  between  Velasco  and 
Quintana,  carrying  passengers  back  and  forth.  The  distance  is  about  4  miles.  The 
Alice  Blair  is  a  good-sized  stem-wheel  river  steamer,  plying  between  Velasoo  and 
Columbia  and  making  one  round  trip  per  day.  She  carries  considerable  freight,  and 
most  of  the  passengers  for  Velasco  brought  into  Columbia  by  the  railroad,  but  the 
early  completion  of  the  Brazos  and  Nortnem  Railroad  from  Velasco  to  Chenango  will 
take  this  trade.  She  is  at  present  connected  with  the  management  of  the  Brazos 
River  Channel  and  Dock  Company^  and  I  understand  that  upon  completion  of  the 
railroad  she  will  either  be  token  off  of  the  river  altogether  or  become  a  might  boat  in 
competition  with  the  boats  of  the  Columbia  Transportation  Company. 

Ln  this  condition  of  affairs  it  is  evident  that  the  freight  carried  by  the  Whitewater 
is  all  that  properly  belongs  to  that  portion  of  the  river  under  consideration.  Mr. 
Smith,  the  manager  of  the  Columbia  Transportation  Company,  could  not  give,  at 
the  time,  the  value  and  articles  composing  it,  of  the  freight  collected  alon^  the  river 
from  Brazoria  to  Bolivar,  beyond  which  latter  point  the  boat  has  not  in  late  years 
ascended.  He  promised,  however,  to  consult  his  books,  and  mail  on  the  28th  instant 
a  letter  giving  these  facts.  As  this  letter  has  not  arrived,  and  will  perhaps  not  ar- 
rive in  time  to  be  of  use  to  you,  I  submit  the  following  estimate,  based  on  conversa- 
tions I  had  with  various  parties,  of  the  value  of  the  cotton  and  cotton  seed  raised 
on  the  lands  tributary  to  the  river  from  Brazoria  to  Bolivar,  viz. : 

4,100  bales  of  cotton,  at  $40  per  bale $164,000 

l,400tonsof  cottonseed,  at  $6.50  per  ton 9.100 

Total  value 173,100 

A  small  amount  of  this  cotton  goes  by  rail  to  Houston,  and  a  considerable  part  of 
the  cotton  seed  is  not  sent  to  market.  Cotton  is  the  main  if  not  the  only  crop  raised 
for  market  along  the  river  below  Bolivar.  Above  this  point  there  are.  I  was  told, 
sugar  plantations  cultivated.  These  articles  are,  of  course,  distributed  in  their  de- 
livery throughout  the  cotton  season,  and  as  a  consequence  are  now  handled  by  the 
one  steamer.  I  have  no  means  of  estimating  the  value  of  the  return  freight,  consisting 
of  supplies  for  the  planters  along  the  river  and  for  the  towns  of  Brazoria  and  Colum-  ^ 
bia.    It  can  not  at  present  amount  to  any  very  large  figure.    Passing  to  the  pros- 
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pective  commerce  of  the  river  from  above  BifiKuria,  nothing  of  any  definite  natnro 
coiikl  be  olituiued.  It  waa  genemJly  bclievod,  however,  that  a  ^rWit  d*^velopment 
of  the  ooiuitry  was  tu  bo  expected  in  the  near  future.  At  present  lese  thun  throe- 
fonrtha  of  tht*  available  land  is  cultivatod.  The  planters  believe  thai  emigration 
will  now  be  tiiriit'd  in  their  direction,  and  that  the  present  large,  nnwiuldy  hiddingi* 
wiJl  be  divi<U;<l  iij)  with  a  consequent  gain  in  prodnctivencsft,  and  that,  should  the 
town  of  Velasco  bccnme  a  shipping  port  of  magnitude,  thcso  restilt*  wili  be  hatiteued^ 
hut  in  any  ca*ie  they  licliove  that  all  the  fertile  bottom  landa  of  the  Brazoa  River, 
Oyster  Creek^  wnd  Bernard  River  wilj  he  cleared  and  cultivated  in  the  next  few 
yeaxti.  In  doin^  thia  a  valn:tbl«  lumber  trade  must  spring  np  in  live  oak,  ash,  snd 
elm  timber^  whitb  lit  i>reaent  cDVers  so  large  a  port-ion  of  the  bottom  landa.  They  fur- 
ther believe  that  the  prciirio  landa  beyond  the  timber  belt  will  be  cultivated  for 
cotton,  fniitfl,  clhti,  vtv.^  the  bottom  IsindH  being  reserved  for  sugar  cane.  Tlie  prixl- 
nets  of  all  these  lauds^  it  is  thought,  will  he  shipped  largely  by  the  river,  and  that 
the  boats  on  the  latter  wiU,  by  their  competition  with  eacn  other  and  with  the  rail- 
road^ keep  freights  low.  Some  of  the  more  sang^aine  beUeve  that,  should  Velasco 
become  a  large  seaport,  a  lar^e  trade  would  spring  up  along  the  river  as  for  as 
Washington,  were  the  obstructions  removed  that  far. 

In  the  lack  of  more  definite  data  I  am  compelled  therefore  to  simply  state,  as  a 
summary,  that  the  parties  most  interested  in  the  improvement  of  the  river  believe 
that  a  large  and  valuable  trade  will  spring  up  in  the  future,  but  that  before  this 
ran  do  so  the  river  must  be  opened  up  by  the  removal  of  the  snags  and  shoals  that 
now  obstruct  it,  and  that  the  clearing  up  of  the  river  at  tJiis  time  will  facilitate  the 
development  of  trade  and  attract  emigration  and  capital  by  offering  a  cheap  and 
regular  communication  with  the  outside  world. 

It  is  undoubtedly  the  case  that,  should  a  considerable  commerce  develop  above 
Brazoria,  it  would  be  greatly  hindered  by  these  obstructions,  and  their  removal 
would  be  a  proper  work  to  be  undertaken.  But  at  present  the  proposed  seaport  of 
Velasco  is  but  a  new  town  of  two  mouths'  growth  without,  at  present,  facilities  for 
accommodating  a  sea  traffic.  A  wharf,  however,  is  now  being  built,  and  the  Brazos 
and  Nortkem  Railroad  will,  it  is  said,  be  completed  in  November.  But  it  is  evident 
that  no  increase  of  traffic  of  any  amount  can  be  expected  on  the  upper  river  for  this 
season  at  least,  the  crop  having  already  been  made.  Again,  the  banks  of  the  river 
being  alluvial  and  very  easily  eroded,  effects  of  works  done  at  one  point  may  be  felt 
long  distances  above  or  below,  depending  on  the  character  of  the  work.  The  Brazos 
River  Channel  and  Dock  Company  claim  the  right  to  control  the  river  for  a  distance 
of  12  or  14  miles  from  its  moutti,  and  it  is  their  intention  to  make  at  least  two  cut-offs 
in  that  distance.  Should  the  General  Government  undertake  the  improvement  of 
the  river  above  the  point  claimed  by  the  company,  it  is  possible  that  its  work  might 
be  largely  increased  in  consequence  of  operations  carried  out  by  the  company. 
Further,  should  private  parties  undertake  the  improvement  of  the  river  from  Waco 
to  Richmond,  the  work  of  the  General  Government  might,  from  the  effects  of  their 
work,  be  a^ain  injured  or  rendered  of  no  effect. 

Considering  all  the  circumstances  of  the  case,  it  would  seem  that  for  the  present 
at  least  no  action  bv  the  General  Government  is  to  be  recommended. 
Very  respectnilly,  your  obedient  servant, 

Wm.  C.  LANQPrrr, 
First  Lieut.,  Corps  of  Engineers, 

Postscript. — ^In  order  to  avoid  misunderstanding  it  may  be  well  to  state  that,  in 
speaking  of  the  commerce  of  the  river,  I  have  not  included  the  seagoing  vessels 
which  enter  the  river  between  the  jetties  and  stop  at  Velasco,  and  which  have  here- 
tofore been  laden  mainly  with  materials  for  the  works  of  the  Brazos  River  Channel 
and  Dock  Company,  which  company  has  constructed  the  jetties,  and  propose  to  con- 
trol the  river  for  a  distance  of  at  least  12  miles  from  its  mouth. 

Maj.  CuAS.  J.  Allex, 

Corps  of  Engineers,  U,  S,  A, 
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[Printed  in  Honse  Ex.  Doc.  No.  22,  Fifty -second  Coni^retii,  first  session*] 

PRELIMINAEY  EXAMINATION  OF  WEST  GALVESTON  BAY,  TEXAS,  FROM 
CHRISTMAS  (CHRISTIANS)  POINT,  WITH  A  VIEW  OF  REOPENING  THE 
CHANNEL  THROUGH  WEST  BAY. 

United  States  Engineer  Office, 

Galveston^  Tex.j  December  12^  1890. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  '^  West  Galveston  Bay,  from  Christians  Point, 
with  a  view  of  reopening  the  channel  through  West  Bay,''  made  in 
bompliance  with  the  requirements  of  sections  17  tod  18  of  the  river 
and  harbor  act  of  Congress  approved  September  19, 1890.' 

'West  Bay  is  an  expanse  of  water  between  Galveston  Island  and  the 
mainland,  and  extending  from  Galveston  Bay  to  San  Luis  Pass.  Be- 
tween West  Bay  and  Bastrop  and  Oyster  bays  is  Mud  Island.  (Please 
see.lJnited  States  Coast  Survey  Chart  No.  105.) 

The  point  of  land  between  Oyster  and  Bastrop  bays  is  noted  on  that 
chart  as  Christmas  Point,  though  it  is  sometimes  called  Christis^s 
Point. 

Oyster  Bay  is  connected  with  the  Brazos  Eiver  by  a  canal  executed 
by  a  private  corporation.  This  canal,  I  am  informed,  is  now  undergoing 
deepening  to  maintain  a  6-foot  depth  of  water. 

An  examination  of  West  Galveston  Bay  was  made  in  November  last 
under  my  direction  by  Mr.  R.  B.  Talfor,  assistant  engineer.  The  fol- 
lowing, quoted  from  his  report  of  the  examination,  shows  the  present 
condition  of  the  channel  and,  approximately,  the  extent  of  obstruction 
to  a  5-foot  navigation: 

In  accordance  with  the  above  instmctioiis  I  left  Galveston  at  8 :30  a.  m.  of  the 
27th  with  the  schooner  Andrew  Boden  for  Christmas  Pomt,  via  West  Galveston  Bay. 
The  first  obstruction  to  a  5-foot  navigation  was  encountered  at  the  Deer  Islands, 
where  but  3  feet  was  found  in  the  steamboat  channel,  the  tide  at  the  time,  10  a.  m., 
27th  instant,  being  approximately  about  three-fourths  of  a  foot  below  mean  low 
tide,  with  a  l>ottom  width  of  from  50  feet  to  100  feet  (approximately)  for  a  distance 
of  about  one-half  a  mile.  Second  obstruction  was  found .  at  Caronkaway  Reef,  7 
miles  southwest  of  the  Deer  Islands,  over  which  3i  feet  was  the  least  depth  found. 
The  present  steamboat  channel  is  about  three-fourths  of  a  mile  to  the  northward  of 
the  old  dredged  out  which  was  fiUed  up  by  the  cyclone  of  1875.  The  present  channel 
through  the  reef  is  quite  lumpy  for  a  distance  of  about  three-fourths  of  a  mile,  with 
about  3  feet  of  water  on  the  lump  at  mean  low  tide.  Third  obstruction  is  at  Shell 
Island,  which  lies  about  three^fourths  of  a  mile  southwest  of  Caronkaway  Reef,  on 
which  is  about  3  feet  of  water  at  mean  low  tide :  length  of  shoal  about  one-fourth 
mile.  Fourth  obstruction  is  about  1^  miles  nortn  of  Ban  Luis  Pass,  on  which  was 
found  4  feet  of  water  (12  m.^  27th  instant),  tide  approximately  at  mean  low ;  length 
of  shoal  about  one-half  mile.  Fifth  obstruction  is  in  Oyster  Bay,  about  three- 
fourths  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  channel  lastC 
dredged  makes  a  sharp  angle  with  the  general  line  of  the  cut  (see  chart).  Three 
feet  was  the  shoalest  depth  found  at  this  point,  its  length  from  5-foot  contour  to  5« 
foot  eontour  being  about  one-half  mile. 
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It  appears  from  paper  (copy  hr^rtnvith)  received  from  Mr.  Branch  T. 
Masterwon,  of  Galvfij^iton,  that  tlit^  8tat«  of  Texas  in  1859  liad  adiaiiuel 
dredgfd  iwross  Deer  Islandy  Sbell,  Carancahiiii  (Caronkawaj),  and 
(Jbriwtian  Point  roefn,  and  tliat  the  channel  remaincMi  open  sixteen  years 
until  its  ilepth  and  width  were  redixced  by  the  cyclone  of  1S75.  Also, 
that  this  channel  whoti  open,  fur lu shed  an  ontlet  to  market  for  tlie 
crops  of  Brazoria  County,  whieli  uow  has  a  pt»[»ilation  of  11^000,  a-s  well 
aa  of  the  must  thickly  settled  part  of  ^fatagorda  County  and  the  lower 
part  of  Fort  Bend  County';  in  fart,  for  all  frei^jht  tributary  to  Brazos 
Eivcr  and  Chncolalc  and  liastrop  biivcnis  aod  Oy^^ter  Creek,  That  the 
partial  closing  of  the  channel  by  the  cyclone  of  1875  forces  a  large  part 
of  the  traflBc  to  be  ca^ed  on  by  hauling  to  the  river  and  by  boating  to 
Columbia,  about  40  miles  above  the  mouth  of  the  river,  thence  by  rail- 
road to  Houston  and  Galveston,  causing  loss  of  time  and  additional 
expense  to  farmers  in  shipping  their  produce  to  market.  That  notwith- 
standing the  delay  in  waiting  for  high  tides  to  enable  crossing  the  reefs, 
one  steamboat  brings  to  market  large  quantities  of  cotton  and  that  it 
carries  iu  return  cargoes  of  merchandise.  That  a  great  deal  of  freight 
is  also  carried  by  safi  vessels  in  the  open  Gulf  by  selecting  times  when 
the  Gulf  is  sufficiently  calm  to  take  the  risk,  though  insurance  compa- 
nies have  declined  to  insure  cargoes  by  the  open  Gulf  route  as  being  too 
hazardous  for  regular  navigation  by  light-draft  bay  and  river  sail  ves- 
sels or  steamers.  And  that  the  reopening  of  the  channel  through  the 
reefs  wiU  increase  safety  and  speed  in  navigation  and  develop  a  con- 
stantly increasing  trade. 

From  a  statement  also  made  by  Mr.  Masterson,  December  6  (copy 
herewith),  it  appears  that  the  value  of  the  traffic  through  West  Bay  in 
one  season  from  Brazos  Biver  alone  amounted  to  $732,000.  In  that 
statement  it  is  also  claimed  that  one  steamboat  from  the  Brazos  Biver 
(by  this  route)  running  constantly  reduced  freight  charges  50  per  cent. 

It  would  appear  from  the  report  and  statistics  that  the  channel 
through  West  Galveston  Bay  to  Christians  (Christmas)  Point  is  worthy 
of  improvement  by  the  General  Government,  provided  the  cost  of  such 
be  not  disproportionate  to  the  extent  of  the  traffic  as  stated. 

The  expense  of  a  full  survey  from  which  to  determine  the  practicability 
and  cost  of  such  improvement  is  estimated  at  $3,000. 

Appended  hereto  are  an  extract  from  the  report  of  Mr.  Talfor  and 
copies  of  statements  by  Mr.  Masterson. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  J  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  ^.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  Indorsement.] 

U.  S.  Engineer  Office, 

Southwest*  Division, 
New  YorJcj  December  22, 1890. 
BespectfuUy  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  local  engineer  that  this  route  is  worthy 
of  improvement.    To  what  extent  depends  on  the  cost,  which  can  only 
be  determined  by  a  survey.  ^ 

C.  B.  ComstockP^OqIc 
Colonel  of  Engineers,  BvU  Brig.  Oen.^  U.  8.  A.^  ^ 

Division  Engineer, 
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bepobt  of  mb.  r.  b.  talfor,  assistant  bngdnssit. 

United  States  Ekginber  Office, 

Galveston,  Tex.,  November  29, 1890, 

63R :  I  have  the  lionor  to  report  on  a  preliminary  examination  of  the  channels 
through  West  Galveston  Bav  to  Christmas  Point,  per  yonr  letter  of  instructions  on 
the  26th  instant.  In  acoordance  with  the  above  instructions,  I  left  Galveston  at 
8 :30  a.  m.  of  the  27th  with  the  schooner  Andrew  Boden  for  Christmas  Point  via  West 
Galveston  Bay.  The  first  obstruction  to  a  5-foot  navigation  was  encountered  at  the 
Deer  Islands,  where  but  3  feet  was  found  in  the  steamboat  channel,  the  tide  at  the 
time,  10  a.  m.,  27th  instant,  being  approximately  about  three-fourths  of  a  foot  below 
mean  low  tide,  with  a  bottom  width  of  from  50  feet  to  100  feet  wide  (approximately) 
for  a  distance  of  about  one-half  a  mile.  Second  obstruction  was  found  at  Caronka- 
way  Reefy  7  miles  southwest  of  the  Deer  Islands,  over  which  3i  feet  was  the  least 
depth  found.  The  present  steamboat  channel  is  about  three-fourths  of  a  mile  to 
the  northward  of  the  old  dredged  cut  which  was  filled  up  by  the  cyclone  of  1875. 
The  present  channel  through  the  reef  is  quite  lumpv  for  a  distance  of  about  three- 
fourths  of  a  mile,  with  about  3  feet  of  water  on  the  lump  at  mean  low  tide.  Third 
obstruction  is  at  Shell  Island,  which  lies  about  three-fourths  of  a  mile  southwest  of 
Caronkaway  Reef,  on  which  is  about  3  feet  of  water  at  mean  low  tide;  length  of 
shoal  about  one-fourth  mile.  Fourth  obstruction  is  about  li  miles  north  of  San  Luis 
Pass,  on  which  was  found  4  feet  of  water  ^12  m.,  27th  instant),  tide  api^roximately  at 
mean  low ;  length  of  shoal  about  one-half  mile.  Fifth  obstruction  is  in  Oyster  Bay, 
about  three-fourths  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  chan- 
nel last  dredged  makes  a  sharp  angle  with  the  general  line  of  the  cut  (see  chart). 
Three  feet  was  the  shoalest  depth  found  at  this  point,  its  length  from  &-foot  contour 
to  5-foot  contour  being  about  one-half  a  mile. 

In  connection  with  the  above,  I  would  respectfully  refer  to  the  fact  that  if  the 
channels  throusrh  the  reefiB  were  staked  off  with  beacons  simOar  to  the  one  at  Han, 
nas  li^and  in  Galveston  Bay,  fiie  present  navigation  would  be  greatly  benofited 
thereby. 

3  beacons  at  Deer  Island. 

8  beacons  at  Caronkawav  Reef^ 
2  beacons  at  Shell  Island. 
2  beacons  at  San  Luis  Pass. 

4  beacons  at  Christmas  Point. 


CHARACXBB  OF  BOTTOMS. 

At  Deer  Island,  shell  and  mud;  at  Caronkaway,  shell  and  mud;  at  San  Luis  Pass, 
sand;  at  Christmas  Point,  soft  mud  in  channel,  stiffer  mud  on  sides  of  cut. 
Attached  herewith  are  commercial  statistics  furnished  by  Mr.  Branch  Masterson. 
Very  respectfully,  your  obedient  servant, 

R.  B.  Talfor, 
United  States  Assistant  Engineer. 
MaJ.  Chab.  J.  Allen, 

Corps  of  Engineers,  U,  8,  A. 


STATEMENT  FURNISHED  BY  MB.   BRANCH  T.   MASTERSON,   NOVEMBER  6,  1890. 

In  1859  the  State  of  Texas  had  a  channel  dredged  across  Deer  Island  Reef,  Shell 
Reef,  Carancahua  Reef,  and  Christian  Point  Reef,  the  balance  of  the  entire  distance 
through  West  Galveston  Bay  gives  open  water  navigation  for  vessels  drawing  not 
exceeding  5  feet.  This  channel  remained  open  until  the  cyclone  of  1875,  sixteen 
years,  without  a  dollar's  expense,  and  was  constantly  used.  That  cyclone  by  vio- 
lent force  of  the  water  dllea  in  tne  channel  on  the  sides  with  sand  and  small  shells 
until  it  became  only  firom  2^  to  3  feet  at  low  tide,  and  too  narrow  to  pass  through 
except  at  full  tide.  When  this  channel  was  open  it  furnished  the  outlet  to  market 
for  the  crops  of  Brazoria  County,  which  now  has  a  population  of  over  11,000  peoplcL 
as  well  as  the  most  thickly  settled  part  of  Matagorda  and  lower  part  of  Fort  Bend 
County,  in  fact  all  freight  tributary  to  Brazos  River  and  Chocolate  and  Bastrop 
bayous  and  Oyster  Creek.  ,       ^      ^^  v 

The  trade  kept  two  steamboats  with  carrying  capacity  of  500  bales  of  cotton  each 
eoDstantly  employed^  and  numerous  sail  vessels  and  trading  boats.    The  partial  olos- 
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ing  of  the  channel  forces  a  large  part  of  the  traffic  to  be  carried  on  by  hauling  to  the 
river;  boating  to  Columbia,  about  40  miles  from  the  mouth  of  the  river,  and  thence  to 
be  hauled  by  railroad  up  to  Houston  and  down  to  Galveston,  causing  loss  of  time  and 
additional  expense  for  farmers  to  get  their  freight  or  ship  tnellr  products  to  market. 
Notwithstanding  the  delay  of  waiting  for  high  tides  to  cross  these  reefs,  one  steam- 
boat has  brought  to  market  over  this  route thousand  bales  of  cotton  from 

September  1,  1889,  to  May  1, 1890,  and  carrying  retumin^^  cargoes  of  merchandise,  and 
a  large  part  of  the  freight  was  brought  by  sail  vessels  in  the  open  Gulf  by  selecting 
times  wnen  the  Gulf  was  sufficiently  calm  to  take  the  risk.  Insurance  companies 
have  declined  to  insure  cargoes  by  the  open  Gulf  route  as  being  too  hazardous  for 
regular  navigation  by  lieht-draft  bay  and  river  sail  vessels  or  steamers. 

The  reopening  of  the  channel  through  the  reefs  will  increase  the  safety  and  speed 
in  navigation  and  develop  a  constantly  increasing  trade.  This  would  require  at 
Deer  Island  Reef  dredging  &om  1  to  3  feet  deep,  60  feet  wide,  800  yards  long;  at 
Shell  Reef,  about  400  yards  long ;  at  Carancahua  Reef,  about  600  yards  long,  and 
Christian  Point  Reef,  about  500  yards  long.  When  the  State  of  Texas  dredged  this 
channel  in  1859  no  timber  or  other  material  was  used  to  prevent  the  filling  up,  the 
ebb  and  flow  of  the  tide  through  the  channel  keeping  it  open  without  expense  until 
partially  filled  in  by  shell  and  sand  moved  by  the  cyclone  in  1875. 


USTTER  OF  MR.   BRANCH  T.   MA8TERS0N,  ATTORNEY  AT  LAW, 

Galveston,  Tex.,  Deoemher  6, 1890. 
Dear  Sir:  In  response  to  your  inquiry  as  to  the  extent  of  the  traffic  to  be  bene- 
fited by  opening  the  channel  through  the  reefs  in  West  Bay,  I  beg  to  report  that  in 
one  season  the  traffic  firom  Brazos  River  alone  was  as  follows : 

^^ugar,  2,240  hogsheads $224,000 

Cotton,  3,600  bales 216,000 

Molasses,  2,500  barrels 50,000 

Hides,  8,000 30,000 

Lumber,  446,000  feet 9,000 

Merchandise,  20,800  barrels 208,000 

Total 732,000 

This  only  includes  the  freight  of  light-draft;  steamers,  and  would  easily  be  doubled 
but  for  the  fact  that  in  low  tides  in  winter^  when  the  bulk  of  the  crop  is  marketed, 
the  steamers  irec^uently  take  a  week  waiting  for  tides  to  cross  the  reef,  and  all 
freight  that  requires  prompt  and  certain  delivery  could  not  come  by  the  bay  route. 
The  commerce  would  not  onlv  be  increased,  but  a  reliable  water  route  would  result 
in  greater  competition  and  cheaper  freight.  One  steamboat  from  the  Brazos  River 
running  constantly  has  resulted  in  a  reduction  of  50  per  cent  in  freight  charges.  In 
giving  data  I  have  omitted  boats  from  Oyster  Creek,  Bastrop,  and  Chooolate  bayous, 
as  I  have  not  the  information  as  to  them. 
Very  respectfrdly, 

Branch  T.  Mastsbson. 
M%|.  Chas.  J.  Allen, 

Ccrp9  of  Engineers,  U.  S.  A. 


SURVEY  OF  WEST  GALVESTON  BAY,  TEXAS,  FROM  CHRISTMAS  (CHRIS- 
TIAN8)  POINT,  WITH  A  VIEW  OF  REOPENING  THE  CHANNEL  THROUGH 
WEST  BAY. 

United  States  Bngu^iSr  Office, 

Oalvestofij  Tex.^  Ifovemher  ;87, 1691^ 

General:  I  have  the  honor  to  submit  herewith  my  report  of  a  sur- 
vey of  "  West  Galveston  Bay,  from  Ohrintians  Point,  with  a  view  of 
reopening  the  channel  through  West  Bay,"  made  in  compliance  with  the 
requirements  of  sections  17  and  18  of  the  river  and  harbor  act  of  Con- 
gress of  September  19, 1890. 

In  my  report  of  the  preliminary  examination  of  the  bay,  dated  Decern- 
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"ber  12, 1890, 1  wrote,  referring  to  certain  statements  forwarded  with 
tliat  report,  as  follows : 

It  would  appear  from  the  report  and  statistics  that  tlie  channels  throngh  West  Bay 
to  Christians  (Christinas)  Point  are  worthy  of  improvement  by  the  General  Govern- 
ment, provided  the  cost  of  such  be  not  disproportionate  to  the  extent  of  the  traffic 
as  stated. 

A  fiill  survey  from  which  to  determine  the  cost  of  improvement  was 
made  in  March  and  April  last,  excepting  that  the  shore  lines  of  Deer 
Island  were  run  during  the  past  month. 

The  survey,  covering  39  square  miles,  24  of  which  were  sounded,  was 
made  under  my  direction  by  Mr.  Gerald  Bagnall,  assistant  engineer,  a 
copy  of  whose  report  upon  the  same  is  herewith.  The  sum  of  $2,000  was 
allotted  me  for  the  purpose  of  making  the  survey: 

It  was  necessary  to  sound  large  portions  of  the  bay  closely,  as  there 
had  been  no  survey  of  the  locality  since  1880,  and  it  was  important  to 
ascertain  what  changes,  if  any,  had  occurred  in  channels  since  that 
year.  It  was  claimed  by  some  interested  in  the  navigation  of  tiie  bay 
that  channels  excavated  through  the  shoals  by  the  State  of  Texas  in 
1869  had  been  more  or  less  filled  up  by  the  cycloneof  1875.  It  appeared, 
therefore,  as  not  unlikely  that  the  cyclone  of  1886  might  have  caused 
further  filling  of  the  channels. 

The  act  authorizes  an  examination  or  survey,  or  both,  "  firom  Chris- 
tian's Poinf  From  direct  information  gained  it  was  evident  that  the 
point  of  land  lying  between  B^trop  and  Oyster  bays  and  about  3  miles 
west  of  San  Luis  Pass  was  the  point  meant  in  the  act.  On  the  17.  S. 
Coast  SurVey  chart  this  point  is  marked  as  Christmas  Point,  by  which 
name  it^^is  most  generally  known.  The  channel  passing  along  the  point 
is  claimed  to  be  the  most  dif&cult  of  navigation  of  any  of  the  channels. 

The  survey  commenced  at  a  point  between  the  raikoad  bridges  which 
cross  from  Galveston  Islandto  the  mainland  of  Texas  and  Deer  Islands, 
and  extended  to  the  west  end  of  Oyster  Bay,  the  whole  being  regarded 
as  West  Bay. 

The  ruling  depth  at  mean  low  tide  from  the  railroad  bridges  to  San 
Luis  Pass  is  3J  feet,  excepting  at  Karonkaway  Eeef,  where,  in  a  few 
places,  it  is  3.2  feet.    For  considerable  distance  there  is  a  depth  of  5  feet. 

In  San  Luis  Pass,  which  connects  West  Bay  with  the  Gulf  of  Mexico, 
the  depth  is,  according  to  U.  S.  Coast  Survey  chart,  7  to  8  feet.  The 
ruling  depth  in  Oyster  Bay  up  to  the  entrance  to  the  Galveston  and 
Brazos  Canal,  which  connects  that  bay  with  Brazos  Eiver,  is  3  feet,  ex- 
cepting for  a  short  distance,  over  which  it  is  2.8  feet.  The  depth  in  the 
canal  has  been  increased  by  dredging  during  the  past  season,  as  I  am 
informed,  to  7  feet. 

The  average  rise  of  the  tide  in  West  Bay  is  about  1  foot.  During 
the  prevalence  of  "  northers"  the  depth  in  the  bay  is  considerably  less 
than  that  at  mean  low  tide,  and  vessels  are  at  such  times  subject  to 
delay. 

The  canal  is  owned  and  operated  by  a  private  corporation,  which  has 
the  right  to  exact. tolls  of  vessels  making  use  of  it.  Improvement  of 
the  mouth  of  the  Brazos  River  is  also  carried  on  by  a  private  corpora- 
tion, which  is  empowered  to  collect  tolls  under  certain  regulations. 
Vessels  entering  Brazos  River  from  the  Gulf  of  Mexico,  and  con- 
versely, pass  through  one  or  the  other  of  these,  improvements. 

The  difficulty  in  navigating  West  Bay  is  due  to  insufficient  depth,^ 
principally  during  "  northers,'^  and  to  narrow  and  tortuous  channels  at" 
a  number  of  points,  as  can  be  seen  by  inspection  of  the  map*  herewith. 

*  Not  printed. 
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Those  intere-sted  in  unprovemeot  of  West  Bay  are  desirotis  of  secur- 
ing a  depth  of  5  feet  in  the  channels  at  low  tide.  The  oost  of  excava- 
tion to  secure  eoutinuous  channels  of  least  width  of  100  fe^t  and  of 
depth  of  i  feet,  also  of  5  feet,  is  given  below. 

Following  tbe  line  of  the  preiieiit  channel,  ^vhioh  is  marked  on  the  map 
c^fffPy  q^  r^  there  witl  be  ref|oired^  in  order  to  obtain  a  deptb  of  4  fret^ 
the  excavation  and  removiil  of  216,i)29  cubit;  varda  of  niMt*  rial,  at  an 
efttimated  c«al  *>f .* _ $0',  or;2.  7G 

For  a5-loot  depth  the  quantity  to  be  oxravated  and  renioved  would  be 
501,112  cubic  yards,  at  an  estimated  cost  of 220, 489. 28 

Following  the  most  direct  route  through  the  bay,  marked  on  the  map 
c,  9f  t,  7,  V,  the  quantity  of  excavation  required  for  a  4-foot  depth  would 
be  213«012  cubic  yarda;  estimated  cost 93,725.28 

For  a  5-foot  depth,  480,155  cubic  yards  would  have  to  be  excavated,  at  an 
estimated  cost  of 211,268.20 

The  cost  per  cubic  yard  is  placed  at  40  cents  on  account  of  the  dis- 
tances through  which  the  excavated  material  would  have  to  be  con- 
veyed. To  the  cost  of  dredging  has  been  added  10  per  cent  to  cover 
contingencies  of  engineering  and  inspection. 

The  exi)ense  of  dredging  channels  of  the  depths  just  given,  and  to  a 
width  of  200  feet,  would  be  nearly  'double  that  of  100-foot  channels. 

The  cost  of  any  one  of  the  foregoing  is  regarded  as  beyond  proportion 
to  the  amount  of  present  or  immediately  prospective  commerce  that 
would  be  benefited  by  such  improvement. 

There  are  two  steamers  at  present  navigating  West  Bay,  carrying 
freight  and  passengers  between  Brazos  River  and  Galveston.  They  are 
the  Whitewater  J  with  carrying  capacity  of  550  bales  of  cotton,  and  the 
Emily  P.,  of  150  bales  capacity.  A  new  steamer,  the  Hiawatha^  of  1,200 
bjtles  capacity,  has  been  purchased  and  is  now  on  her  way  from  New 
Orleans  to  be  added  to  the  line  of  steamers  navigating  the  bay. 

It  is  stated  in  the  letter  of  Mr.  Branch  Masterson,  vice-president  ot 
the  line  (copy  of  letter  herewith),  that  the  freight  transported  during 
the  past  ten  months  by  one  of  the  steamers  aggregated  about  4,000 
tons,  of  an  approximate  value  of  $800,000.  He  could  not  state  the  total 
amount  of  freight  in  tons  carried  by  the  steamers  or  by  the  small  sail- 
ing craft  that  also  bring  cotton  and  other  produce  from  the  Brazos  to 
Galveston.  It  is  his  opinion  that  an  improvement  to  admit  of  steamers 
crossing  the  reefs  without  waiting  for  high  tide  would  result  in  more 
than  doubling  the  commerce. 

Considerable  improvement  of  the  navigation  would  result  from 
straightening  the  channels  and  removing  the  points  bordering  them, 
and  also  from  effecting  a  trifling  amount  of  deepening  by  dredging  so 
as  to  afford  a  least  width  of  200  feet  and  depth  of  3i  feet  in  the  bay  be- 
tween the  railroad  bridges  and  San  Luis  Pass,  and  least  width  of  100 
feet  and  depth  of  3  feet  along  Christmas  (Christians)  Point,  following 
the  line  of  existing  channel  c,  g^  p,  g,  v,  the  reason  for  the  diiBference  in 
width  and  depth  for  the  two  being  that  the  former  portion  is  navigated 
by  more  and  larger  sailing  vessels  than  is  the  latter,  which  is  princi- 
pally used  by  the  steamboats  of  the  company,  which  are  of  light  draft 

Such  an  improvement  would  call  for  excavation  as  follows: 

Between  the  railroad  bridges  and  San  Luis  Pass cubic  yards . .  48, 740 

In  Christmas  (Christians)  Point  Channel do 11,040 

59,780 

At  40  cents  per  yard $23,912.00 

Add  15  per  cent  for  contingencies  of  engineering  and  inspection^  i  ^y  K^J^      S,  586. 80 

Total  for  dredging 27,498.80 
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The  material  to  be  dredged  is  composed  mostly  of  a  mixture  of  mtid, 
sandy  and  shells. 

Lf  an  improvement  is  ordered,  the  channel  should  be  marked  by  suit- 
tk\^\e  beacons,  the  estimated  cost  of  which  is  (1,500  in  addition  to  that 
jnst  estimated  for  dredging.  These  sums,  aggregating  $28,998.80,  can, 
in  my  opinion,  be  profitably  expended  in  the  interest  of  the  pubUc  in  re- 
ducing the  difficulties  in  the  way  of  navigation  through  West  Bay, 
and  should  Congress  order  the  improvement  the  amount  estimated 
($28,998.80)  can  be  profitably  expended  in  one  year. 

A  small  amount  of  redredging  might  in  time  become  necessaryi 
though  it  is  believed  that  dredging  in  West  Bay  will  be  reasonably 
permanent. 

STATISTICAL. 

The  locality  under  survey  is  in  the  collection  district  of  Galveston, 
Tex.,  at  which  port  the  revenue  collected  for  the  fiscal  year  ended  June 
30, 1891,  was  $174,489.92. 

The  nearest  light-houses  are  at  Half-Moon  Beef  and  Bedfish  Bar,  in 
Galveston  Bay,  and  at  Bolivar  and  Fort  Point,  at  entrance  to  Galveston 
Bay. 

There  is  a  United  States  life-saving  station  at  San  Luis  Pass,  and  also 
one  at  Fort  Point. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  0.  B.  Gomsteck,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indoncnient.] 

IT.  S.  Enginebb  Office, 
Southwest  Division, 

If^cw  YorJcj  December  9y  1891. 
Bespeetfolly  forwarded  to  the  Chief  of  Engineers. 
The  views  oi  the  district  engineer  are  concurred  in. 

O.  B.  Comstook, 
Colonel  of  Engineers^  Bvt.  Brig.  Qen.^  17.  8.  A.^ 

Division  Engineer. 


BBPORT  OF  MR.  QEIULLD  BAONALL,  ASSISTANT  ENOIinSBR. 

United  States  Engineer  Offios, 

Oalveston,  Tex.,  November  16,  1891, 
Major:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  West 
Bay  and  Christmas  Point,  made  in  accordance,  with  your  instractions,  together  with 
estimates  for  the  construction  of  a  channel. 

The  survey  was  commenced  on  March  2, 1S91,  and  completed  on  April  18, 1891. 
The  area  surveyed  embraces  about  39  square  miles,  of  which  24  square  miles  was 
sounded  over.  A  system  of  triangulation  connected  with  the  triangulation  stations 
in  Galveston  Bay  was  carried  down  to  Karonkaway  Point,  and  repeated  angles  read 
at  each  station.  A  base  line  15,055.1  feet  long  was  measured  from  A  1  to  A  3,  and 
the  work  checked  at  the  lower  end  by  a  measured  line  from  D  to  £.  At  Christmas 
Point  a  base  line  2,820.8  feet  long  was  measured  from  P  to  P^  and  an  independent 
system  6t  triangulatioii  laid  out  embracing  6  stations.  About  55  miles  of  shore  line 
t  run  in  West  Bay,  and  about  7  miles  in  Oyster  Bay.  The  stations  on  shore  had 
nva  92 Oft 
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tripoils  erected  over  thera,  whik  those  in  the  water  coasiflted  of  a  fiimple  pole  wiUi 
ji  bsill  on  top.  In  Wetit  Bay  13  tripotla  w»re  erected,  iiiuliidinj^  one  at  Vir^U 
Ptiiiit.  not  hIiowij  on  miip,  and  4  single  poles.  In  Ojster  Bay  4  f  ripofla  and  2  «ingld 
poUvi  were  nstid.  Tim  location  of  the  stations  is  marked  on  the  ground  by  jralvan- 
ized  iroti  rod^  7  feet  long  and  binlur  tubes,  both  being  placed  at  the  principal 
stations,  while  tubL^s  only  were  put  at  the  others* 

TIDE  GAITGKS. 

Five  tide  ganges  were  establUhPd  in  Wfst  Bay  and  one  in  Oyater  Bay.  In  West 
Bay  T.  O,  No.  1  waa  eHtabliahed  on  the  railroad  trestie,  Ko.  2  north  of  Deer  Island, 
No.  3  about  2  iiiilea  south  of  Deer  Island^  No.  4,  2  miles  above  KaroDkaway,  and  No.  5 
off  Karon  k:i way  Point. 

A  liuii  of  level.s  was  run  from  the  H.  M*  on  the  Hendley  building  to  the  railroad 
trestle  at  roi*s  West  Bay  and  ronnr^ti'd  with  T,  (».  Nf*.  Ij  at  which  b*>nrly  reading 
were  taken  night  and  day  for  two  months.  The  other  gauges  were  connected  witii 
this  by  comparisons  of  high  and  low  water  readings,  the  observations  having  been 
taken  when  practicable  during  the  progress  of  l£e  survey.  As  a  check  No.  1  was 
connected  with  No.  3  by  a  line  of  levels  run  down  the  island  shore  to  a  temporary 
fi^auge  at  the  nearest  point  of  shore,  which  was  connected  with  the  latter  by  watw 
level  comparisons.  Li  like  manner  the  result  of  comparisons  between  readings  on 
Nos.  4  and  5  was  checked.  At  Christmas  Point  it  was  not  practicable  with  the 
means  and  time  at  our  disposal  to  get  a  tide  record  oovering  a  sniOlciently  lone  period 
by  which  to  establish  a  correct  plane  of  mean  low  tide.  It  was  therefore  thought 
best  to  use  a  plane  deduced  from  the  survey  of  1880.  The  plane  thus  found  and  used 
was  secured  by  a  bench  mark. 

BENCH   MARKS. 

Bench  marks  were  established  on  the  nearest  point  of  shore  to  each  of  these 
gauges  and  are  as  follows: 

B.  M.  No.  2  is  an  iron  bolt  in  center  of  an  old  12  by  12  pile  west  of  the  first  bent  on 
the  railroad  bridge  and  on  the  southwest  side  of  bridge  18  inches  from  present  south 
pile  of  said  bent. 

B.  M.  6  is  a  square-headed  iron  bolt  driven  to  the  surface 't>f  ground  close  to  the 
iron  tube  at  A  ^*    Its  elevation  above  mean  low  tide  is  4.210  feet. 

B.  M.  No.  10  is  a  square- headed  iron  bolt  driven  to  the  surface  of  the  ground  near 
a  bush  on  shell  reef  opposite  station  3  and  in  line  with  station  3  and  Galveston  Water 
Tower.    Its  elevation  above  mean  low  tide  is  3.645  feet. 

B.  M.  No.  1  is  a  round  iron  bolt  driven  within  2  inches  of  the  ground  at  Karonka- 
way  Point  and  located  by  the  following  sextant  angles: 

7andC 43°  52^  40"  * 

Cand5 30°  32'  40" 

o  and  6 72^  68'  40" 

Its  elevation  above  mean  low  tide  is  3.965  feet. 

B.  M.  No.  3  is  located  1  foot  north  of  B.  M.  No.  1.  It  is  a  square-headed  bolt 
driven  close  to  the  surface  of  the  ground.  Its  elevation  above  mean  low  tide  is  3.801 
feet. 

B.  M.  No.  4  is  an  iron  bolt  driven  within  2  inches  of  the  surface  of  the  ground  and 
the  main  land  opposite  station  X.    It  is  located  by  the  following  angles: 

TandO 20°  35'  00" 

Cand5 34°  10'  00" 

AandB 79^  18'  00" 

Its  elevation  above  mean  low  tide  is  3.597  feet. 

The  B.  M.  at  Christmas  Point  is  a  square-headed  iron  bolt  driven  to  the  surface  of 
the  ground  about  1  foot  from  the  boiler  tube  at  P.  Its  elevation  is  5.545.  The  ele- 
vation of  top  of  the  boiler  tube  is  7.065. 

The  survey  embraced  those  portions  of  the  route  between  the  railroad  bridge  at 
the  northern  extremity  of  West  Bay  and  the  entrance  to  the  Brazos  River  Canal, 
where  a  depth  of  5  feet  could  not  be  found.  The  width  surveyed  at  the  different 
points  depended  on  the  following  conditions :  Where  the  best  route  was  well  defined, 
as  was  the  case  near  Deer  Island,  the  area  surveyed  was  limited  to  shoal  wat^  on 
each  side  of  present  channel;  at  points,  however,  where  doubt  existed  as  to  the  most 
economical  route,  as  was  the  case  about  Karonkaway,  the  survey  was  then  made  to 
embrace  nearly  tne  full  width  of  the  bay. 

ESTIMATES. 

Estimates  for  a  4-foot  and  for  a  5-foot  channel  200  feet  wide  have  been  made  over 
two  Ihies,  one  following  the  most  direct  practicable  route,  the  -other  following  the 
present  steamboat  channel  as  shown  by  dotted  line  on  chart.    Another  estima&  has 
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be«n  inaiTi*  for  mi  proving  the  prt^si^ufc  route  to  thw  i^xtcut  of  cut^il!iT  u{['  points  anrl 
wiiliMiiux  ilio  nn»fen|re  throu;:^h  the  retifti,  giving  a  ipiiumura  depth  in  VVfiHt  FUv  of  3k 
fijot  lit  iiu'iiu  low  tule.,  Ehnd  in  Oyster  Bay  a  mini  mum  depth  of  li  frrt  at  nii^an  low 
tide,  TlxiB  latter  estimate  doo»  not  (contemplate  iuereasiug  the  norioal  depths  of  tbe 
buy** 

In  making  np  the  quantities  an  extra  depth  of  0.5  foot  was  added  to  cover  unavoid- 
able excess  of  depth  of  cutting.  As  this  is  a  smaU  margin  the  price  per  cubic  vard 
has  been  slightly  increased  over  what  it  would  have  been  with  a  larger  margin  of 
depth. 

The  estimated  cost  has  been  placed  high  on  account  of  ^he  difficulty  of  disposing 
of  the  material  in  a  shoal- water  bay,  combined  with  the  light  cutting  required.  The 
total  length  to  be  dredged,  following  the  most  direct  route,  is  as  follows : 


4-foot  chanoel 

5^  foot  channel. 

In  "WeBt  Bay • 

Feet. 
84,5S5 
17, 500 

Feet. 

53.855 
17,500 

In  ()TAt4V  Bav ....>........................ . 

. 

52,055 

71,365 

The  amount  of  material  to  be  removed  would  be  for  a — 


4-foot  channel. 

5-foot  olumnel. 

In  West  Bay 

In  Oyster  Bay 

onb.yds.. 

282,875 
163,474 

697,377 
282,759 

445,849 

980,136 

At  40  cents  per  cnbic  yard 

$178,339.60 
17,833.96 

$392. 054. 40 
39  205  44 

Add  10 i>er cent  for c-onti»ig<^nci«^ -.^-^-,,-,,-^  

Xotals 

(1)    196,173.56. 

(2) 

431,259.84 

Following  the  present  steamboat  channel  the  amount  to  be  dredged  and  cost  would 
be  as  follows : 


• 

4-foot  channel. 

5-foot  channel. 

In  West  Bav  ...■. 

.............  cub.  yds  . 

288,408 
163, 474 

739  290 

In  Oyster  Bay 

(k».... 

282, 759 

451,882 

1,022.049 

$180, 752. 80 
18, 075. 28 

$408,819.60 
40,881.96 

Add  10  ner  cent  for  contiifirencies 

Totals 

(3)    198,828.08 

(4)     449,701.56 

Estimated  cost  of  i/sddening  through  the  reefs  and  cutting  off  points,  etc. : 

In  West  B^ cub.  yds..  48,740 

Christmas  Point do...,  27,600 


76,340 


At  40  cents  per  cubic  yard $30,536.00 

Add  20  per  cent  for  contingencies 6, 107.20 

Total 36,643.20 

The  amount  of  work  estimated  for  in  the  last  case  would  provide  sufficient  depth 
for  most  if  not  all  the  commerce  at  proseut  using  those  bays,  except  during  severe 
northers. 

A  reduction  of  width  of  channel  in  the  above  estimates  will  give  more  than  a  pro- 
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portioual  reduetiou  in  the  quantities.  This  is  especially  so  in  the  case  of  estimate 
No.  5,  where  a  reduction  of  width  to  100  feet  would  reduce  th^ amount  to  be  exca- 
vated in  the  proportion  of  2  to  5.  In  the  case  of  estimates  Nos.  1^  2,  3,  and  4  this 
would  be  very  mucli  smaller. 

Tlie  cost  of  dredging  per  cubic  yard  could  be  reduced  by  depositing  the  material 
alongside  the  cut,  but  while  this  might  safely  be  done  in  Oyster  Bay  there  would  be 
danger  of  the  material  washing  back  in  West  Bay  on  account  of  its  greater  extent 
and  depth. 

The  material  in  West  Bay  and  Oyster  Bay  is  principally  composed  of  a  mixture  of 
juud,  sand,  and  sliell,  with  occasional  reefs  of  oyster  shell.  It  is  probable  that  any 
channel  dredged  through  them  will  maintain  it«  depth  fairly  well,  as  the  currents 
are  in  the  direction  of  the  proposed  cut,  but  for  greater  permanency  it  would  be 
necessary-  to  revet  each  side  of  the  dredged  channel,  at  least  in  some  places. 

A  further  ])rovlsion  should  be  made  &r  the  erection  of  beacons  at  an  apjtroximate 
cost  of  $1,500. 

Very  respectfully,  your  obedient  servant, 

Gerald  Bagnall, 
Aeaislant  Engineer, 

Maj.  ('HAS.  .1.  Allex, 

Cov^m  of  ICnfjiuevr8j  U.  S.  A, 


LETTER  OF  MR.   BRANCH  T.   MASTEKSON, 

Galveston,  Tex.,  November  g?,  2891. 

Dear  Sir:  In  response  to  your  inquiry  as  to  the  present  condition  of  the  traffic 
passing  through  West  Bay,  I  regret  that  from  the  nature  of  the  trade  it  is  imposei- 
ble  to  state  the  exact  tonnage,  because  a  number  of  schooners  are  passing  at  irregn- 
lar  times  when  the  high  tides  admit  of  their  crossing  the  reefs,  loaded  with  freight^ 
going  and  coming,  and  when  the  steamboats  running  regularly  are  delayed  by  low 
tides  in  crossing  the  reefs,  the  freights  are  diverted  and  find  their  way  to  market  by 
hauling  to  nearest  points  on  railroads  and  paying  the  additional  cost.  I  have  taken 
from  the  books  of  one  steamer,  making  one  trip  per  week,  the  amount  of  freight 
transported  by  her  in  the  past  ten  mouths,  and  ilnd  it  aggregates  about  4,000  tons, 
of  an  approximate  value  of  $800,000.  The  owners  of  the  boat  found  the  traffic  in- 
creasing so  that  within  the  past  ninety  days  they  have  purchased  another  steamer 
and  have  been  running  four  trips  each  way  per  week.  Both  steamers  have  had 
tendered  them  so  much  more  freight  than  they  can  carry  that  a  third  steamer  has 
been  purchased  within  the  past  ten  days,  having  a  carrying  capacitv  of  dOO  tone, 
and  Avill  be  placed  in  the  trade  at  once.  The  trade  has  doubled  within  the  paat 
ninety  days,  and  if  relieved  of  the  delays  caused  by  waiting  for  tides  to  cross  the 
reefs  in  West  Bay,  I  feel  certain  of  a  further  increase  of  over  KX)  per  cent  by  the 
coming  season. 

Very  respectfully, 

Bbakch  T.  Masterson. 

Mag.  CuAS.  J.  Allen, 

U.  S.  Engineer. 
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APPENDIX  V. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO 
MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS 
PRINCIPAL  TRIBUTARIES. 


REPORT  OF  CAPTAIN  J.  ff.  WILLARD,  CORPS  OF  ENGTKEERS,  OFFICER 
m  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  20,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Red  River,  Loaisiana  and  Arkansas. 

2.  Red  River  above  Fulton,  Arkansas. 

3.  Ouachita  and  Black  rivers,  Arkan- 

sas and  Louisiana. 

4.  Bayou  IVArbonne,  Louisiana. 

5.  Bay  on  Bartholomew,  Louisiana  and 

Arkansas. 

6.  Bayou  BOeuf(Boeuf  River ^,  Louisl- 

iaiia. 

7.  Tensas  River  and    Bayou    Ma^on, 

Louisiana. 

8.  Bayous  Rondeway  and  Vidal,  Louis- 

iana. 

9.  Big  Black  River,  Mississippi. 


10.  Yazoo  River,  Mississippi. 

11.  Tchula  Lake.  Mississiiipi. 

12.  Tallahatchee  River,  Mi.ssisvsippi. 

13.  Steele  and  Wasbiugtou  bayous,  Mis- 

sissippi. 

14.  Big  Sunlibwer  River,  Mississippi. 

15.  Big  Hatchee  River,  Tennessee. 

16.  Forked  Deer  River,  Tennessee. 

17.  Water  gauges  on  Mississippi  River 

and  its  principal  tributaries, 

18.  Survey  of  Cypress  Bayou  an<l   the 

lakes  between  J eft'erson,  Texas,  and 
SUruveport,  Louisiana. 


United  States  Engineer  Office, 

Vickshxmj,  Mhs.,  July  1^  1892. 
(j^ENBRAL:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year  end- 
ing Jiuie  30, 1892. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WlLLARD, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineersy  U,  8.  A, 


V  I. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA*AND  ARKANSAS. 

The  Bed  Biver  of  the  South  has  its  source  in  the  Llaiio  Estacado^ 
northern  Texas,  and  flows  in  a  general  easterly  direction,  forming 
the  boundary  between  Indian  Territory  and  Texas.  At  Fulton,  Ark., 
its  course  changes  to  a  general  southeasterly  direction,  and  after 
crossing  the  State  of  Louisiana  it  enters  the  Mississippi  liiver  at  Bed 
Biver  Landing.  The  entire  length  of  the  river  is  abimt  1,200  miles; 
the  part  uicluded  in  the  projectunder  the  hciid  of  improving  Bed  River, 
Louisiana  and  Arkansas,  extends  from  Fulton,  Ark.,  to  the  mouth  of 
Atchafalaya  Biver^  Louisiana,  a  distance  of  507  miles. 
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The  iiup4>rtaii('e  of  keeping  this  great  waterway  opeu  to  navigation 
was  i*e€ogfiizecl  by  the  United  State«i  as  early  as  18t&,  and  appropria- 
tions aggregating  $5:i5,7G5.oO  were  made  at  intervals  between  1828  and 
1852.  ^tween  1841  and  1852  no  appropriation  was  made  for  carrying^ 
on  the  work,  and  a  longer  [leriod  elapsed  between  1852  and  1872^  dnr- 
ing  which  the  resnlts  of  fi>rnier  work  were  lost.  Between  1855  and  1860 
the  heavy  rates  of  freight  and  insurance  and  the  effects^ of  the. back- 
water caused  by  the  great  raft  became  so  burdensome  to  the  planting 
interest  above  that  obstruction^  that  a  charter  was  obtained  from' the 
State  of  Louisiana  for  the  removal  of  the  main  raft  by  a  stock  company. 
The  assent  of  Congress  having  been  given  to  the  project  by  joint  reso- 
lution of  February  21,  1861,  and  the  company  anthcHized  to  levy  tolls 
for  a  period  of  thirty  years  (Stat.  L.,  vol.  12,  page  250),  the  stock  was 
taken  by  the  planters  interested,  and  the  company  was  ready  to  com- 
mence work  in  the  spring  of  1861,  but  the  war  of  the  rebellion  broke 
out  and  nothing  was  done. 

An  examination  and  survey  of  Bed  Biver  from  the  mouth  to  a  point 
above  the  raft  in  Lrmisiana  were  ordered  by  river  and  harbor  act  of 
March  3,  1871,  the  reports  upon  which  are  contained  in  Beports  Chief 
of  Engineers,  1872,  pages  568-573 ;  and  1873,  pages  635-676.  The  pres- 
ent improvement  was  commenced  in  1872.  The  original  project  contem- 
plated removing  the  raft  above  Shreveport,  La.,  and  closing  Tones 
Bayou  Outlet,  on  the  right  bank,  19  miles  below  Shreveport,  the  gradual 
enlargement  of  which  diverted  a  large  quantity  of  water  firom  and  seri- 
ously affected  navigation  of  the  main  river  below.  Subsequently  this 
project  was  enlarged  to  include  the  removal  of  jams,  snags,  wrecks, 
leaning  timber,  etc. ;  opening  and  enlarging  the  channel  through  the 
falls  at  Alexandria,  La.;  deepening  the  channel  at  shoal  places;  and 
closing  the  Sale  and  Muiphy  Outlet,  on  the  right  bank,  66  miles  above 
Shreveport;  in  order  to  improve  and  keep  navigation  open  from  Ful- 
ton, Ark.,  to  the  mouth  of  the  Atchafalaya;  also  to  protect  the  bank 
at  Alexandria  from  erosion  by  the  current  of  the  river;  and  to  make 
a  thorough  and  comprehensive  sui-vey  from  Fulton  to  the  mouth,  with 
a  view  to  the  permanent  improvement  of  the  river. 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows: 


Date  of  act. 


Kay  23,1828 

Mar.    2,1831 
July    3,1832 


June  28. 1834 
Mar.  3. 1K35 
Jnly    2,1830 


Mar.  3, 1837 

Apr.  20,1838 

Mar.  8.1841 

Mar.  2,1847 


Aug.  30, 1852 


General  object  of  appropriation. 


Improving  navigation  of  Red  River  through  or  around  the  raft  in  Lou- 
isiana and  Ar kanitafl 

Arrearage  duo  Mj\|.  Burch  for  survey  of  raft  of  Red  River.  Louisiana 

Improving  navigation  of  Red  River.  Louisiana  and  Arkanaas,  being  bal- 
ance of  Appropriation  of  1828  carried  to  surplus  fund,  and  the  further 
sum  of  $20. 000 

Improving  navigation  of  Rod  River 

Comfdetiiig  removal  of  obstructions  to  navigation  of  Red  River 

Continuing  the  ropioval  of  obstructions  in  Ked  River 

Constnicting  a  b6at  to  prevent  a  new  accumulation  of  obstruotiona  in 
Red  River  within  the  old  limits  of  the  great  raft,  $15,000,  and  to  work 
and  support  same,  $15,000 

C<mtinnlng  the  removal  of  obstaructions  in  Rod  River 

Tlie  compU'te  removal  of  the  great  raft  in  Rod  River , 

Removing  t  he  raft  of  Red  River 

Defttjicncy  of  appropriation  by  act  of  April  20,  1838.  l)eing  amount  ad- 
vanced by  Daniel  T.  Witlee  and  others  through  the  branch  of  the  Real 
Ks(at4^  Bank  of  Washington,  Ark.,  to  Henry  M.  Shreve,  Government 
agent,  for  removal  of  great  raft,  and  expended  by  him  for  that  par- 

1)080 

Removing  the  raft  of  Red  River  , 

Aggregate  of  appropriations,  1828-'52 3witizettbv 

A  mount  expended 

Amount  carried  to  surplus  fund 


\l3*^ 


Amount. 


$25,000.00 

187.60 


22,628.00 
50.000.00 
50, 000. 00 
40.800.00 


30.000.00 
65, 000. 00 

7o,ooaoo 

75,000.00 


7,160,00 
100,000.00 


535,766.60 
532,219.90 


3, 545.  (30 
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The  appropriations  for  the  improvemeDt  commenced  in  1872  have 
been  as  follows  : 


Dnteofact. 


General  ol^Ject  of  appTopriatlon. 


Amount. 


Jane  10, 1872 

Mar.  3, 1878 
June  23, 1874 
Mar.  8,1875 
Aug.  14,1876 
Apr.  10,1869 
Feb.     7, 1878 


June  18, 1878 
Har.    8,1870 

June  14, 1880 

Mar.    8,1881 
Aug.   2,1882 

Jnly    5,1884 


Aug.   5,1886 


Aug.  11, 1888 


Sept.  10, 1800 


Improvement  of  Tones  Bayou,  Louiaiana 

Removing  the  raft  In  Red  Kiver,  Louisiana 

do.r. 

do 

do * 

Removing  Uie  raft  in  Red  River  and  closing  Tones  Bayon 

Allotment  made  August  27, 1877,  for  closing  Tones  Bayou 

Opening  navigation  of  Red  River  above ^b rev enort,  La.,  and  keeping 
same  open  and  Anee  from  rafts,  and  for  purpose  of  preserving  vessels  or 
Un  itea  States  empl oyed  i  n  t h at  work 

Removing  raft  in.Red  River  and  dosing  Tones  Bayou 

Removing  snags  and  other  obstructions  from  Red  River 

Removing  raft  in  Red  River  and  dosing  Tones  Bayou 

Removing  obstructions  fh>m  Red  River 

Improving  Upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  nft . . 

Removing  roxt  in  Red  River  and  dosing  Tones  Bayou 

Removing  obstructions  ftrom  Red  River,  Louisiana,  induding  construc- 
tion of  snaf  boat 

Improving  tmper  Red  River,  Arkansas,  firom  Fulton  to  head  of  the  raft. . 

Removing  raft  in  Red  River  and  closing  Tones  Bayou ^ 

Removing  obstructions  from  Red  Kiver,  Louisiana 

jCon tinning  improvement  from  the  Atchafalaya  to  Fulton,  Ark.,  including 
Bayon  Pierre,  Tones  Bayou,  and  to  relieve  the  townjof  Alexandria  from 
encroachments  of  the  river 

Continuing  improvement  from  the  Atchafalaya  to  Fulton,  Ark. ;  not  ex- 
ceeding il5,0U0  for  revetment  to  protect  the  harbor  at  Alexandria  i^rom 
damage  by  the  current  of  river;  not  exceeding  $5,000  to  close  the  out* 
liA  known  as  Sale  and  Murphy  Canal:  the  remainder  to  be  applied  to 
improvement  of  the  main  ohamidof  the  river 

Continuing  improvement  firam  Fnlum,  Ark.,  to  the  Atchafalaya  River, 
Louisiana,  induding  completing  the  work  at  Alexandria;  $25,000,  or  so 
mnoh  thereof  as  necessary,  to  m  used  in  making  a  thorough  survey  of 
the  river  from  Fulton  to  ihe  Atchafalaya,  and  in  completing  survey  of 
Bayon  Pierre,  Louisiana 

Continuing  improvement  firom  Fulton,  Ark.,  to  the  Atchafalaya  River, 
including  completing  the  work  at  Alexandria;  $5,000,  or  so  much 
tliereof  as  ueoessary,  to  be  used  upon  Cypress  Bavou  and  the  lakes  be> 
tween  Shreveport,  La., and  JefTerson,  Tex.;  ana  $5,000, or  so  muoh 
thereof  as  necessary,  upon  Bayon  Dorcheat 

Completion  of  survey  from  Fulton,  Ark.,  to  the  Atcbafklaya  River 

Cou tinning  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River; 
$15,000  to  be  used  in  the  work  at  Alexandria;  $20,i)00  to  be  used  in  deep- 
ening and  widening  that  portion  known  as  Little  River,  from  the  Sco- 
pini  Cut-off  to  Knox  Point;  and  $5,000  in  dosing  the  Sale  and  Murphy 

Completion  of  survey  firom  Fulton.,  Ark.,  to  the  Atchafalaya  River 

Aggregate  of  appropriations,  1872  to  1802 


$20,000.00 
150,000.00 
80,000.00 
50,000.00 
20,000.00 
3.5. 000. 00 
4,500.00 


6,000.00 
24,000.00 
25,000.00 
15,000.00 
22,500.00 
10,000.00 
25,000.u0 

60,000.00 
10,000.00 
10,000.00 
10,000.00 


75,000.00 


75,000.00 


75,000.00 


65,000.00 
85,000.(0 


100, 000.  CO 
28,000.00 


1,080,000.00 


The  amount  expended  to  June  30, 1891,  under  the  project  of  1872 
was  $926,024.52  (including  outstanding  liabilities  of  $429.46),  resulting 
in  great  benefit  to  navigation.  In  1872  the  upper  river  was  closed  by 
the  great  raft,  extending  firoin  Carolina  Bluffs,  33  miles  above  Shreve- 
I>ort,  La.,  upstream  32  miles,  to  within  4  miles  of  the  Louisiana  and 
Arkansas  State  line,  and  added  to  by  each  flood.  A  channel  was 
opened  through  this  obstruction  iu  1873,  and  operations  since,  aided 
by  the  action  of  the  current,  have  secured  greater  width  and  depth 
throughout  the  entire  reach,  with  a  channel-way  constantly  widening 
and  scouring,  until  at  the  present  time  but  little  water  is  diverted  from 
the  river  proper  except  at  flood  stages.  Moderate  estimates,  made  in 
1872,  showed  that  the  removal  of  this  obstruction  alone  resulted  in  a 
saving  of  $150,000  annually  to  the  planting  interest  above  the  raft,  be- 
sides relieving,  to  a  great  extent,  not  less  than  25,000  acres  of  prodac- 
tive  lauds  from  overflow.  (Report  Chief  of  Engineers,  1873,  page  665.) 
The*  work  of  removing  obstructions  from  the  channel,  clearing  the 
banks,  and  the  prompt  breaking  of  all  jams  and  keeping  the  dnft  in 
motion  during  high  stages  of  water  have  prevented  renewal  of  the  raft. 
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Several  attempts  were  made  to  close  Tones  Bayou,  but  no  work  has 
been  done  at  that  outlet  since  1882,  when  the  dam  under  constraetiou 
was  destroyed.  The  bayou  is  filling  up  gradually  with  drift,  and  this 
in  connection  with  the  work  in  the  old  raft  region  is  causing  the  ^'  Little 
River"  f below  the  mouth  of  Tones  Bayou)  to  widen  and  scour,  tiie  elFect 
having  been  particularly  noticeable  within  the  last  tliree  years.  The 
rock  excavation  and  dam  at  the  Falls  of  Alexandria  were  completed  in 
1885,  increasing  the  period  of  navigation  about  2  months,  and  as  a 
general  thing  permitting  boats  to  pass  the  falls  the  year  round,  though 
passage  is  somewhat  difficult  at  extreme  low  stages  on  account  of  the 
deflection  at  the  middle  of  the  cut.  The  dam.  and  training  wall  for 
protecting  the  bank  at  Alexandria,  built  in  1884-'85,  accomplished  the 
purpose  for  which  intended,  and  it  is  plain  that  the  banks  no  longw 
cave  within  their  influence.  The  removal  of  snags,  logs,  and  wrecks 
from  the  channel  and  clearing  the  banks  for  the  general  improvement 
of  the  river  were  not  begun  until  1878,  all  former  appropriations  hav- 
ing been  for  the  removal  of  the  raft  and  closing  Tones  Bayou,  but  since 
1885  operations  have  consisted  chiefly  of  that  class  of  work.  In  March, 
1887,  circular  letters  were  sent  to  persons  interested  in  navigation  or 
Bed  River,  asking  information  regarding  wrecks,  their  location,  amount 
of  obstruction,  etc.  Five  lists  were  received,  giving  names  of  boats, 
causes  of  loss,  and  specifying  those  that  were  serious  obstructions. 
Ux>on  comparison  it  was  found  that  in  fifty  years  197  steamboats  had 
been  lost  in  Red  River;  one  list  gave  86  snagged,  21  burned,  11  de- 
stroyed during  war,  4  exploded,  and  3  destroyed  by  collisions.  Atten- 
tion  is  invited  to  the  foregoing  as  evidence  of  the  &ct  that  navigation 
is  becoming  better  and  safer  every  year,  for  during  the  last  two  years 
steamboats  made  regular  trips  at  lower  stages  than  ever  known  befiure, 
without  detention  or  serious  accident. 

The  removal  of  snags  and  other  obstructions  should  be  continued, 
however,  for  many  years.  In  the  old  raft  region,  both  above  and  be- 
low Shreveport,  sunken  logs  and  stumps  are  scouring  loose  continually 
and  are  a  constant  source  of  danger  to  low- water  navigation.  Others,, 
thoroughly  water  logged,  form  bars,  impassable  at  low  stages.  The 
banks  of  the  upper  river,  for  hundreds  of  miles,  are  covered  with  a  heavy 
growth  of  timber,  which  is  caving  and  sliding  into  the  river  continu- 
ally, and  during  high  stages  the  amount  of  drift  is  enormous.  In  the 
raft  region,  above  Shrevex>ort,  jams  form  in  a  few  hours,  often  acres  in 
extent,  and  require  prompt  removal  before  the  water  f^ls.  Oaving 
banks  leave  dangerous  shore  snags  projecting  far  out  into  the  river 
which  should  be  cut  after  every  rise  and  fall. 

As  stated  heretofore,  whatever  plan  may  be  adopted  for  the  perma- 
nent improvement  of  Red  River,  or  even  if  the  work  of  giving  an  as- 
sured reasonable  navigation  to  Shreveport  and  beyond  be  ddayed  fcNT 
a  time,  there  are  certain  general  principles  to  be  followed,  if  only  to 
save  till  that  time  comes  what  has  been  gained,  or  to  prev^it  the 
river  closing.  These  principles  are  stated  in  nature^  sequence,  as  fol- 
lows: 

1.  The  systematic  clearing  of  the  banks  for  some  distance  back,  fieur 
beyond  the  limits  of  this  district.  It  is  cheaper  to  remove  the  source 
of  drift  than  to  dispose  of  the  drift  itself;  and  the  benefit  to  naviga- 
tion is  immediate. 

2.  An  efficient  snag  boat  service  for  general  work,  patroling  the  river, 
preventing  jams,  removing  snags  and  logs  from  the  channel  and  banks, 
and  dredging  tow-heads  and  obstinate  shoals.     Here,  again,  the  bene- 
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fit  is  immediate.    A  permanent  appropriation  of  not  less  than  $25,000 
a  year  is  needed  for  this  purpose. 

3.  Extending  the  scope  of  the  Purvey  to  embrace  the  whole  valley. 
This  is  necessary  to  the  prox>er  study  of  this  river  and  tributaries,  and 
to  burnish  all  the  information  required  to  decide  upon  a  system  of  im- 
provement and  to  locate  its  elements. 

4.  Oonstruction  of  a  substantial  system  of  levees  to  restrain  the 
greatest  floods,  either  alone  or  in  conjunction  with  the  riparian  States. 

5.  Closing  gradually  every  outlet  through  which  the  main  stream  is 
duspleted  at  various  stages  above  low  water. 

6.  Fixing  caving  banks  to  confine  the  main  stream  to  the  channel 
selected  for  it.  Ordinarily  fixing  caving  banks  should  precede  levee 
building  and  closing  outlets,  but  as  the  banks  are  reasonably  stable 
for  a  considerable  part  of  Bed  Biver,  and  as  the  object  is  to  get  im- 
proved navigation  without  unnecessary  dday,  revetment  is  plac^  after 
them. 

7.  To  exercise  a  watchfol  care,  from  first  to  last,  to  prevent  injury  to 
the  regimen  of  the  river  by  cut-offs  or  outlets,  and  to  keep  the  building 
of  bridges  within  reasonable  bounds. 

During  the  fiscal  year  ending  June  SO,  1892,  operations  were  contin- 
ued as  follows: 

aENEBAL  IMPBOVEMBNT. 

The  United  States  snag  boat  C.  W.  Howellj  M.  B.  Lydon,  master, 
which  had  been  employed  for  a  short  period  during  June  and  July  in 
the  Lower  Ouachita  and  Black  rivers,  resumed  work  in  Bed  Biver  at 
Alexandria,  La.,  July  19, 1891.  Subsequent  operations  of  that  boat  are 
given  in  detail,  as  follows: 

July  19  to  August  1  the  boat  worked  upstream  to  Shreveport.  re- 
moving all  obstruction  in  sight  and  all  that  could  be  reached  with  orag 
chain.  Djrnamite  was  used  occasionally  for  dentroying  large  snags  in 
the  channel.  The  boat  remained  at  Shreveport  Sunday  and  Monday, 
August  2  and  3,  cleaning  boilers,  receiving  supplies,  Mid  undergoing 
minor  repairs,  and  August  3  work  above  Shreveport  was  commenced, 
and  continued  between  that  place  and  Oilmer,  La.,  45  miles  above,  un- 
til August  9.  A  rise  at  that  time  set  considerable  drift  running,  and 
the  boat  was  employed  August  10  in  clearing  a  jam  at  the  Shreveport 
Bridge,  and  August  11  to  14  in  paroling  the  river  between  Shreveport 
and  the  Arkansas  State  line.  August  14  wc^k  below  Shreveport  was 
resumed  and  carried  down  stream  to  Barbin  Landing,  60  miles  above 
the  mouth  of  Atcha&laya.  September  1  to  November  2  the  boat  con- 
tinued removing  obstructions  from  the  channel  of  the  lower  river  be- 
tween Barbin  Landing  and  Shreveport.  The  stages  of  the  river  were 
near  extreme  low  water  throughout  this  period,  and  effective  work  was 
done ;  the  masters  and  pilots  engaged  in  navigation  at  ttie  time  express- 
ing their  approbation  by  written  testimonials  to  the  master  in  charge 
of  the  Howell.  Scarcity  of  fuel,  excessive  heat,  and  much  sickness 
amongst  the  crew  were  the  only  disadvantages  to  the  work.  Large 
numbers  of  obstructions  were  removed  at  the  following  places,  viz, 
€k>lconda  Bend,  near  wreck  of  Oladiola^  at  wi*eck  of  Olide  No»  2^  near 
Gyrus  Perot  landing,  Boyce  Bend,  Shortway,  Greening  Bend,  and 
near  Matilda  Taylor  Landing,  and  the  sweep  chain  was  dragged  over 
all  crossings  where  there  was  less  depth  than  6  feet.  At  Shrevep^  a 
new  canvas  roof  was  put  on  and  the  broken  balance  rudder  repaired. 
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and  November  9  the  boat  left  Shreveport  aud  worked  between  that 
place  and  Knox  Point,  40^  miles  below,  until  November  16.  In  coming 
around  the  bend  at  Knox  Point  on  the  latter  date  the  boat  struck  a 
hidden  snag  and  knocked  a  hole  in  the  iron  bottom  about  5}  feet  long 
by  6  inches  wide.  The  leak  was  bulkheaded,  and  the  boat  resumed 
snaggmg  operations  next  day,  and  worked  back  upstream,  arriving  at 
Shreyeport  the  morning  of  November  26.  The  principal  work  done 
November  9  to  25  was  in  the  '^Little  Siver,"  below  the  mouth  of  Tones 
Bayou  to  Knox  Point,  where  all  bad  places  were  dragged  over  four 
times  with  the  sweep  chain;  each  time  about  as  many  logs  were  re- 
moved, and  great  numbers  loosened  and  came  to  the  surface  afi  the 
bottom  scoured. 

November  26.  to  28  a  small  sectional  dock  was  built  at  Shreveport  and 
sank  under  the  bottom  of  the  Howell^  and  November  29  a  half  sheet  of 
iron  was  riveted  over  the  break.  After  completing  the  repairs  the 
SoweU  remained  at  Shreveport  until  December  8,  the  crew  having  been 
employed  in  constructing  a  jetty  above  the  bridge  for  the  purpose  of 
deflecting  the  channel  so  as  to  wash  away  the  sand  bar  that  had  formed 
across  both  draw  openings,  preventing  steamboats  J&om  passing  the 
bridge  at  low  stages.  Tliis  jetty,  an  inexpensive  structure  built  of  old 
lumber  and  brush,  ballasted  with  sacks  of  earth,  refuse  brick,  etc,  was 
completed  December  7,  and  appeared  to  give  temporary  reli^  at  least, 
as  the  master  of  the  Howell  took  soundings  while  passing  through  the 
draw  December  26  (gauge  reading  8  feet)  and  found  no  bottom  with 
12i^  foot  iK)les.  From  December  8  to  26  the  boat  was  employed  between 
Shreveport  and  Campti,  124  miles  below,  after,  which  and  until  Febru- 
ary 10  it  was  employed  above  Shreveport.  During  the  latter  period, 
December  27  to  February  10,  the  entire  stretch  of  the  upper  river,  from 
Shreveport  to  Fulton,  was  worked  over.  January  8  the  Howell  was  over- 
taken near  Carolina  Bluff,  33  miles  above  Shreveport,  by  the  snag  boat 
Wagner^  and  the  latter  was  directed  to  continue  operations  up  to  Head 
of  Baft.  The  Howell  being  better  adapted  to  heavy  work,  turned  back 
to  go  over  the  narrow  river  again,  as  the  water  had  fallen  about  3  feet 
to  a  most  favorable  stage  for  operations  in  that  reach.  On  the  way 
down  the  boat  removed  loose  stumps  and  cleared  out  a  badly  obstructed 
part  of  the  river  at  the  Dawn  Stumps.  At  Pandora  (the  head  of  navi- 
gation at  extreme  low  water)  7^  miles  above  Shreveport^  the  river  was 
jammed  completely  with  drift.  The  jam  was  broken  January  11  and 
the  entire  day  was  spent  at  that  place  removing  wrack  heaps  from  the 
bottom.  Excessively  cold  weather,  with  snow  and  sleet,  prev^ited  any 
work  January  12,  as  it  was  impossible  to  handle  the  rigging,  and  as 
the  boat  was  out  of  fuel  it  ran  down  to  Shreveport  for  coal.  A  car 
load  of  coal  was  delivered  on  board  January  13,  and  the  next  day  the 
weather  moderated  sufSciently  to  permit  clearing  the  decks  of  ice  and 
snow,  and  at  noon  the  boat  left  for  the  upper  river  to  resume  opera- 
tions. From  Shreveport  to  Carolina  Bluff  the  river  was  worked  over 
for  the  third  time,  but  above  the  latter  place  to  Hervey  Canal,  21f  miles, 
nothing  was  done,  as  the  Waging  had  just  passed  over  that  stret<)h, 
putting  it  in  good  condition  for  navigation.  January  21  the  HoweU 
overtook  the  Wagner  at  Hervey  Canal  and  resumed  operations,  which 
were  carried  up  to  Fulton,  Ark.,  February  5,  and  owing  to  the  rapid 
fall  of  the  upper  river  a  great  number  of  obstructions  were  exposed, 
and  effective  and  heavy  work  was  done.  Some  obstructions  were  re- 
ported in  the  channel  at  the  St.  Louis,  Iron  Mountain  and  Southern 
Bailway  Bridge  at  Fulton,  but  owing  to  the  low  stage  of  water  the 
HoweU  was  unable  to  get  nearer  than  a  quarter  of  a  mile  of  that  struc- 
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tare,  and  a  party  was  sent  by  skiff  to  remove  all  snags^  etc.,  badly  in 
the  way,  by  means  of  explosives. 

After  completion  of  this  work,  the  boat  started  downstream,  doing 
snch  work  as  was  found  necessary  on  the  way.  The  plan  heretofore 
pursued  of  depositing  logs  and  snags  in  the  deep  bends  and  piling 
heavy  trees  on  the  caving  banks  has  proved  successful,  aud  the  master 
of  the  Howell  reported  that  the  banks  were  caving  at  but  few  places 
where  this  had  been  done.  The  boat  reached  Shreveport  February  10, 
where  the  crew  was  discharged,  and  the  boat  and  machinery  put  in 
order  and  laid  up  at  the  feet  in  Gross  Bayou,  as  it  was  not  deemed 
advisable  to  attempt  further  continuous  work,  owing  to  the  reduced 
balance  for  the  general  improvement  of  the  river,  and  because  the 
X>eiiod  at  which  high  water  might  be  expected  had  set  in.  The  Howell, 
however,  was  kept  in  readiness  to  be  sent  out  without  delay  to  patrol 
the  river  when  necessary  and  remove  any  formations  of  raft  that  might 
occur.  A  rise  of  the  upper  river  the  early  part  of  April  caused  heavy 
driftto  mu,  and  Saturday,  April  2,  information  was  received  by  the 
master  of  the  Howell  that  the  river  was  jammed  at  Bush  Point,  33^ 
miles  above  Shreveport.  A  small  crew  was  shipped  at  once,  and  on 
Monday,  April  4,  the  boat  left  Shreveport  for  Bush  Point,  clearing  the 
river  of  side  jams  and  other  obstructions  on  the  way  up.  Work  at  the 
jam  at  Bush  Point  was  commenced  April  7  and  completed  April  8,  and 
the  following  day  was  spent  in  going  over  the  reach  and  removing  logs 
and  stumps  as  they  scoured  loose  from  the  bottom,  after  which,  as  there 
wafi  little  drift  running,  the  boat  returned  to  Shreveport.  Later  in 
the  month  of  April  the  boat  was  employed  in  Little  Biver  below  the 
Scopini  Gut-off,  and  the  work  done  is  repnorted  under  that  head.  A 
heavy  rise  set  in  the  early  part  of  May,  bringing  down  a  large  amount 
of  drift,  which  jammed  at  the  Shreveport  Bridge.  A  minimom  crew 
was  8hipi)ed  on  the  Howell  May  6,  and  the  jam  was  removed,  after 
which  the  boat  remained  below  the  bridge  until  the  morning  of  May  7, 
keeping  the  drift  in  motion  and  waiting  for  the  heavier  material  to  pass. 
By  the  7th  of  May  the  drift  almost  stopped  running,  and  the  boat  left 
at  7  a.  m.  that  date  fbr  the  upper  river,  removing  obstructions  on  the 
way,  and  reaehed  the  Sale  and  Murphy  Outlet  at  8  a.  m..  May  10.  An 
examination  of  the  dam  at  that  place  was  made,  and  it  was  found  that 
the  water,  was  scouring  the  lower  end.  All  hands  were  put  to  work 
piling  brush  upon  the  dam  to  protect  it  from  scour  and  weighting  it 
down  with  heavy  green  logs.  Having  completed  this  work  and  secured 
the  dam  from  ftir&er  damage,  the  boat  left  for  Shreveport  at  6  a.  m., 
May  11,  and  arrived  at  that  place  at  5  p.  m.  the  same  day,  where  the 
crew  was  discharged.  At  7  a.  m.,  May  14,  word  was  received  that  the 
steamer  Rosa  EUmd  was  caught  in  a  jam  at  Hervey  Ganal,  and  the 
Howell  left  Shreveport  at  10:30  a.  m.,  and  arrived  at  the  jam  and  com- 
menced towing  driftj  intc  the  current  Sunday  morning,  May  15.  About 
5  p.  m.  that  date  one  rudder  coupling  broke  and  the  other  was  bent, 
and  in  attempting  to  remove  the  latter  it  dropped  into  the  river.  After 
searching  nearly  all  night  it  was  recovered  and  a  new  coupling  made, 
and  the  work  of  towing  drift  was  resumed  at  6  a.  m.  the  following 
morning  and  the  steamer  Rosa  Bland  released  two  hours  later.  The 
jam,  caused  by  cross  currents,  was  about  1  mile  in  length,  and  all  the 
drift  had  to  be  towed  1 J  miles.  This  work  was  not  completed  until  the 
morning  of  May  17,  after  which  the  boat  continued  operations  up  to 
the  Sale  and  Murphy  Ganal,  and  returned  to  the  fleet  at  Shreveport  at 
noon  May  18. 
The  rise  continued  until  it  culminated  in  the  most  disastrous  flood 
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that  ever  visited  the  Bed  Biver  Yalley,  reaching  a  maximum  height  of 
35.7  feet  on  the  Shrevejwrt  gauge  May  28, 1  foot  above  the  high  water  of 
1890,  the  highest  previously  recorded.  On  May  15  the  levee  broke  near 
Garland,  Ark.,  and  subsequently  breaks  were  of  frequent  occurrence  all 
al<mg  i^e  river,  destroying  the  crops  and  lands,  washing  buildings 
away,  and  driving  the  people  and  their  stock  to  the  hills  for  safety.  At 
the  solicitation  of  the  mayor  of  Shreveport,  and  under  the  authority  of 
the  Secretary  of  War,  the  snag  boat  HowelLjmdeT  command  of  M.  B. 
Lydon,  and  the  W<ignerj  under  command  of  P.  B.  Starr,  were  employed 
the  latter  part  of  May  and  early  part  of  June  in  saving  life,  and  did 
good  service  in  the  reaches  above  and  below  Shreveport  at  a  minimum 
of  cost,  and  the  Shreveport  papers  and  the  people  along  the  river  were 
filled  with  praise  and  thanks  for  the  prompt  and  efficient  aid  rendered 
the  flood  sufferers  in  the  way  of  rescuing  life  and  saving  property  in  the 
overflowed  districts. 

On  June  15  word  was  received  from  the  Bed  Biver  Line  that  a  large 
amount  of  drift  had  jammed  at  Natchitoches  Bayou,  Lower  Bed  liiver, 
near  mouth  of  Black  Biver,  and  that  the  river  was  impassable  for  steam- 
boats. The  Howell  left  Shreveport  at  4  p.  m.  that  date,  arrived  at  the 
jam  late  June  17,  and  worked  through  the  obstruction.  An  examina- 
tion was  made  the  following  morning,  and  it  was  found  that  the  only 
way  to  get  rid  of  the  drift  was  to  pull  it  through  the  bayou  to  the  lower 
outlet,  aJ[>out  12  miles  above  the  mouth  of  Atchafalaya.  A  raftsman 
familiar  with  the  bayou  was  hired,  and  the  boat  ran  down  to  the  lower 
mouth  and  came  up  through  the  bayou  to  the  foot  of  the  jam.  Work 
was  commenced  June  19,  biit  great  trouble  was  experienced  in  \eeping 
the  drift  in  motion  after  it  was  started  downstream,  but  the  operations 
finally  were  completed  and  the  drift  all  towed  out  June  22.  After  the 
jam  was  cleared  the  boat  returned  to  Shreveport,  reaching  that  place 
June  30,  where  it  was  laid  up  at  the  fleet  and  the  crew  discharged. 

The  following  is  a  summary  of  the  work  done  by  the  Howell  for  the 
general  improvement  of  the  river  during  the  year: 

Snags  palled v 1,927 

Stomps  pulled 282 

Shore  anftgs  cut 656 

Logs  removed  from  channel 3,035 

Jams  removed 9 

Side  jams  removed 105 

Leanmg  trees  cut 332 

•  Leamng  trees  topped 3 

Hard-cwy  points  removed  with  explosives 5 

Wrecks  removed,  viz:  part  of  steamer  iilids  No  S,  sank  1865,  below  Climp'ti;  and 
small  barge  at  Mercer  Landing. 

Protected  dam  at  Sale  and  Mnrphy  Oatlot  by  piling  brush  and  heavy  green  trees 
on  slopes  to  prevent  scour. 

The  repairs  of  the  United  States  snag  boat  0.  O.  Wagner  were  com- 
pleted at  Shreveport  October  5^  1891,  but  as  it  was  impracticable  for 
the  boat  to  reach  the  Upper  Ouachita  at  the  extreme  low  sti^ges  then 
prevailing,  it  was  employed  temporarily  in  Eed  Eiver,  under  command 
of  B.  S.  Lewis  and  G.  W.  AiUs,  both  efficient  Bed  Biver  steamboat 
men.    Details  of  the  work  done  are  given  below. 

The  boat  left  Shreveport  October  6  for  Lower  Bed  Eiver,  where  it 
was  employed  until  January  3.  October  6-28,  operations  were  con- 
fined to  the  stretch  known  as  the  "Little  Biver,''  below  Tones  Bayou, 
to  Knox  Point.  On  the  latter  date  the  boat  was  sent  to  continue  work 
where  left  off  by  the  HoiceUj  near  Grand  Bayou,  81  miles  below  Shreve- 
port   October  29-No  vember  18,  operations  extended  from  Grand  Bayou 
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upstream  to  Bates  Place,  38  miles  below  Shreveport,  where  the  Howell 
was  met,  and  l^ovember  19,  the  Woffiker  started  downstream,  Alex- 
andria was^eached  November  26,  supplies  were  taken  aboard,  and  the 
boat  continued  operations  down  to  Creole  Bend,  15  miles  below  Alex- 
andria and  228  miles  below  Shreveport.  From  December  1  to  January 
3  the  Woflfner  worked  from  Creole  Bend  back  to  Bhreyeport  Until 
December  23  the  river  remained  at  a  low  stage,  but  on  that  date,  while 
working  in  Golconda  Bend,  130  miles  below  Shreveport,  heavy  rains 
set,  in  causing  the  river  to  rise  7  feet  by  December  26,  and,  as  it  was 
believed  that  the  rise  would  continue,  the  boat  started  for  Shreveport, 
removing  leaning  timber  from  caving  banks  on  the  way,  and  towing 
the  IJnitod  States  dredge  Lone  Star  from  Clydesdale,  opposite  Lotus 
Landing,  to  Shreveport,  a  distance  of  22  miles.  January  4  the  dredge 
and  snag  boat  Breck  were  towed  to  a  safe  mooring  place  in  Cross  Bayou, 
and  after  undergoing  some  minor  repairs,  cleaning  boilers,  and  reeeiv* 
ing  supplies  and  foel  at  Shreveport,  the  vTagner  left  Janu^  6,  to  assist 
the  Howell  in  the  upper  river,  where  it  was  employed  until  January  21. 
Operations  commenced  January  8  at  Carolina  Bluff,  and  were  con- 
tinued up  to  Hervey  Canal,  where  work  was  suspended  January  21. 
The  boat  returned  to  Shreveport  the  afternoon  of  January  22,  and  the 
following  day  it  was  put  in  order,  laid  up  at  the  fleet,  and  the  crew 
discharged. 

The  following  is  a  summary  of  the  work  done  by  the  Wagner  October, 
6, 1891,  to  January  21, 1892,  viz: 

Snags  pulled ^ 799 

Stamps  palled Tl 

Shore  snags  cut *  461 

Logs  removed  from  ciuknnel S23 

Sicte  jams  removed 31 

Leaning  trees  cat 525 

Piles  removed  at  Alexandria  Landing « 31 

Wreeka  removed:  Part  of  maehineiy  of  steamer  Hwi^ivHlU  (sunk  1873)  at  White 
HaU. 

With  the  exception  of  the  work  of  saving  life  during  the  flood  in 
May  and  Jnne,  operations  with  the  Wagner  were  not  resumed  to  the 
esA  of  the  fiscal  year. 

The  United  States  hand-propdled  snag  boat  JETarry  Breek,  W.  W. 
Moore,  overseer,  in  charge,  continued  the  work  of  clearing  the  banks, 
removing  shore  snags,  etc.,  from  July  1  to  December  31, 1891,  as  fol- 
lows: 

From  July  1  to  October  8,  work  was  carried  from  Posten  Bayou 
down-stream  to  Shreveport,  a  distance  of  53  mUes;  caving  banks  were 
oleiffed  for  a  distanceof  30  feet  back  from  the  river,  the  trees  and  brush 
on  the  points-were  cut,  lAd  all  leaning  timber  was  chopped  into  short 
lengths  to  prevent  future  obstructions.  The  water  was  at  a  low  sta]|^e 
during  the  greater  part  of  the  time,  and  all  stumps  and  shore  snags  m 
sight  were  removed.  Bdow  Fish  Place  to  Shreveport,  18  miles,  the  work 
was  pushed  as  rapidly  as  possible,  in  order  to  take  advantage  of  the 
extreme  low  stage  of  water,  and  only  the  obstructions  ordinarily  under 
water  were  removed,  leaving  the  upper  part  of  the  banks  to  be  cleared 
afterwards.  October  d-10,  the  boat  dropped  from  Shreveport  down  to 
the  mouth  of  Tones  Bayou,  at  Scopini  Cut-off,  and  was  employed  in  the 
^^  Little  Biver,"  below  Knox  Point,  until  November  4.  As  the  top  banks 
in  this  stretch  were  cleared  in  1890,  rapid  progress  wa&  made.  After 
completing  work  in  the  ^^  Little  Biver"  reach  operations  were  continued 
down  to  the  mouth  of  Loggy  Bayou,  05  miles  below  Shreveport,  which 
was  reached  December  2.    December  3-17^  the  boat  was  cordeled  from 
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the  mouth  of  Loggy  Bayou  up  to  the  Dawn  Stumps,  9  miles  above  Shreve- 
port,  where  in  a  stretch  of  a  half  mile  109  stumps  were  removed  from 
the  channel.  Operations  were  continued  upstream  to  Bilck  Hall,  15 
miles  above  Slireveport,  where  work  was  suspended  December  29.  The 
boat  was  dropped  down  to  Shreveport,  laid  up,  and  the  crew  discharged. 
The  following  is  a  summary  of  the  work  done  by  the  BreeUm  the  six 
months  ending  December  31, 1891 : 

Snags  pulled * 6 

Stumps  removed 3,  SOS 

Shore  snags  removed " 10,177 

Leaning  ti'ees  cut , 7,630 

Leaning  trees  topjjed 22 

Trees  girdled '    359 

Square  yards  brush  and  willows  cut 107, 325 

Points  removed  with  explosives 5 

Tow-heads  removed  with  explosives 1 

Wrecks  removed :  Cylinder  timbers  of  steamer  J,  G,  Fletcher  (sunk  1886)  at  Shady 
Grove,  12  miles  above  Shreveport. 

November  30-December  9, 1  made  an  inspection  of  the  river  at  the 
following  localities,  viz:  Garland,  Ark.,  Shreveport,  La.,  at  and  near 
Alexan(&ia,  and  the  "  Little  Eiver,''  below  Shreveport  to  Waterloo  Cut- 
oflf,  26  miles.  On  my  return  to  Shreveport,  December  9, 1  directed 
that  the  United  States  dredge  Lwie  Star  be  sent  to  the  river  below,  to 
assist  in  removing  obstructions,  and  to  take  advantage  of  the  low  stage, 
and  cut  off  false  points,  etc. 

The  dredge,  which  had  been  laid  up  at  Shreveport,  received  supplies 
and  shipped  a  crew  December  10,  and  in  charge  of  Engineer  G.  W. 
Phillips  started  downstream  to  commence  operations.  The  boatreached 
the  wreck  of  the  steamer  Richmond  (sunk  1868)  at  Devil  Elbow,  11 
miles  below  Shreveport,  December  13.  Work  at  that  locality  was  be- 
gun the  following  day ;  75  feet  of  the  wreck  were  removed  from  the  edge 
of  the  channel,  and  a  cut  310  feet  long  was  made  through  the  bar  below, 
ranging  from  15  to  30  feet  in  width  and  4  to  8  feet  in  depth;  after  which 
a  cut  was  made  on  the  opposite  side  of  the  river  230  feet  long  by  30  feet 
wide  and  4  feet  deep.  This  work  was  completed  the  morning  of  De- 
cemb^  22,  and  the  dredge  dropped  down  to  a  point  just  above  Long 
Branch,  21  miles  below  Shreveport,  where  a  cut  360  feet  long,  25  feet 
wide,  and  6  feet  deep  was  completed  December  28.  The  next  day  a  cut 
was  commenced  at  a  point  opposite  Lotus  Landing,  22  miles  below 
Shreveport,  which  was  continued  for  a  distance  of  430  feet,  ran^^ing 
from  15  to  22  feet  in  width  and  6  to  10  feet  in  depth.  Owing  to  a  rise 
of  the  river,  the  crew  was  discharged  January  2, 1892,  and  the  dredge 
was  towed  Dack  to  Shreveport  the  next  day  by  tne  snag  boat  Wagner. 

The  following  is  a  summary  of  the  work  done  by  the  dredge: 

Cubic  yards  of  material  excavated  (approximate) 7,981 

Snags  palled 1 

Stamps  pulled 13 

Shore'^  snags  cut 3 

Logs  i^moved  from  channel 77 

Log  pile  removed 1 

Wrecks  removed,  viz :  About  75  feet  of  steamer  Rtokmond  (sunk  1868}  at  edge  of 
channel  at  Devil  Elbow. 

After  suspension  of  work  the  snag  boats  Wagner  and  Breei  and  the 
dredge  Lane  Star  were  laid  up  in  Cross  Bayou,  at  Shreveport,  La.,  in 
charge  of  G.  W.  Phillips,  an  exi>erienced  machinist  and  steamboat  engi- 
neer, who  has  been  employed  on  the  snag  boats  in  Red  Biver  for  years, 
and  who,  with  assistance  of  the  watchmen^  overhauled  the  boats  and 
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machinery,  and  kept  the  plant  in  serviceable  condition  by  timely  re- 
pairs, painting,  cleaning,  pomping.  etc  When  not  in  service  the  snag 
boat  Mowell  was  laid  up  at  the  fleet  in  Gross  Bayou,  and  the  entire 
plant  was  placed  under  the  supexvision  of  the  master,  M.  B.  Lydon. 

The  removal  of  obstructions  during  the  past  year  has  been  of  great 
benefit  to  navigation,  snag  boats  having  worked  over  the  entire  river 
from  Fulton  to  the  AtchsSaJaya.  Nearly  all  of  this  stretch  was  gone 
over  twice.  The  narrow  portions  below  Eush  Point  to  Shreveport  and 
below  Tones  Bayou  to  Knox  Point  were  worked  over  three  and  four 
times;  and  during  the  prolonged  season  of  low  water  last  summer  and 
£Edl  the  entire  plant  available  was  employed' in  removing  obstructions 
from  the  channel  and  banks.  This  work  resulted  in  immediate  benefit, 
and  the  smaller  steamboats  made  regular  trips  below  Shreveport  with- 
out hindrance  during  the  i>eriod  of  exta*eme  low  wat^  (the  lowest  of 
record)  in  November  and  December. 

ALEXANDRIA. 

The  appropriation  for  improving  Bed  Biver  by  act  of  September  19, 
1890,  provided  that  "$15,000  shall  be  used  in  the  work  at  Alexandria." 
It  was  intended  to  apply  this  allotment  to  the  enlargement  of  the  chan- 
nel through  the  upper  falls  by  dredging,  and  to  protecting  the  bank  at 
Alexandria  from  abrasion  by  the  current  of  the  river.  Bevetment  with 
mattress  work,  or  stone  alone,  as  used  with  success  on  the  Mississippi, 
is  to  be  preferred  to  any  other  kind  of  shore  protection,  but  the  prop- 
erty owners  at  Alexandria  still  iare  unwilling  to  give  any  part  of  the 
bank  outside  the  town  levee  to  be  graded  away,  which  would  have  to  be 
done  if  revetment  were  adopted,  to  give  an  easy  slope  and  prevent  its 
sliding  into  the  river,  and  their  estimates  of  the  compensation  to  be 
paid  them  for  land  damages  exceed  the  entire  amount  of  th^  allotment. 
On  this  account  it  has  been  advisable  to  put  off  the  work  as  long  as 
possible,  because  it  has  been  a  delicate  matter  to  decide  upon  a  bank 
protection  other  than  revetment  that  shall  form  part  of  an  intelligent 
plan  for  the  permanent  improvemeht  of  the  stream.  The  property 
owners  state  that  they  will  be  satisfied  with  a  repetition  a  little  lower 
down  of  the  crib  dike  built  by  the  United  States  in  1884-^85,  but  since 
examination  of  the  old  dam,  and  investigation  of  the  results  obtained, 
I  can  not  recommend  a  continuance  of  that  form  of  work.  The  crib 
dike  and  training  wall  above  not  only  are  not  required  for  improving 
navigation  of  Bed  Biver,  but  are  a  positive  injury  to  it,  scouring  the 
bottom  into  a  deep  hole  near  by  and  causing  shoals  below,  and  not 
affording  any  marked  protection  to  the  bank  above  midstage.  Being 
wet  and  dry  at  intervals,  such  work  can  not  last  many  years,  and  its 
repair  would  be  at  least  50  per  cent  of  first  cost.  Piling  can  not  be 
used  on  account  of  the  rock  underlying  the  bottom  at  Alexandria. 
The  division  engineer  advised  revetment,  either  bank  height  or  half- 
bank  height,  letting  the  upi)er  bank  fall  in  on  the  slope.  Either  form 
would  require  grading,  and  may  be  put  in  with  or  without  mattress 
work.  There  is  no  stone  within  reasonable  distance  of  Alexandria, 
except  in  the  bottom  of  the  river,  and  it  would  have  to  be  brought  by 
rail  and  delivered  on  the  bank  or  in  barges,  making  it  very  expensive, 
probably  from  t2.50  to  $3  the  cubic  yard. 

In  view  of  the  foregoing,  and  in  order  to  be  able  to  begin  the  work 
ordered  by  Oongress,  when  the  water  again  reaches  a  favorable  stage, 
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the  following  project  was  sabmitted  through  the  division  engineer 
Mareh  1,1892,  viz: 

r  have  the  honofr  to  snbmit  a  project  for  ezpendins  the  allotment  of  $15,000  for 
''work  at  Alexandria/'  made  by  the  act  of  September  19, 1S90,  with  three  b]neprint«. 
Print  A  la  compiled  from  snrveys  between  1^6  and  1S91{  al^d  shows  the  oondition  of 
the  river  from  the  Upper  Falls  to  Alexandria.  Print  B  is  taken  from  the  surveys  of 
1890  and  1891,  with  soundinffs  changed  to  elevations  in  meters  above  Cairo  datum. 
Blue  print  C  cdves  sections  oaring  four  sun^eys  between  1874  and  1891.  I  am  unable 
to  lay  down  the  shore  lines  or  water  surfaces  given  on  the  maps  of  1874  and  1878  for 
want  of  common  points.  The  notes  of  these  earlier  surveys  were  not  only  kept  reek- 
lessly,  but  show  erasures  and  alterations  without  explanation^  and  the  Alexandria 
front  was  evidently  sketched  in ;  but  from  the  best  information  I  could  obtain  at 
Alexandria,  I  believe  that  the  caving  between  Bayou  Rapides  and  Beauregard  street 
has  been  far  less  than  stated. 

Works  of  various  kinds  have  been  proposed  at  and  above  Alexandria,  and  some 
have  been  carried  o«it  somewhat  as  proposed,  with  indifferent  success.  Most  of  the 
reports  upon  the  surveys,  projects,  and  works  are  given  in  the  reports  of  the  Chief 
of  Engineers,  as  follows:  1876,  page  902:  1880,  page  1S42  (historical);  18^,  page 
1136;  1884,  page  1322;  1886,  page  1477;  1886,  page  1340;  1887,  page  1444;  1889,  page 
1588;  1890,  page  1824,  and  1891,  page  1950. 

The  report  mr  1880  gives  a  synopsis  of  plans  for  improving  navigation  at  the  falls, 
including  the  earliest  work  by  the  State,  State  Engmeer  Hebert's  nroiect  of  1856, 
and  Maj.  Howell's  report  upon  locks  and  movable  dams  in  1875.  The  isst  contidns 
an  estimate  of  $1^400  for  concrete  slab  revetment  possibly  required  on  the  Alexan- 
dria fr^nt  below  the  Lower  Falls,  by  reason  of  the  change  of  current  oaused  by 
Bailey's  Dam  (Mav,  1864).  Bailey's  map  was  made  from  De  Rnssy's  survey  of  1859  and 
1860,  and  shows  the  same  error  of  about  800  feet  along  and  400  feet  across  the  chanliel 
in  the  first  half  mile  above  Alexandria.  De  Russy 's  map  was  made  fbr  a  State  commis- 
sion, and  some  work  was  done  at  the  lower  falls,  which  was  regarded  as  an  injury  rather 
than  a  benefit.  Mai,  Benyaurd  submitted  an  estimate  of  ^0,000  for  a  out  through 
the  tipper  Falls  about  75  feet  wide,  to  give  4|  feet  at  a  stage  corresponding  to  low 
water  of  1874,  about  2  feet  below  zero  of  the  present  gauge  at  Alexandria.  iNo  action 
was  taken  on  any  of  these  projects  till  1882,  when  bids  were  received  for  a  modified 
cut  at  tiie  Upper  Falls,  at  $10.93  and  $3.45  the  onbio  yard^  and  a  contract  at  the  lattw 
price  made  with  £.  P.  Doherty,  of  New  Orleans,  who  hired  Rittenhouse  Moore,  of 
Mobile,  to  do  the  work.  The  work  was  ill  done  and  dragged  ^ong  until  the  con- 
tract was  closed  by  direction  of  the  Chief  of  Engineers  November  25, 1885.  The 
amount  of  excavation  was  reported  as  7,630^  cubic  yards,  most  of  which  was  jtiit 
into  the  stone  dikes  on  the  right  bank  at  the  Lower  Falls,  to  dose  a  channel  whteh 
had  out  through  the  bank  on  that  side  of  the  river.  The  channel  at  the  Upper  Falls 
was  laid  out  with  a  bend  about  the  axis  of  the  new  railroad  bridge,  and  was  left  ui 
a  ragged  shape  both  in  width  and  depth. 

•  ••*••• 

The  act  of  July  5,  1884,  provided  $15,000  for  "  revetment  to  protect  the  harbor  at 
Alexandria  from  damage  by  the  current  of  the  river,"  and  Maj.  Miller  submitted  a 
project  for  a  revetment  from  Bayou  Rapides  downstream  3.000  feet,  at  $5  the  linear 
foot,  which  was  approved  by  the  Chief  of  Engineers  July  26, 1884,  but  on  plannii^ 
to  lay  out  the  work  the  officer  in  charge  was  met  with  a  demand  of  $5,500  from  the 
riparian  owners  for  the  amount  of  bauk  that  would  have  to  be  graded  away  for  the 
revetment;  or.  in  other  words,  for  compensation  for  the  privilege  of  being  protected 
by  the  United  States.  Oi^t.  Bergland,  finding  that  ''the  citizens  of  Alexandria 
were  anxious  that  something  should  be  done  for  the  protection  of  the  bank ''  before 
the  next  high  water,  submitted  as  a  makeshift  substitute  a  high  wing  dam  and  train- 
ing  wall  about  500  leet  long,  crest  about  10  feet  above  zero,  or,  say,  14  feet  above 
loTTest  water.  This  work  was  becun  in  the  fall  of  1884,  but  was  interrupted  by  high 
water  and  not  finished  till  DecemDer,  1885,  costing  the  full  amount  of  the  allotmeKt, 
though  shorter  than  planned. 

•  •••«•• 

If  there  were  funds  available  I  should  lay  great  stress  on  holding  up  the  low-water 
slope  from  some  point  below  Alexandria  and  distributing  the  drop  in  the  water  sur- 
face over  the  lower  falls  back  as  far  as  possible,  by  putting  in  a  number  of  sills  across 
the  river  to  raise  the  bottom  to  about  8  feet  depth  at  extreme  low  water.  At  present 
the  lower  falls  can  not  be  passed  by  upstream  boats  at  low  water,  except  by  linee  and 
capstan  power  to  help  the  engines. 

However,  as  the  Department  may  be  unwilling  to  invite  litigation,  I  submit  the 
fbllowing  substitute  for  revetment :  Pile  work  bdng  out  of  the  question,  and  the  crib 
dikes  very  expensive  as  well  as  objectionable,  I  propose  a  stone  dike  from  the  train* 
ing  wall  to  the  foot  of  the  bank  at  Beauregard  sti-eet  on  the  line  AB  on  the  ma|M. 
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The  dike  to  be  4  feet  wide  at  the  top,  which  should  be  at  the  level  of  ffange  zero,  aav . 
4  feet  above  the  lowest  stage.  The  dike  must  be  about  1,100  feet  long,  and  with 
natural  slopes  will  require  about  7,000  cubic  yards.  This  dike  is  suggested  by  the 
rock  along  shore  near  B,  which  is  at  zero,  and  behind  which  the  baxik  does  not  ap- 
.  pear  to  have  caved  at  all.  This  dike  is  intended  to  form  a  footing,  so  that  if  the 
bank  slides  or  caves  it  will  not  wash  away,  but  gradually  assume  a  permanent  slope, 
while  the  space  behind  the  dike  will  gradually  ml  by  deposit  in  time  of  flood.  Spurs 
may  be  run  out  from  the  bank  at  intervals  of  about  ^00  feet  to  hasten  the  fill.  This 
dike  ^ill  not  cause  undue  scour,  but  tend  to  direct  an  even  flow  in  a  channel  parallel 
to  it,  somewhat  more  nearly  the  center  line  of  the  reach,  and  will  not  interfere  with 
any  plans  that  may  be  adopted  hereafter  for  the  general  improvement  of  the  river. 

To  get  the  rook  for  this  dike  I  propose  to  improve  the  channel  at  the  upper  falls, 
not  by  increasing  the  section  unduly,  which  would  not  be  warranted  by  the  discharge 
at  extreme  low  water,  but  by  easing  the  approaches  at  each  end  of  the  cut,  as  shown 
by  the  lines  on  the  map  above  and  below  the  bridge.  At  present  the  channel  is 
very  ragged  and  difficult  in  low  water,  especially  for  downstream  boats.  When 
the  Alexandria  gauge  reads  minus  1  foot  the  fall  from  the  bridge  to  the  gauge  is  2.3 
feet,  about  one-third  of  which  is  at  the  passage  of  the  lower  falls,  so  that  down- 
stream boats,  in  avoiding  the  rocks  on  the  starboard  above  the  bridge,  tend  to  flank 
over  on  the  rooks  on  the  port  side,  and  before  the  pilot  can  straighten  they  are  car- 
ried over  towards  the  rocks  on  the  starboard  below  the  bridge. 

This  work  can  be  done  to  best  advantage  in  the  order  numbered  on  the  map. 
The  excavation  will  give  about  11,000  cubic  yards,  which  should  be  deposited  as 
follows:  (1)  In  the  aike  A  B;  (2)  on  the  line  of  the  old  dam  (found  December  4, 
1891,  and  supposed  to  be  one  of  Bailey's)  above  the  bridge,  to  compensate  some- 
what for  the  excavation  and  hold  up  the  upper  pool ;  (3)  in  the  gaps  between  the 
left  bank  and  Bailey's  dam  and  the  breaks  in  the  dam ;  (4)  in  extending  the  dike 
on  the  riffht  bank  at  the  lower  falls,  as  indicated  on  the  map.  The  opening  at  the 
lower  falls  should  be  included  also  by  cutting  o£f  about  50  feet  ftom  the  channel 
end  of  BaUey's  dam.  Lastly,  the  crib  dike  and  training  wall  should  be  filled  wher- 
ever needed  to  the  same  height  as  the  dike  A  B,  and  after  a  year  or  two  it  should 
be  cut  down  to  the  same  level  if  possible. 

I  examined  the  rock  at  the  upper  falls  during  the  extreme  low  sta^e  of  December, 
1891,  and  found  it  to  be  a  siliceous  marl  rather  than  stone.  The  bridge  contractors 
found  no  difficultv  in  drilling  holes  9  feet  deep  with  ordinary  Jumper  drills,  and  X 
believe  it  can  be  bored  even  more  easily  witn  li  to  2  inch  ship-augers.  Medium 
fiprade  dynamite,  in  small  charges,  would  probably  be  the  best  to  break  the  rock  for 
dredging,  which  could  be  determined  by  a  few  experimental  shotsi 

The  £ed^  Lone  Star  has  been  fitted  with  steel-pointed  spuds  and  a  heavy  steel 
lip  on  the  dipper,  for  which  steel  teeth  have  been  bought.  The  snaff-boat  Flarenoe, 
of  eood  power  and  light  draft,  can  be  used  for  towing,  and  the  only  plant  needed 
win  be  scows  for  carrying  the  rock. 

Dump  scows  can  not  be  used  for  this  work  at  low  water,  so  that  it  will  be  neces- 
sary to  buy  or  build  flat  scows  for  the  purpose.  It  happens  that  the  Union  Bridge 
Company  has  at  Alexandria  a  number  of  scows  used  m  building  the  brid^d  at  the 
falls,  which  are  for  sale  at  a  low  figure,  and  are  just  suited  for  this  wo».  The 
largest  one,  double  hulled,  80  by  12  by  3  feet,  hulls  10  feet  apart,  connected  by  four 
12  by  12  inch  beams,  could  be  fitted  with  boiler,  hoisting  engine,  crane  and  grapple, 
and  steam  drill  if  necessarv,  and  used  to  hoist  tne  large  rocKS;  or  put  on  a  different 
out  from  that  worked  by  the  dredge. 

I  estimate  the  cost  as  follows : 

Additional  plant  and  towing  the  dredge  Lone  Star  to  and  from  the  work ....    $2, 500 

Office  expenses,  mileage,  superintendence,  transportation,  and  survey 1, 500 

Excavating  and  depositing  11,000  cubic  yards 11, 000 

Total 15,000 

The  work  should  begin  when  Red  River  has  fallen  to  10  feet  on  the  Alexandria 
gauffOj  with  the  probability  of  continuous  low  water,  say  between  -f6  and  — 4  feet, 
the  drilling  and  boring  to  be  at  the  lowest  stage.  The  time  estimated  is  three  months 
if  not  interrupted  by  noods,  and  the  price  $1.36^  the  cubic  yard  in  the  dvkes,  or  $1 
the  yard  for  excavation,  as  against  the  contract  price  of  $3.45  (or  actual  unknown 
cost),  plant  and  superintendence  not  included. 

It  will  be  more  economical  to  do  the  work  by  hired  labor  and  purchase  in  open 
market  than  by  contract,  both  because  I  believe  I  can  do  it  better  and  because  there 
can  be  no  charge  for  demurrage  if  the  work  should  be  stopped  by  intermittent  or 
r-outinued  high  water,  and,  finally,  because  the  work  can  be  laid  out  so  that  if  it 
should  be  found  to  cost  more  than  the  estimate  a  less  amount  can  bo  done,  while 
whatever  is  done  will  be  an  actual  iuij»rove«ient. 

*  *  n  •  •  •  • 
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The  foT^iroi II g  project  was  moilified  by  the  dhisinii  eiigiiu*er  and  ap- 
provedj  as  follow!?^: 

Office  of  the  Ciiikf  of  ENGiifKrR5, 
I'NiTEo  Statics  A  rut. 
Washington,  D.  C,  Mun-h  10,  1S$S, 
Captain:  \^^nx  letter  af  Mareh  1,  1K92.  siibiurttin^  project  for  the  t'X|H?tnlitiire  af 
tli<*  $15»CHM1  ap|iro]iri:ittNl  by  tin-  river  ;uh1    harlmr  uct   iipprovtHi  S^'pteiiiber  \%  18^ 
for  work  on  rlie  MvA  \li\vY  at  Ah^xandrii*.  Liu.  ba,s  been  recti  veil  at  tbb  office,  with 
tlie  following  iiidnr»erii*-*iit  of  the  division  t'Ugint'er: 

*'  New  Yokk,  Mardi  5,  lS9g^ 
•'Respectfully  forwarded  to  the  Chief  of  Engineers. 

'*  I  fear  that  the  prolougation  of  the  wing-dam  by  the  dike,  marked  A  B,  rising 
only  to  zero  of  tlie  gauge,  will  not  protect  the  bank  of  the  town  behind  it;  and 
recommend  that  the  dike  A  B  be  omitted,  and  that  the  bank  be  protected  by  a  diick 
layer  of  stone  placed  directly  upon  it,  rising  to  at  least  half  stage,  or  to  a  higher 
Vvel  where  the  slope  of  the  bank  above  is  less  steep  than  the  natural  slope  of  th« 
stone. 

**  Where  the  bank  slope  is  nearly  as  steep  as  stone  will  stand,  the  thickness  of  the 
stone  at  top  of  the  revetment  should  be  at  least  2  feet. 

''The  revetment  should  begin  behind  the  wing  dam,  where  the  bank  is  safe,  and 
extend  as  far  towards  B  as  funds  will  permit. 

•'  To  avoid  land  damages  grading  might  be  omitted. 
"  Subject  to  these  remarks  the  uroject  is  approved." 

The  project  as  modified  by  tne  recommendations  of  the  Division  Engineer  is 
approved. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams. 
Major f  Corp9  ofEnginctn,  in  ekar$e, 

Capt.  J.  H.  WlLLARD, 

Corps  of  Engineers. 

(Through  Col.  C.  B.  Comstock,  Corps  "^of  Engineers,  Division  Engineer,  South- 
west Division.) 

The  stages  of  the  river  have  preehided  any  work  under  this  project 
to  the  end  of  the  fiscal  year,  and  nothing  has  been  done  beyond  certain 
necessary  repairs  of  the  United  States  dredge  Xo»«  iStor  at  Shrevei>ort, 
recinired  before  it  can  be  used  upon  this  work. 

LITTLE  RIVER  FROM  THE  SCOPINI  CUT-OFF  TO  KNOX  POINT. 

The  appropriation  for  improving  Bed  River  by  act  of  September  19, 
1890,  provided  an  allotment  of  $20,000  for  "  deepening  and  widening 
that  portion  of  the  river  known  as  Little  River,  from  the  Scoping 

tScopinil  Cut-oflf  to  Knox  Point."  This  stretch,  extending  from  Tones 
^ayou  down  to  Knox  Point,  Louisiana,  originally  was  21J  miles  in 
length,  but  was  sliortened  about  4  miles  by  Waterloo  Cut-off,  made  in 
1889,  and  Young  Point  Cut-off,  made  in  1890;  the  distance  at  present 
between  Scopini  Cut-off  and  Knox  Point  being  17.6  miles. 

In  submitting  my  project  of  Sei)tember  25,  1890,  for  the  expenditure 
of  the  general  appropriation  for  Red  River,  I  referred  to  the  allotment 
for  Little  River  as  follows: 

This  was  not  recommended  by  me,  and  I  am  at  a  loss  to  account  for  it.  I  have 
iuRt  been  through  the  44  miles  of  Red  and  Little  rivers  below  Shreveport,  La.,  and 
have  to  say  that  Little  River  is  generally  the  deepest  part  of  Red  River  now  and 
should  not  be  widened  for  the  present.  It  would  not  be  an  economical  use  of  the 
funds  to  begin  extensive  operations  in  this  part  at  once,  but  rather  to  work  int^r- 
mittentlv  with  the  snag  boats  for  a  season.  It  is  better  to  wait  somewhat  longer  for 
the  closing  of  outlets,  as  at  Waterloo  and  Magenta,  by  natural  fill,  and  to  leave 
Tones  Bayou  open  for  a  year  or  so  longer.  If  a  snag  boat  is  Ht»nt  over  the  line  and 
works  on  the  bottom  logs,  which  arc  in  nests  and  wrai-k  heaps,  and  then  wait**  for  a 
rise  an^l  fall,  the  bottom  will  scour  and  disclose  other  logs  ^^fjjtj^f g^bV^^^^^l^^  i^ 
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greater  advantage  then  tnan  by  continuous  work.  It  is  this  method  of  workingthat 
has  made  so  great  an  increase  in  the  depth  of  Little  River.  The  cut  through  the 
Waterloo  Neck  is  now  sufficiently  deep  and  wide,  and  the  old  river  outlet  is  fiRed  up 
considerably  above  low  water,  with  only^i  narrow  stream  that  a  man  can  jump  over. 
If  this  is  left  alone  till  next  flood  it  probably  will  be  filled  bank  high  and  give 
fbundation  to  the  State  levees  now  projected  across  it.  Thi&  lower  end  is  filbng, 
thon|^h  not  so  rapidly,  and  will  afford  a  good  place  for  depositing  snags.  Again,  as 
to  widening,  if  we  begin  cutting  into  the  banKs,  the  appropriation  will  not  he  large 
enough  to  pay  for  alleged  land  &mages.  (Referring  to  demands  at  Alexandria.)  I 
should  prefer  to  mattress  some  of  the  bends  to  lix  the  line  for  Red  River,  and  wait 
for  natural  enlargement  in  the  reverse  jioiuts  below.  The  best  argument  for  delay, 
however,  is  to  be  found  iniihe  fact  that  the  New  Orleans  and  Shreveport  boats  have 
been  running  Little  River  on  regular  time  this  season  (1890)  with  2  feet  on  the  gauge 
at  Shrevepoiir,  a  condition  unknown  before  to  any  of  the  pilots  whom  I  questioned 
when  inspecting  the  river  last  week.  It  is  my  opinion  that  the  improvement  is  due 
not  only  to  the  work  at  intervals  of  the  snag  boats  in  the  Little  River,  but  also  to  the 
concentration  of  discharge  by  the  State  levees,  which,  in  general,  held  out  against 
the  last  flood  and  scoured  the  bottom.  It  is  a  fact  that  the  Shreveport  gauge  regis- 
tered last  May  (1890)  the  highest  flood  known,  while  plantations  below,  overflowed 
in  former  years  at  lower  stages,  were  above  flood  this  year.  More  water  came  down 
the  river  and  both  found  and  made  a  larger  channel.  With  this  experience  it  is 
probable  that  Tones  Bayou  can  be  effectiv^y  dlosed  in  a  year  or  two  without  danger 
of  destruction. 

I  recommended  a  survey  and  reconnoissance  of  the  Little  Eiver,  to 
connect  with  the  survey  of  Red  River  and  to  recover  former  surveys,  if 
possible,  and  made  another  inspection  of  the  river  in  December,  1890, 
accompanied  by  Col.  C,  B,  Comstock,  Division  Engineer,  who  advised 
taking  as  many  sections  as  circumstances  would  permit  to  accompany 
the  map.  On  March  8, 1892, 1  transmitted  to  the  Department,  through 
the  Division  Engineer,  a  map,  sections,  profile,  and  hydrograpk  of  the 
stretch  of  Little  River,  with  the  following  recommendations  for  the  ex- 
penditure of  the  allotment,  viz : 

First  I  invite  attention  to  the  hydrograph  herewith.  This  is  made  up  like  that 
submitted  with  the  Cypress  Bayou  report;  the  limits  of  high  and  low  water  were 
drawn  by  connecting  the  elevations  of  sucn  points  as  I  had  when  I  prepared  the 
hvdrograph  of  Red  River  for  the  Annual  Report  (1891).  The  low- water  lines  above 
Shreveport  were  obtained  afterwards,  when  we  had  succeeded  in  finding  benches  of 
Maj.  Howell's  survey,  and  by  searching  through  the  notebooks  of  later  date  below 
Shreveport,  those  of  1884  were  connected  with  the  main  line  of  precise  levels.  The 
hydrograph  sImiws  th:it  the  bottom  of  the  river  above  Shreveport  has  scoured  since 
tl&e  raft  was  removed  mikI  tint  the  low -water  line  has  fallen  several  feet.  It  indi- 
cates that  the  same  conditions  iiruvailed  below  Shreveport,  though  perhaps  in  a  less 
degree,  and  that  the  gradual  intermittent  work  in  Little  River  has  enabled  the  river  ~ 
to  soonr  the  bott-MU  as  the  logs  have  been  removed.  It  shows  also  by  the  drop  in  the 
actual  high-water  line  (obtained  by  leveling  to  high- water  marks  of  1890,  obtained, 
as  stated  in  the  report  upon  Cypress  Bayou  survey,  by  cooperation  of  planters  liv- 
ing in  this  section)  below  the  limiting  line  above,  that  a  great  amount  of  water  must 
have  escaped  into  the  Bayou  Pierre  Basin.  This  gives  another  proof  fif  the  wisdom 
of  waiting  somewhat  longer  before  closing  Tones  Bayou.  I  may  add  that  if  the 
work  belo  v  Soopini  Cut-off  is  carried  on  as  proposed,  it  ma^  turn  out  unnecessarv  to 
close  Tones  Bayou  at  all,  for  if  the  depth  of  the  main  river  is  increased  the  old  river 
may  fill  up  more  rapidly  by  reason  of  the  reduced  current. 

Taking  the  line  of  low  water  of  1884,  as  shown  on  the  hydrograph,  and  making  a 
reasonable  allowance  for  a  drop  at  least  eaual  to  the  fallof  low  water  at  Shrevenort 
below  zero,  about  half  a  meter,  I  have  drawn  a  line  through  the  corresponaing 
points  on  the  profiles,  which  is  sufficiently  near  to  the  probable  low  water  through- 
out the  whole  of  Little  "River  for  a  base,  and  have  drawn  another,  paraUel  to  and  2^ 
meters  below  it,  for  the  working  line,  which  is  put  on  the  sections  also.  The  lower 
line  intersects  the  bottom  line  of  the  channel  and  shows  where  work  is  most  needed. 
These  points  are  put  on  the  map,  and  will  be  used  for  guidance  in  prosecuting  the 
work,  actual  soundings  showing  where  to  begin  to  best  advantage. 

Following  the  practice  of  getting  the  best  results  with  economy,  I  should  send  the 
snag  boats  over  tne  line  at  a  moderately  low  sta^e,  and  repeat  at  short  intervals  dur- 
ing low  water;  and  at  certain  places,  as  at  Scopini  Cut-off,  and  at  others  where  the 
bottom  may  be  a  resisting  clay,  I  should  put  the  dredge  at  work  and  make  one  or 
more  cuts  about  2  meters  deej),  depositing  the  material  in  the  cut-off  bends,  as  in  Old 
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River  near  hy%  or  in  tlie  de^p  linles  id  the  main  river.  Raft  atid  V>ga  m  j^y  be  put  In  the 
mouthit  oi  ontletft  liki.*  Tones  Hnyou  with  cuivaDtage,  Tlit^  <lre*lge  work'^  eianH  be- 
gin at  tlie  iM^iiiTtt  when^  th«  hot  torn  line  sliawoi  highest  and  bIkmiM  com  inut^  ilh  long 
as  found  desirable,  but  the  snag  boats  shonld  work  to  start  up  the  logs  only,  return- 
ing from  time  to  time  when  convenient  or  necessary.  Tiie  work  should  spread  over 
at  least  two  seasons  to  get  the  best  results,  and  gauge  observations  should  be  made 
at  the  high  and  low-water  periods  to  note  change  in  the  high  and  low  water  lines. 

There  will  be  required  at  least  two  dump  scows  of  about  80  cubic  yards  or  less  ca- 
pacity, which  will  cost  about  $3,000  each  delivered  at  Shreveport,  as  estimated  from 
the  cost  of  those  built  by  Capt.  Kingman  at  Simmesport.  These  should  be  charged  in 
part  to  the  general  appropriation  for  Red  River,  part  to  Little  River,  and  part  to 
other  works  on  which  they  may  be  used.  The  cost  of  running  the  dredge  will  be 
about  $750  the  month,  and  of  the  towboat  about  $900  the  month,  with  about  $200 
the  month  added  for  inspection,  examination,  and  office  charges. 

After  the  work  has  been  carried  through  one  season  an  examination  shonld  be 
made  to  decide  upon  closing  Tones  Bayou,  either  wholly  to  form  part  of  the  State 
levees,  or  with  low  sills.  Tnere  are  two  other  shoal  places  above  Scopini  Cut-off, 
notably,  Chalk  Level,  which  may  be  helped  by  inexpensive  wing  dams,  sheet  piling, 
or  mattress  cribs  filled  with  eartli  in  sacks.  No  heavy  or  permanent  work  will  be  re- 
quired, in  my  opinion ;  at  least  none  should  be  proposed  at  present.  As  far  as  possi- 
ble, no  permanent  work  shonld  be  thought  of  till  the  question  of  the  general  improve- 
ment of  Red  River  can  be  discussed  intelligently  by  tine  aid  of  the  results  of  the  sur- 
vey. My  present  opinion  is  that  revetment  shonld  play  the  principal  part  in  any 
plan  for  improvinj^  the  navigation  of  Red  River,  and  that  it  is  very  desirable  to  hold 
the  river  to  the  lines  selected  for  it,  especially  in  the  raft  region  above  and  below 
Shreveport,  but  it  is  out  of  the  question  to  begin  any  such  work  in  tiie  Little  River 
with  the  amount  allotted  for  that  part. 

«  •  «  «  •  •  « 

It  is  to  be  regretted  that  the  item  for  Little  River  was  put  into  the  last  river  and 
harbor  bill  without  the  recommendation  or  knowledge  of  the  Department,  not  only 
because  the  appropriation  was  contrary  to  law,  no  examination  or  survey  having 
been  made  for  the  work,  but  because  it  embarrasses  the  district  engineer  as  well  as 
the  Dei)artment  to  make  plans  under  conditions  prescribed  by  persons  unacquainted 
with  the  principles  of  river  improvement. 

The  foregoing  recommendations  were  approved,  as  follows: 

Oefick  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa8hingtony  D.  C,  March  17,1892, 
Captain:  Your  report  of  the 8th  instant,  submitting^  project  for  application  of 
allotment  of  $20,000  for  work  in  Little  River  contained  in  the  item  of  appropriation 
for  improvin<;  Ked  River,  Louisiana  and  Arkansas,  from  Fulton  to  the  Atchafalaya 
River,  made  by  river  and  harbor  act  approved  September  19,  1890,  was  duly  received 
at  this  office  with  indorsement  of  the  Division  Engineer,  of  which  the  following  is 
a  copy : 

[First  Indorsement.] 

U.  8.  Engineer  Office,  Southwest  Division, 

New  York,  March  26, 189h. 
Respectfully  forwarded  to  the  Chief  o^  Engineers. 

Capt.  Willard's  proposal  to  carry  on  snagging  and  dredging  in  Little  River  is 
recomniL'uded  for  approval.  If  navigation  at  sharp  bends  is  very  difficult,  some  aa- 
sistauco  can  be  given  by  dredging  on  the  points. 

C.   B.   COMSTOCK. 

Col.  of  Engrs.f  Bvt,  Brig,  Gen.,  U,  8,  A,, 

Division  Engineer. 

The  proposal  as  to  snagging  and  dredging  in  Little  River  is  approved. 
By  command  of  Brig.  Gen.  Casey: 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

Capt.  J.  H.  WiLLARD, 

Corps  of  Engineers, 
(Through  Col.  C.  B,  Comstock,  Corps  of  Engineers,  Divi8ionjEp^i|e€^^J|g^ir^t 
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Willie  the  project  for  the  expeiulitiire  of  the  aUotrnent  for  tlie  Little 
River  WHS  in  abeyance,  frum  Sei)tvml>er,  18!*0,  until  March,  189J,  the 
snag  boats  HoiceUj  W(tffttet\f  and  Hrech\  and  the  drcd*]rc  Lone  Star 
worked  over  that  stretch  td"  river  with  good  effect  under  the  appropri- 
ation for  the  general  in»pro\^ent  of  the  river,  and  the  details  of  their 
operations  are  reported  under  that  head. 

The  work  done  under  the  project  approved  March  17,  1892,  was  as 
ibllowB: 

April  11,  1802,  the  rintcd  States  snag  boat  HnweU,  M.  B,  Lydon 
ma*ster,  ran  down  to  Knox  Point  and  was  employed  for  three  days  in 
working  up  to  the  Scnpini  Cnt  f>ir  at  month  of  Tones  Bayou»  blowing 
off  hard  clay  points  with  cxphjsives,  cutting  heavy  timber  ou  caving 
banks,  and  removing  all  obstructions  in  sigjit.  The  boat  returned  to 
Shreveport  the  night  of  Ajuil  i:^^  after  having  put  the  stretch  in  good 
navigable  condition,  though  sconring  rapidly.  Ou  April  23,  word  was 
received  Ijy  the  master  of  the  Ilotceti  tliat  sujne  large  trees  hall  caved 
into  th*-  river  at  Mercer  riace,  5  milcB  behm'  Sc^jpini  Cot  otf,  catching 
drift  and  causing  the  opposite  bank  to  cave  rapidly,  (*ndaT»gering  the 
Htatr  levee.  The  caved  in  trees  and  a  side  jam  which  had  lodged 
thereon  were  removed  by  the  Iloiceil  Aiiril  25,  and  ou  the  way  back 
the  river  was  fonnd  jammt^d  at  the  mouth  of  Tours  Bayou*  The  drift 
was  cleared  away,  and  the  HowM  returned  to  Shreveptirt  April  28. 

Continued  high  water  during  May  and  June  preventt'd  any  further 
work  to  tlie  end  of  the  fiscal  year,  and  operations  will  not  be  resumed 
until  the  stage  is  low  enough  t^j  permit  working  with  economy  and 
advantage*  The  Hood  of  1S*J2  was  reported  by  a  planter  at  Knox  Point, 
the  lower  limit  of  this  reach,  to  have  reached  its  highest  point  31ay  31 
(1  loot  above  the  high  water  of  181*0). 

SHREVEPOET  HARBOE. 

Since  the  removal  of  the  raft  by  which  the  volume  down  the  main 
river  has  been  increasetl,  the  leil  bank  opposite  Shreveport  has  gradu- 
ally receded,  while  a  wide  batture  has  formed  along  the  city  front.  If 
measures  are  not  takf'U  soon  to  check  this,  the  harbor  of  Shreveport 
will  be  8eriiaisly  impaired,  and  the  cost  of  restoring  it  and  keeping 
navigation  reasonably  good  to  the  river  abdve  will  be  much  increased. 
The  whole  of  the  oppf»site  bunk  should  be  revetted  for  a  distance  of  at 
least  2,500  feet,  for  if  tlie  bank  should  cave  back  to  the  higher  ground 
on  which  the  levees  run,  it  would  be  practically  impossible  to  contine 
the  t!ood  waters  to  the  main  river,  but  they  would  escape  into  the  low 
gi'onnd  beynnd  the  left  bank,  and  not  return  to  the  river  until  they  had 
filled  up  the  country  below  and  found  their  way  into  Lake  Bistenau 
and  Loggy  Bayou.  This  would  mean  disaster  to  ShreveiM>rt  and  to 
the  planters  of  Bossier  Parish,  and  [uobably  destrnctiiiu  of  navigation 
from  Loggy  Bayou  upstream. 

The  rise  and  tall  of  the  river  at  Shreveport  is  ab<ait  11  meters,  or  say 
35  feet,  and  the  bank  line  needing  revetment  begins  some  2,20()  fcf^t 
above  the  railway  bridge,  and  iuchuies  a  pocket  below  of  about  H<K> 
feet;  making  in  all  2,5ti0  feet,  more  or  less,  to  be  graded  and  protected. 
The  grading  can  be  done  with  pumps  used  for  washing  snags,  and  if 
the  work  is  done  at  low  water  the  mattresses  can  be  built  of  stone,  put 
in  without  the  use  of  special  plant.  Taking  a  slope  of  1  on  3,  the 
tection  would  average  about  100  fi'ct  in  width,  and  the  S^fet^^tti  '^ 
contingencies,  should  not  exceed  $10  the  running  foot^  or  say  ♦40,000 
for  the  whole.    Under  favorable  conditioiiB  it  is  probable  that  the  cost 
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call  i>e  rt*dii<'ed,  Imt  nn  ntonp  mnnt  fie  liroiight  eitlit^r  by  rail  or  river 
fninj  a  i-iinsiderablc  dist^^ifer,  it  Is  not  Hioiight  safe  fo  re^lure  the  esti- 
mati*. 

Till'  flood  of  1892  saipji><s»*d  nil  otJu^rs  on  record  in  Rt^d  River,  risinjr 
1  foot  aboYt*  tlie  flood  fij'  ISJK)  nf  Sltreve|K>rt.  An  imraeoHe  vtdume  of 
water  fiorn  tin*  oyi'rriowf'il  lainls  on  tlie  west  bank  above  wan  dis- 
cLarjr**d  from  Cross  Iijiyon,  i^xivediu^  tlnM-oinbiruHl  discharirt*  of  Cpper 
Red  Ri%'er  iind  Twelve  Mile  Rayou,  The  total  reaching  ii4(Kl  enbir 
meters,  sny  L*2fkfMX>  mbir  fert  ]*«t  st^^oml-  Tin*  main  eurrent  was  tliiis 
foreed  a-aiii5t  tin-  rasf  bank  :ui<l  eanst  d  di-i'p  eaving  above  and  at  the 
railway  bridge,  throwing  down  the  east  span  and  abutment  pier  of  the 
draw.  The  amount  of  caving  can  not  be  determined  without  a  local 
survey  to  compare  the  new  shore  lines  with  those  of  1890,  but  it  is 
stated  to  have  exceeded  100  feet  near  the  bridge. 

Some  of  the  work  proposed  in  the  last  report  may  be  done  during 
the  next  low  water,  but  it  will  not  be  safe  to  reduce  the  former  esti- 
mate for  the  whole,  and  it  is  therefore  repeated  in  the  general  estimates 
in  this  report. 

CLOSING  THE   SALE  AND  MUBPHY  OUTLET. 

Before  the  opening  of  a  channel  through  the  great  raft  above  Shreve- 
port,  recourse  was  had  to  navigation  at  high  stages  through  the  nu- 
merous lakes  along  both  sides  of  the  river,  which  were  ex)ntiected  with 
the  navigable  part  of  the  river  above  the  head  of  the  raft  by  bayous  or 
outlets,  some  of  which  were  natural  and  others  artificial.  As  the  raft 
formed  upstream  the  lower  outlets  had  to  be  abandoned  for  newer  ones 
above,  and  if  the  natural  connections  were  not  of  sufficient  capacity  for 
the  passage  of  boats,  they  were  cleaned  out  and  enlarged,  or  else  short 
canals  were  cut,  under  State  charters,  on  which  heavy  tolls  were  ex- 
acted. The  first  of  these  canals  was  cut  in  the  fall  of  1861,  from  Red 
River  into  Simpsim  Lake,  on  the  right  bank,  55  miles  above  Shreve- 
port,  by  C.  M.  Hervey,  president  of  a  company  chartered  by  the  State 
of  Louisiana,  and  authorized  by  joint  resolution  of  Congress,  approved 
February  21,18()1,  to  remove  the  Red  River  Raft  and  collect  tolls  for 
thirty  years  from  vessels  passing  through  that  portion  of  the  river. 
This  outlet,  however,  was  intended  only  as  a  means  of  temporary  com- 
munication while  work  was  in  progress  in  the  main  river  below,  and  was 
little  used,  as  the  war  stopped  all  shipments  of  cotton  and  caused  the 
abandonment  of  the  project  for  removing  the  raft.  Subsequently  other 
canals  were  cut,  viz,  Alban  Canals  Nos.  1, 2,  and  3  (the  latter  usually 
known  as  Stanton  Slough),  on  the  left  bank,  and  Kountz  and  Sale  and 
Murphy  Canals  on  the  riglit  bank.  Since  the  removal  of  the  raft  these 
outlets  have  filled  up  gradually  with  drift  and  dei)osit  until  but  little 
water  is  drawn  from  the  river  except  at  high  stages,  but  their  complete 
closure  will  cause  the  river  below  to  widen  and  scour,  and  incidentally 
protect  adjacent  lands  from  overflow. 

Estimates  of  the  cost  of  closing  all  of  these  canaly  were  called  for 
by  resolution  of  the  Senate  of  the  United  States  of  March  10,  1882, 
and  were  submitted  by  the  officer  in  charge  April  4,  1882  (Report  Chief 
of  Engineers,  1882,  page  1540),  but  no  action  was  taken  by  Congress 
for  their  closure  until  the  river  and  harbor  act  of  July  5,  1884,  which 
provided  that  not  exceeding  $5,000  of  the  appropriation  for  Red  River 
should  be  applied  to  closing  Sale  and  Murphy  C^nal. 

The  Sale  and  Murphy  Canal  is  the  uppermost  of  these  outlets  on  the 
west,  1  mile  above  the  head  of  the  old  rait,  C6J  miles  abo\eJ~^" 
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port,  and  3  miles  below  the  ArkaiiHas  aud  Louisiana  line.  Of  the  allot- 
ment by  act  of  1884,  $«i,213  were  expended  by  hired  labor  in  building 
a  dam  at  the  mouth  of  the  outlet,  which  was  couiuienced  November  5, 
and  completed  December  4, 1884.  This  dam  was  40()  feet  long,  10  feet 
crown,  with  slopes  of  1  on  2,  and  was  built  to  a  height  of  2  feet  above 
high  water,  with  wing  levees  of  same  height  extending  60  feet  from 
each  end,  but  was  destroyed  by  the  first  flood,  the  latter  part  of  De- 
cember, 1884. 

No  further  work  was  authorized  until  the  act  of  September  19, 1890, 
which  directed  that  $5,000  of  the  appropriation  for  Ked  Eiver  should 
be  used  in  closing  the  outlet.  In  November,  1890,  a  preliminary  ex- 
amination of  the  locality  was  made,  the  report  upon  which  is  contained 
in  my  last  annual  report  (Report  Chief  of  Engineers,  1891,  page  1953), 
but  it  was  decided  to  defer  the  work  of  construction  until  after  the 
winter  and  spring  floods  had  subsided  and  there  should  be  a  good 
prospect  of  a  continued  season  of  dry  weather  and  low  water,  during 
which  to  give  the  structure  plenty  of  time  to  consolidate  and  resist 
subsequent  high  water. 

During  the  early  i)art  of  the  summer  of  1891  operations  were  de- 
layed with  the  expo<;tation  that  the  State  of  Louisiana  would  have 
levee  work  going  on  in  the  neighborhood,  in  conjunction  with  which 
this  work  might  be  let  with  greater  economy  and  advantage,  but,  learn- 
ing early  in  July  that  there  was  no  certainty  of  any  State  work  being 
done,  it  was  not  deemed  advisable  to  defer  construction  longer,  and 
July  13,  1891,  a  project  was  submitted  recommending  that  bids  be 
asked,  by  circular  advertisement  for  fifteen  days,  for  closing  the  outlet 
by  a  heavy  earthen  dam  with  wing  levees  at  the  point  selected  by  the 
preliminary  examination  of  1890.  This  project  was  approved  by  the 
Chief  of  Engineers  July  21.  The  work  was  well  advertised  August  1, 
by  circulars  posted  at  the  poi-t-office,  Vicksburg,  Miss.;  post-office  and 
wharf  at  Alexandria,  La. ;  post-office,  wharf  boat,  Cotton  Exchange,  and 
Board  of  Trade  Shreveport,  La.;  and  the  post-offices  at  Fulton,  Ark., 
Oarland,  Ark.,  Bright  Star,  Ark.,  Missionary,  La.,  CoUinsburg,  La., 
Wild  Lucia,  La.,  and  Jefferson,  Tex.  Forms  of  proposals  were  mailed 
to  seven  different  persons,  but  only  two  bids  were  received,  viz: 

Abstractofproposah  for  closing  Sale  and  Murxthy  Outlet,  Red  River,  LomHiana,  opened  at 
United  States  Engineer  Office,  Vicksburg,  Miss,,  at  12  o'clock  noon  August  15, 1891. 


Kamea  of  bidders. 

Approximate   qoantities  of  embank- 
ment. 

Ko. 

For  the  main- dam, 
13,000  cubic  yards. 

For  connecting 

levees,  12, 000  cubic 

yards. 

Total. 

Price  por 
cubic 
yard. 

Amount 

Price  per 
cubic 
yanl. 

Amount. 

1 

T.  J .  Martin  and  Mieliael  Hunt* 

Cents. 

CenU. 


% 

WnL  Bolmon  &.  S<»« 

30  1      $3, 9fi0  ;             15 
25  '       3.250  1             14 

$1,800 
1,680 

♦5,700 
4,9»U 

9 

T.J.Martin  aud  Michael  Hnut 

•Bid  dated  Angnst  6,  withotit  guaranty.    Opened  and  returned  to  bidders  unread,  in  aoconlance 
with  their  written  request  on  file,  and  par.  636,  A.  R.  1889. 

The  bid  of  Martin  and  Hunt  was  accepted  August  2(),  and  contract 
made  with  them  August  31,  approved  by  the  Chief  of  Engineers  Sep- 
tember 26,  requiring  that  operations  be  commenced  by  September  10 
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and  coniplet4?d  by  November  30,  1891.  Work  was  begun  by  the  i^on- 
tractors  September  2  and  eoinplete<i  Xoveiiiber  25.  The  main  dam, 
tieross  the  outlet^  wan  built  at  the  [joint  selected  lor  itj  1,08p>  feet  ha^'k 
from  the  river^  nnd  Is  *2i}{^  feet  long,  10  feet  crown,  and  220  feet  maxi- 
mum width  at  base,  graile  2  feet  above  high  water  of  1890,  inside  slope 
1  on  4j  outside  slope,  1  on  3,  and  contained  13^016  cubie  yards  of  em- 
bankment. The  connecting  wings,  or  estensioim,  were  carried  on  the 
lower  side  300  feet  to  the  swamp,  and  on  the  upper  side  225  feet  to  th*^ 
Btate  levet*.  The  gi'ade^  crown,  and  slopes  of  the  extensions  were  the 
same  as  the  main  dam,  and  the  amount  of  embankment  in  both  wan 
5,01Nj  cubic  yards.  Owing  to  the  nature  of  the  soil  it  was  found  essen- 
tial to  strengthen  the  dam  and  prevent  washing  by  bnilding  a  mattress 
of  willow  poles,  woven  in  place  and  well  ballasted  with  sa^ks  of  earth, 
tt!rminating  at  bases  of  slopes  in  stoat  willow  cribsj  also  to  protect  the 
ends  of  the  wings  by  j>ile  easements.  AfTter  completing  the  dam  and 
eKtensions  the  whole  work  was  inclosed  by  a  barbed- wire  fence  to  pre- 
vent depredations  by  Rtock,  I  visitetl  the  ontlet  November  27, 1891, 
and  inspected  and  received  the  work  of  the  contractors,  and  found  it 
to  have  been  well  done  and  the  ontlet  substantially  closed  under  the 
efficient  supervision  of  Assistant  Engineer  John  Ewens,  whose  rep<:irt 
is  appende<lj  as  follows: 

TiCKSBURai  Miss,,  ZMvmfrfr  f,t,  18BL 
CAPTADr;  I  liav©  the  bonar  to  snbrait  the  following  report  on  the  work  of  build - 

mg  dam  closing  the  Sale  and  Muq^hy  Outlet ; 

111  aceordfuipe  with  your  orders  a  prelim tnary  survey  of  tbp  ontlet  was  mnd^  liy 
uaB  November  y,  l^K  the  resnlt  of  wliicli  survey  waft  The  svJertiun  of  a  site  lor  tb'e 
dam,  1,085  feet  back  from  the  bank  of  thu  Red  River  and  abtnit  fWK)  feet  baek  of  the 
site  of  the  old  dam,     Tlie  desirable  featTiroa  presenteil  by  thi^  ait^  were  as  follows  t 

1.  Freedom  from  suuken  loga  aud  perifthabl©  material  uf  all  kiiidi*, 

2*  It  was  tbe  mhiimum  sec^tion. 

3.  Tbe  immense  baiTler  of  drift  foimd  in  Iront  of  it  (at  the  month)  would  afford 
considerable  nrotei-tinn  at  high- water  ppnods. 

4.  The  earlu  near  it  waj*  the  bcfft  in  th<j  vicinity* 

fi.  It  would  never  be  jeopardized  by  a  ear  in  j^  bank. 

The  caiculations  made  for  this  seetion,  which  waa  200  feet  wide  with  a  maximum 
fill  of  30  feet ^  ^ave  a  dam  of  the  following  dimeneiona,  viz :  Crown  10  feet  wide,  to 
extend  2  feet  abuve  hi^^b- water  mark  (18JH)),  with  wlopet*  iuj^ide  of  1  on  4,  outside  I 
on  3,  with  extenminn  wiii-^s  at  each  eud  ai*  far  as*  tbe  Uniit<»f  the  appropriation  would 
allow,  depend i a g-  upon  the  priees  bid  for  earthwork.  Thi;  plans  and  e*timnte«  hav- 
ing been  com^iletedj  bidw  for  the  work  were  op(!aed  Aufftifli.  15,  189K  Messrs.  Mar- 
tin ife  Itnnt,  Itvini^  near  tbe  outlet,  beini^  the  lowest  bidders,  were  awarde*!  tbe  con- 
tract at  25  eent«  the  cubir  yard  for  earthwork  on  dam,  and  14  cents  the  enbic  yard 
for  earthwork  on  extensions,  extra  allowantea  to  he  made  for  haul  in  e^toeas  of  30[> 
feet,  and  for  all  profcettion  work  that  uii«^ht  be  required. 

The  work  wtLs  bcgnu  S*>pt<^ndjer  2  and  completed  November  25,  1891,  The  con- 
tractors  did  the  work  priocipjilly  with  thtir  own  plantation  hands  and  teams,  which 
aucuiuitH  for  tbe  luiig  poiiod  it  took  to  cumpltjle  it.  The  work  was  done  mainly  witli 
scrftpers,  although  wagons  were  used  for  a  few  days.  The  season  was  a  phenomenal 
one  for  good  weather  and  low  water,  aud  this  and  the  fact  that  the  contractors  em- 
ployed uieir  own  teams  aud  labor  accounts  for  the  very  low  price  at  which  they  did 
the  work  without  loss. 

The  following  is  a  description  of  the  dam  as  completed:  Length,  200  feet;  crown, 
10  feet;  maximum  width  at  base,  220  feet;  slopee,  inside^  1  on  4;  outside,  1  on  3; 
grade,  2  feet  above  high  water.  Extension  wing  on  lower  side,  300  feet  long:  upper 
extension,  225  feet  long;  grade,  crown,  and  slopes  of  extensions  same  as  liiose  of 
main  dam.    Elevation  of  top  dam  and  extensions  above  Cairo  datum =234.15  feet. 

The  protection  work  was  as  follows :  The  entire  surface  of  the  dam  was  covered 
hj  ft  closely-woven  willow  mattress,  terminating  at  base  of  slopes  in  stout  willow 
cribs  4  feet  wide  by  5  feet  deep,  the  whole  ballasted  with  sacks  ofearth.  The  exten- 
sions were  sodded  thoroughly  with  Bermuda  grass,  the  ends  terminating  in  huge 
pile  cascunents,  sunk  4  feet  in  the  ground  and  extending  15  feet  around  from  the  ends 
on  each  side.    The  entire  work  was  inclosed  by  a  barbed-wire  fence  with  oypresa 
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posts,  to  prevent  depredationB  from  stock  and  travel  on  the  slopes:  gates  were  pro- 
videa  at  each  end,  and  on  lower  side  a  roadway  for  wagons  was  built.  On  the  npper 
side  the  new  State  levee  connects  with  the  wing  of  the  dam  and  affords  a  means  of 
getting  upon  the  roadway  across  the  dam.  From  the  foregoing  it  will  be  seen  that 
all  points  for  strength,  permanency,  and  protection  of  the  dam  were  carefully  pro- 
vided for,  and  I  think  there  is  no  doubt  but  it  will  stand  the  effect  of  the  greatest 
flood  it  is  possible  for  Red  River  to  precipitate  upon  it. 
The  following  is  a  tabulation  of  material  used  for  and  final  cost  of  the  work : 

Total  amount  of  embankment  in  main  dam  (200  feet  long) cubic  yards . .  13, 016 

In  extension  wings  (1325  feet  long) do 5,096 

Mattress  work  covering  dam square  feet..  27,760 

Cribbing  at  base  of  dam  (4  by  5  feet) linear  feet..        285 

Two  pile  casements  (8  by  15  by  76  feet) do 183 

Barbed- wire  fencing do 1,190 

COST  OF  WOBK. 

Preliminary  examination  of  site  in  November,  1890 $101.20 

Main  dam,  13,016  cubic  yards,  at  25  cents 3,254.00 

Extra  haul  of  part  of  material  for  main  dam  in  excess  of  300  feet 46. 24 

Extension  wings,  5,096  eubic  vards,  at  14  cents 713.44 

Mattress,  cribs,  casements,  ana  fencing 839. 99 

Supervision,  traveling  expenses,  mileage  of  officer  in  charge,  telegrams,  etc . .      538. 10 

Total 4,992.97 

The  low-water  discharge  of  Red  River  was  measured  at  Missionary,  La.,  2^  miles 
above  the  Sale  and  Murphy  Canal,  November  21,  1891,  with  the  following  results : 

Width  of  cross  section feet..      214.6 

Area  of  cross  section square  feet . .  2, 012. 1 

Discharge  per  second cubic  feet . .  2, 288. 0 

Mean  vMocity  per  second feet..  1. 137 

Water  surflEkce  above  C  air  o  datum  pi  an  e , do...      207. 456 

Rod  floats,  run  as  close  to  bottom  of  river  as  possible,  weto  used;  float  path,  200 
feet  long. 

These  measurements  indicate,  by  comparison  of  the  cross  section  of  the  outlet  with 
that  of  Red  River  near  it,  that  this  outlet  carried  at  times  of  high  water  nearly  two- 
thirds  the  volume  of  Red  River  1 1.  «.,  this  vast  percentage  was  deflected  very  suddenly 
from  its  natural  course  into  this  outlet,  the  damaging  effect  of  which  deflection  on 
the  regimen  of  the  river  below  cannot  be  considered  too  seriously. 

The  closing  of  the  outlet  will  be  of  incalculable  benefit  not  only  to  navigation  but 
to  the  people  on  upper  Red  River  as  well.  The  Louisiana  State  levee  board,  on  the 
strength  of  this  work,  already  have  begun  a  fine  levee,  extending  fi'om  upper  wing 
of  the  dam  to  the  local  levee,  a  distance  of  5,840  feet,  requiring  36,800  cubic  yards  of 
earth.  This  beginning  doubtless  will  result  in  a  permanent  system  of  levees  from 
the  hills  in  Miller' County,  Ark.,  to  Shreveport,  La.,  a  thing  that  would  have 
been  impossible  with  this  outlet  open.  It  will  be  safe  for  me  to  remark  in  this  con- 
nection that,  as  far  as  the  natural  action  of  the  water  of  the  greatest  flood  Red 
River  can  ever  possibly  precipitate  upon  it,  the  Sale  and  Murphy  Outlet  is  closed 
forever. 

Very  respectfully,  your  obedient  servant, 

John  Ewens. 

Jiiistant  Engineer, 

Capt.  J.  H.  WiLLARD, 

Corps  of  Engineere, 

Under  date  of  April  8, 1892,  Mr.  Henry  B.  Richardson,  Chief  State 
Engineer  of  Louisiana,  informed  me  that  what  is  known  as  the  Barge- 
town  Levee,  referred  to  in  the  closing  paragraph  of  Mr.Ewens's  report, 
had  just  been  completed  and  measured  for  final  payment;  that  it  ex-  * 
tended  from  the  Sale  and  Murphy  Dam  up  to  a  junction  with  previously 
existing  levees,  about  6,088  feet  in  length;  crown  5  feet  wide,  side  slopes 
2|  to  1,  grade  2  £eet  above  high  water  of  1890  (same  as  Sale  and  Mur- 
phy Dam);  and  contained  38,305  cubic  yards  of  earthwork  at  a  cost  of 
17  cents  the  cubic  yard,  or  a  total  amount  of  $6,511.85. 

During  the  period  of  high  water  since  the  closing  of  the  outlet,  it  is 
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reported  that  the  river  below  is  8(M)uriDg  rapidly,  being  especially  no- 
ticeable in  the  narrow  stretch  below  Rnsh  Point. 

On  May  10. 1892,  the  master  of  the  snag  boat  HoiceU  inspected  tlit- 
dam  and  found  the  flood  water  running  around  the  lower  wing,  scour- 
ing it  away.  The  crew  of  the  boat  cut  green  brush,  which  was  packed 
on  the  dam  and  weighted  with  heavy  green  logs,  to  stop  the  scour  and 
secure  the  dam  from  further  damage.  June  3, 1892,  Mr.  T.  J.  Martin 
reported  that  the  flood  of  this  year  reached  its  highest  point  at  the 
dam  on  May  27,  18  inches  above  the  high  water  of  1890,  the  highest 
known  before,  but  that  neither  the  Sale  and  Murphy  Dam,  nor  the  new 
State  levee  sustained  serious  damage  from.the  greatest  flood  ever  known 
on  Red  River. 

SUBVEY  OP  BED  RIVER  FROM  FTTLTON,  ARKANSAS,  TO  ATCHAFALAYA 

BIYER. 

This  survey  was  begun  in  1886,  under  an  allotment  of  825,000  pro- 
vided in  the  general  appropriation  for  improving  Red  River  by  act  of 
August  5, 1886.  Operations  were  suspended  in  March,  1887,  when  the 
funds  were  exhausted,  field  work  having  been  carried  trom  Fulton, 
Ark.,  down  to  Gaspiana,  La.,  44  miles  below  Shreveport.  An  appro- 
priation of  $36,000  was  made  by  act  of  August  IX,  1888,  and  operations 
were  resumed  in  February,  1889,  and  a  line  of  precise  level  was  run 
along  the  railroad  from  the  Coa**t  and  Geodetic  Survey  bench  at  Delta, 
La.,  to  Shreveport,  La.,  conne<*ting  the  survey  with  that  of  the  Missis- 
sippi ;  the  survey  from  Fulton  to  Shrevei)ort  was  gone  over,  and  per- 
manent bench  marks  and  triangulation  monuments  were  set.  From 
Shreveport  precise  levels  and  tertiary  triangulation  were  carried  down- 
stream to  Grand  Bend,  near  Alexandria,  La.,  406  miles  below  Fulton ; 
benches  and  monuments  were  placed  at  points  selected  for  secondary 
triangulation,  and  a  close  toi)ographic  and  hydrographic  survey  was 
made  on  the  way.  Field  work  was  suspended  at  Grand  Bend  the  mid- 
dle of  February,  1890,  on  account  of  the  small  balance  then  available, 
after  which  a  small  force  waii  retained  in  the  office  to  work  up  the 
notes.  The  act  of  September  19, 1890,  provided  $28,000  for  continuing 
the  survey,  but  with  the  exception  of  sediment  and  discharge  observa- 
tions between  Shrevei)ort  and  Alexandria  and  level  connections  with 
high-water  marks,  field  work  was  not  resumed  until  the  early  part  of 
October,  1891,  but  work  on  the  maps  and  notes  was  contmued  at  the 
oflftce.  On  account  of  the  difficulties  in  securing  skilled  men  lor  the 
grade  of  work  required,  and  owing  to  the  late  date  at  which  the  appro- 
priation of  1890  became  available,  it  was  deemed  advisable  to  defer 
field  work  below  Grand  Bend  until  the  following  season,  and  this  deci- 
sion proved  fortunate,  as  Red  River  was  visit^  by  heavy  rains  and 
kept  at  stages  too  high  to  permit  continuous  work  in  the  field  until 
late  the  following  summer,  and  the  loss  in  organizing  and  break- 
ing up  parties  at  intervals,  or  in  working  under  ^ent  disadvantages^ 
was  avoided.  The  sickly  season  having  passed,  field  work  was  resumed 
early  in  October,  1891,  at  Grand  Bend,  10  miles  below  Alexandria,  and 
was  cx)mpleted  in  February,  1892.  Tlie  precise  level  line  was  closed  on 
Coast  and  Geodetic  Survey  bench  XLV  at  Smithland,  La.,  completing 
a  line  654  kilometers  long,  and  giving  a  difference  between  the  eleva- 
tions obtained  by  the  two  surveys  of  only  0.0216  meter.  Tertiary  tri- 
angulation was  carried  down  to  and  connected  with  the  Coast  and  Geo- 
detic Survey  base  at  Lum  Point,  Louisiana.  Topography  was  closed  at 
the  Mississippi  River  Commission  monument  near  mouth  of  Red  River. 
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After  saspebsion  of  field  work  the  quarter  boats  were  moved  to  Barbre 
Landing,  near  the*  mouth  of  Eed  Itiver.  and  laid  up,  and  a  small  force 
was  retained  at  tlie  office  and  employed  in  computing,  tabulating,  and 
mapping  the  results  of  the  survey,  but  as  it  has  been  impracticable  to 
complete  the  tabulations,  their  publication  will  have  to  be  deferre<l 
until  next  year. 

The  approved  project  for  the  survey  of  Red  River  contemplated  ter- 
tiary and  se<x)ndary  triangulation  between  Fulton  and  the  Atchafalaya, 
precise  levels,  permanent  bench  marks,  gauges,  and  the  preparation  of 
maps  for  issue;  the  whole  to  be  a  thorough  and  comprehensive  survey 
with  a  view  to  the  permanent  improvement  of  the  river.  It  is  estimated 
that  the  cost  of  completing  the  survey  upon  a  scale  proportional  to  the 
importance  of  the  stream  will  be  $97,000,  to  be  applied  as  follows: 

For  800  kilometers  (500  miles)  secondary  triangulation  irom  Atchafalaya 

River  to  Fulton,  Ark.,  at  $75  per  kilometer $60, 000 

Borings  and  transvalley  sections  at  8  stations 8, 000 

High  and  low  water  discharge  and  sediment  ohservations  and  gauges 6, 000 

Computation  and  projection  of  maps 5, 000 

500  sets  of  maps  aOO  sheets  each),  scale  1-10000 15,000 

Repairs  and  outht,  quarter-hoats,  hire  of  launch,  skiffs,  contingencies,  and 

office  expenses 3,000 

Total »7,000 

The  report  of  Assistant  Engineer  S.  M.  Marshall,  under  whose  effi- 
cient sui)ervision  the  survey  work  has  been  conducted,  is  appended 
hereto. 

report  of  mr.  u.  m.  marshall,  assistant  kngineer. 

United  States  Engineer  Office, 

Vicl'sburg,  Miss,,  June  1,  180£, 

Captain  :  I  have  the  honor  to  ffuhmit  the  following  report  of  operations  on  Red 
River  survey  during  the  current  fiscal  year : 

Discharge  measurements  were  continued  through  July  and  August,  the  discharge 
being  taken  at  Alexandria,  La.,  except  during  ten  days,  when  the  party  was  trans- 
ferred to  month  of  Black  River.  The  regular  field  party  was  brought  together  » t 
Alexandria  the  first  week  in  October,  and  began  work  at  Grand  Bend  on  the  7tli. 
Work  continued  without  intermission  to  February  4,  when  the  party  was  broken  up ; 
one  assistant  with  an  observer  and  a  small  party  of  laborers  being  retained  to  exam- 
ine the  triangulation  through  the  timbered  region  between  Barbiu  Landing,  on  Red 
River,  and  Black  Hawk  Landing,  on  Mississippi  River.  More  extended  reterence  to 
this  examination  will  apx>ear  later.  Triangulation  was  carried  from  the  last  base 
of  1889,  at  Grand  Bend,  to  the  U.  S.  Coast  and  Geodetic  Survey  base  at  Lum  Point, 
intermediate  base  lines  being  measured  at  proper  iutervals  between,  and  connection 
made  with  U.  S.  Coast  and  Geodetic  Surve^  station  "  TuUen  "  at  Black  Hawk  Land- 
ing. The  base  at  Lum  Point,  measured  twice  by  Coast  and  Geodetic  Survey  in  1880, 
using  6-meter  contact  slide  rods,  was  measured  by  means  of  Red  River  survey  base 
apparatus.  Field  reduction  of  these  measurments  shows  so  close  agreement  with 
measurements  of  Coast  and  Geodetic  Survey  base  at  Delta,  made  in  1^,  that  it  was 
not  deemed  needful  to  reuieasure  that  base.  ^ 

Precise  levels  were  continued  from  Red  River  survey  P.  B.  M,  No.  76  along  the  river 
bank  to  the  head  of  the  lower  river  swamp  couutry  at  Barbiu  Landing,  thence  the  line 
crossed  Avoyelles  Prairie,  ran  along  the  bank  of  Bayou  Des  Glaizos,  crossed  Atch- 
f^alaya  River  at  Simmesport,  and  ended  on  Coast  and  Geodetic  Survey  P.  B.  M.  XLV, 
at  Smithland,  on  the  Mississippi  River.  The  diiference  of  closure  of  the  entire  loop, 
Smithlaud,  Delta,  Shreveport,  Grand  Bend,  and  back  to  Smithland,  was +0.0216 
meter.  The  length  of  the  portion  Smithland  to  Delta,  run  by  Coast  and  Geodetic 
Survey,  is  unknown;  the  remaining  portion  was  65^4  kilometers,  measured  along  the 
path  of  the  levels.  From  Barbin  Landing  duplicate  wye  levels  were  run  along  the 
river  bank  to  head  of  Bayou  Cocodrie,  and  thence  to  Mississippi  River  Commission 
stone  -4^  at  Black  Hawk  Landing;  the  distance  run  being  abcmt  75  kilometers  and 
the  difference  of  closure  — 0.05  meter. 

Topography  was  taken  by  transit  and  stadia,  covering  both  banks  as  heretofore, 
particular  attention  being  given  to  the  feature — ^present  aud  future  levees. 
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Hydrograpbio  measnremeiit  consisted  of  oross  sections^  channel  sounding,  gange 
reading,  and  current  meter  observations. 

Work  in  the  office  has  progressed  quite  rapidly,  but  as  it  was  not  possible  to  tabu- 
late all  results  in  time  for  the  report  this  year^  it  was  determined  to  wait  and  make 
publication  of  all  at  ouce^  rather  than  scatter  the  information  through  reports  for 
several  years.  Map  sheets  are  complete  above  Shreveport,  except  two  which  have 
not  the  conventional  si^s.  Below  Shreveport  seventeen  sheets  are  outlined,  and  on 
these  the  printing  devices  for  putting  on  the  signs  will  be  used.  Comparison  of 
bankS;  channel,  and  cross  sections  by  means  of  proHles  from  the  present  and  previ- 
ous surveys  as  far  back  as  1872,  is  in  course  of  preparation. 

A  considerable  number  of  high-water  marks  from  Shreveport  to  the  head  of 
Atchafalaya  River  has  been  referred  to  Cairo  datum,  while  but  little  information 
has  been  gathered  concerning  low-water  elevations,  that  little  beins  obtained  as  the 
ground  work  of  the  survey  progressed.  The  bench  marks  now  e<«tabli8hed  along  the 
entire  river  render  it  for  the  first  time  possible  to  trace  the  low  water,  its  slope,  and 
how  it  is  affected. 

Hish  and  low  gauge  readings,  and  discharge  measurements,  with  borinss  system- 
atically taken,  will  reveal  the  cause  of  bs^L  navigation  and  lead  to  tne  proper 
remedy. 

From  the  head  of  Atchafalaya  River  to  Shreveport  the  survey  is  accurate,  well 
marked  by  monuments  quite  comprehensive,  and,  except  the  hydrography,  is  thor- 
oughly checked.  Above  Shreveport  it  is  as  good  as  can  be  without  a  system  of  tri- 
angulation  and  precise  levels,  the  latter  deficiency  being  in  part  atoned  for  by 
'  accurate  wye  levels  carefully  checked. 

It  is  to  be  regretted  if  the  original  project  for  secondary  trian^ilation  suffers  mod- 
ification ;  but  the  work  accomplished  under  your  direction  wul  remain  for  many 
years  to  come,  and  afford  a  correct  basis  on  which  to  project  a  complete  system  of 
improvement. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 
JsaUtant  Engineer. 

Capt.   J.   H.   WlLLARD, 

Ciyrpa  of  Engineers,  U,  S,  A, 

DETAILED  RSTIMATES. 

PlanL 

Flatboat  with  steam  power  and  crane  or  shears,  cabin,  and  outfit $3, 000 

Pile-driver  with  steam  hammer  and  jet 3, 500 

Small  towboat  and  tender,  steel  hull 15, 000 

Skiffs,  rigging,  tools,  etc ^ 2,000 

Service  of  plant, 

ilxpensesofsnag  andtowboats*. 25,000 

Expenses  of  dredge 5,000 

Expenses  of  chopping  parties 7, 000 

Care  of  plant. 

Wages,  subsistence,  and  supplies  for  fioet 3,000 

Regular  and  extraordinary  repairs 4,000 

Construction, 

Repairing  and  enlarging  the  State  levees  by  joining  with  the  State  engi> 
neers  and  levee  boards  for  the  purpose  of  confiuiug  the  waters  of  the  Red 
River  to  the  adopted  channel,  thereby  improving  and  giving  ease  and 
safety  to  the  navigation  of  the  river,  cubic  yards  estimated  as  follows : 

Caddo  district  above  Shreveport 50, 000 

Caddo  district  below  Shreveport 270,000 

Bossier  district  below  Shreveport 300, 000 

Bossier  district  above  Shreveport 30, 000 

Rapides  district  from  Alexandria  to  Avoyelles  Prairie 140, 000 

Total  cubic  yards,  at20cent8 790,000      168,000 

Revetment  at  Shreveport 40,000 
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Closing  outlets, 

Dooley  and  Red  Bayou $4,000 

Cottonwood  Bayou 7,000 

Cowliido  Bayou 4,000 

Tones  Bayou 20^000 

Choctaw  Bayou 5,000 

Draining  impounded  water  firom  Choctaw  Bayou  by  canal  to  Bayou  dee 

GlAiBes,  or  otherwise 10, 000 

Gauges. 

Establishing  gauges  and  pay  of  observers 1, 500 

Leveling  and  monuments 1,500 

Surveys, 

Completing  survey  of  Red  River  accordinjo^  to  approved  project,  including 
triangulation,  transvalley  sections,  borings,  and  publication  of  maps  on 
full  scale 97,000 

Local  surveys  and  examinations  of  caving  banks  for  revetment  work 3, 500 

Administration. 

Office  expenses,  stationery,  mileage,  and  contingencies 8, 500 

Assistant  engineers,  draftsmen,  inspection,  and  transportation 4, 000 

Total 426,500 

Money  statement 

July  1, 1891,  balance  unexpended $104, 404. 94 

June  90, 18^,  amount  expended  during  fiscal  year 61,711.81 

July  1, 1892,  balance  unexpended 42,693.13 

July  1, 1892,  outstanding  fiabilities 107.12 

July  1, 1^92,  balance  available 42,586.01 

Amount  appropriated  by  act  approved  July  13,  1892 145, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 187, 586. 01 

(  Amountthatcan  beprofltably  expended  in  fiscal  year  ending  June  30,1894    426, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


The  amounts  expended  during  the  fiscal  year  ending  June  30, 1892,  and  balances 
unexpended  July  1,  1892,  are  as  follows: 


Expended 
during 
year. 


Balances 
Jnly  1, 1892. 


For  general  improvement,  repairs, 
For  work  at  Alexandria,  La 


I,  care  of  plant,  etc . 


For  little  River  firom  Scopini  Gut-off  to  Knox  Point. 

For  closing  Sale  and  Murphy  Outlet 

For  Cypress  Bayou,  etc 

For  the  survey  of  Red  River 


.Total. 


132,473.18 

454.00 

645.40 

4,889,92 


23,240.31 


01,711.81 


$10,974.40 

14,546.00 

17, 030. 61 

8.88 

40.95 

92.20 


42,603.13 
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CX)M]tKRI*tAL  ftTATl^TtC^. 

In  ilm  pji&t  tifti^al  year  H^  fiiver  was  nari^Abt^  betw««iii  Hhtrv^port  and  tb^  motitli 
frcim  Jnljr  1  lo  tJctoWr  1  and  fjum  DecrmWr  24  to  June  ^-  Betvieeo  SImnrpttrt 
Hiid  Kiili<tii  there  wa«  navigation  from  ^iitemli^r  to  end  of  June.  Fmihi  8hrt*vrpof-t 
to  Onriaiid  the  SEnnlli^r  ntejiralM>at«  T^an  toe  yenr  round.  Thi«  tnontli  wajs  repgrt^ 
elo*^!  diiriTif^  0<^tolii-r,  NovemWr,  and  th*-  jfreai+r  part  of  De<»eiotN*r. 

Tlie  following  steanibofttJ!i  were  eng^i^  iu  navigation  of  K«d  Hiver  in  the  fiscal 


Jitl^it  I>.  Sridly . . . '  2B5. 7tt       :^13,  d 


a K Sstiert»  ...    234. i»       193. 0 


FHcBdty. 


m.'m 


Kcwnnvpn......     B2.iS4 


I 

EtiMA  lllnnd imil 


Blue  Wlii£« . 


m.sa 


Bi'lli.  CftMikd m43 

Ik'n  Arc  ........J    40.«i 


mB^Wheelock. 
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30S.M 
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laoii 
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110.0 

m 


leoiu 


30,0 

4.$ 

me 

a.a 

U*4 

^i 

218 

4.4 

S40 

4.2 
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3.0 
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da.u 

4.0 

28.8 
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Summary  ofcommeroe  reported,  tcith  a  oomparison  with  the  three  yea^s  preceding. 


ArtidM. 

1891-'02. 

1890-'91. 

1889-'90. 

1888-'8». 

Cotton 

Tons. 
29,400 
31, 832 

Ton*. 

21, 613 

12,249 

10,000 

38 

212 

Tont. 
18,838 
14,140 

Tons. 
12,593 
11,975 

Cotton  seed    

Cotton  mhk\  meal 

liivo  atook 

286 

151 

2, 352 

22.250 

206 

32 

HidcA  and  skins 

35 
4,519 

97 

T/nni boF-  - -- 

Saw  logs 

i6,523 
81 

Staves              

58 

Stoue    

4.606 

Misc^llan^^on*  ,..- rr t t--     -- r,., 

14. 107 

2,719 

i36 

373 

Total  down  freight 

■    100,584 
19, 942 

63,435 
30,051 

37,726 
28,650 

29,670 
19,780 

Betaru  freight 

Total 

120, 526 
^,877,000 

93,486 

$9, 185, 000 

66,376 

49,450 

estimated  value   ..-- 

$6,820,000 

$5, 370, 000 

In  addition  to  the  above:  From  Oiiacliita  River  entering  Red  River  at  mouth  of 
Black  River,  101,820  tons,  the  value  of  which  is  estimated  to  be  $6,680,600. 
The  following  table  shows  receipts  and  shijimonts  of  cotton  at  Shreveport,  La. 


Seeeipts. 


By  rail.... 
By  wagon. 
By  river  .. 


1891-*92. 


BaUs. 
44,256 
49,644 
9,189 


Warehouse  receipts. 


Shipments, 


By  Texas  and  Pacific  Railroad 

By  Vicksbnrg,  Slirevoport  and  Paciiic  liiiilroad. 

By  ShTeve;port  and  Houston  KaiIroa<l .-. . . 

By  St.  Louis  Soiithweateni  Railroad 

By  river  to  New  Orleans 


Total. 


103,089 


36,645 
23,251 
5,353 
24,187 
10,567 


300,003 


1890-'91. 


Bales. 
39,890 
37, 725 
14,836 


92,449 


23,311 
15.564 
13,860 
15, 039 
19,  218 


86,992 


1889-'90. 


Bales. 
25,476 
40.026 
8,897 


74, 399 


1888-'89. 


Bales. 
80,*331 
35,450 
12,368 


78, 149 


20,813 
12.529 
8,820 
8,412 


74,264 


20,582 

24,029 

494 

24,125 

8,956 


78, 184 


The  water  route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  through  the  lakes  and 
Cypress  Bayou,  was  navigable  from  February  1,  to  Juno  30,  1892.  The  number  of 
trips  made  by  steamboats  is  given  in  the  list  above,  and  the  freights  reported  were 
as  follows: 


Articles. 

1891-'»2. 

1390-'91. 

1889-'90. 

Cotton 

Tons. 

467 

60 

75 

14 

60,075 

90U 

Tons. 
625 

200 

Tons. 
200 

Cotton  seed  : 1 . 

25 

Hides  and  skins 

Tjive  sto<;k                    .          ..                                          ......... 

Saw  logs 

82,400 
1,825 

(*) 

Miscellaneous 

Total  down  freight 

61, 591 
272 

85.05i> 
700 

225 

Return  freight 

3,300 

Total 

61,863 
$344,000 

85, 750 

8,528 

Estimated  value 

$748,000 

$304. 325 

*  Not  rttported. 
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The  competing  routes  of  tranaportation  for  the  trade  of  the  Red  River  Valley  be- 
low Fulton,  Ark.y  are  as  follows:  The  river  is  crossed  bv  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway  at  Fulton,  Ark.,  by  the  St.  liOuis  Southwestern  Railway 
(Cotton  Belt  Route)  at  (garland.  Ark.,  and  by  the  Vicksbnrg,  Shreveport  and  Pacific 
Railroad  at  Shrevepprt,  La.,  and  a  branch  of  the  Cotton  Belt  system  from  LewisviUe, 
Ark.,  8  miles  east  of  Garland,  runs  parallel  to  the  river  to  Shreveport.  The  Texas 
and  Pacific  Railway  runs  nearly  parallel  to  the  river,  and  touches  at  Alexandria, 
Boyce,  Shreveport,  and  other  points  on  the  main  river,  and  at  Jefferson,  Tex.,  on  Cy- 
press Bayou,  and  connects  at  Texarkana,  Ark.,  with  the  Cotton  Belt  and  St.' Louis, 
Iron  Mountain  and  Southern.  Morgan's  Louisiana  and  Texas  Railroad,  a  branch  of 
the  Southern  Pacific,  runs  from  Alexandria  to  the  main  line.  Shreveport  is  the  east- 
em  terminus  of  the  Shreveport  and  Houston  Railroad.  The  Houston,  Central  Arkan- 
sas and  Northern  Railroad,  a  branch  of  the  Missouri  Pacific  system,  crosses  the  river 
about  1^  miles  above  Alexandria.  The  Kansas  City,  Watkins  and  Gulf  RaHway  haa 
completed  its  line  from  Lake  Charles,  La.,  on  the  Southern  Pacific,  to  Alexandria, 
and  another  line  is  projected  that  will  cross  at  Alexandria.  Jefferson,  Tex.,  at  the 
head  of  navigation  on  Cy^press  Bayou,  has  transportation  by  the  Missouri,  Kansas  and 
Texas  Railway,  in  addition  to  the  Texas  and  Pacific  Railway  mentioned  above.  The 
Kansas  City  and  New  Orleans  Railway,  projected  to  run  about  100  miles  from  Kuli 
Juli,  Ind.  T.;  to  Collins  Bluff,  Ark.,  on  Red  River,  80  miles  above  Shreveport,  is  in 
course  of  construction  from  Dalby  Springs  to  Desboro,  Tex.,  a  distance  oft  miles. 


V   2. 

IMPROVEMENT  OF  RED  RIVER  ABOVE  FULTON,  ARKANSAS. 

An  examlnatioii  of  Bed  Biver  above  Fulton,  Ark.,  was  made  in  1884, 
in  accordance  with  requirements  of  river  and  harbor  act  of  that  year, 
and  the  plan  recommended  for  its  improvement  contemplated  removal 
of  snags  and  drift,  etc..  to  secure  safer  high-water  navigation  from  Ful- 
ton up  to  the  mouth  of  Eliamichi  River,  Indian  Territory  (Report  Chief 
of  Engineers,  1885,  pages  1617-1627).  The  distance  from  Fulton  to 
Kiamichi  River  by  river  is  about  138  miles.  *The  estimated  cost  of  the 
work  was  $10,000,  if  expended  in  one  season's  operations.  In  1889  an 
additional  appropriation  of  $2,000  was  recommended,  to  be  applied  to 
going  over  and  completing  the  work. 

The  appropriations  have  been  as  follows: 

By  act  of— 

August  5, 1886 $7,000 

August  11, 1888 3,000 

September  19, 1890 2,000 

Total  amoont  appropriated 12,000 

In  the  fiscal  year  1887  the  hand-propelled  snag  boat  Rarry  Bredky 
fitted  with  steam  capstan,  was  built  at  Fulton,  at  a  cost  of  $4,000,  for 
use  on  this  improvement  During  the  periods  of  low  water  in  1887 
and  1888  this  boat  was  employed  in  removing  obstructions  until  the 
funds  were  exhausted,  after  which,  in  December,  1888,  it  was  trans- 
ferred for  temporary  use  in  Bed  Biver  below  Fulton.  In  February, 
1891,  the  snag  boat  BrecJc  was  sold  to  the  work  of  improving  Red  River, 
Louisiana  and  Arkansas,  for  $1,500,  and  the  proceeds  of  the  sale  were 
applied  to  removal  of  obstructions  above  Fulton,  in  connection  with 
the  appropriation  of  September  19, 1890.  In  January  and  February, 
1891,  the  snag  boats  Hotcell  and  Breck  were  employed  in  going  over 
the  work,  and  operations  of  tin*  former  extc^nded  upstream  to  witliiii 
80  miles  of  the  upper  limit,  as  fur  as  the  boat  was  able  to  go  on  the 
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stage  of  water,  and  a  fair  steamboat  channel  was  cleared  for  naviga- 
tion at  high  stages  of  water,  practically  completing  the  project  for  this 
improvement. 

No  work  was  done  during  the  fiscal  year  1892. 

The  following  extract  is  &ken  from  my  annual  report  of  1891,  viz : 

This  part  of  the  river  is  iiavi^al)le  for  tho  Hniallest  boate,  and  during  high  stages 
only.  i9anesx>ort,  Ark.,  near  thelndian  Territory  line,  74  miles  above  Fulton,  usually 
is  considered  the  upper  limit  of  navigation,  i>ut  boats  make  occasional  trips  to 
Kianuchi  on  the  highest  stages  of  river.  Below  the  Kiamichl  Red  River  has  no 
tributary  of  consequence  except  Little  River,  which  enters  tho  main  stream  2  miles 
above  Fulton,  llie  oscfllations  are  so  rapid,  that  itequently  boute  can  run  in  one 
direction  only  on  a  single  rise,  and  have  to  regulate  their  trips  by  the  quantity  and 
duration  of  rainfall  in  the  upper-river  country. 

The  banks  are  covered  with  trees  constantly  caving  or  sliding  into  the  river,  and 
if  the  removal  of  obstructions  from  the  channel  were  continued  and  the  timber 
Cleared  from  the  banks  to  stop  further  accumulations,  navigation  would  be  safer  and 
there  would*  be  less  drift  to  contend  with  in  the  river  below  Fulton,  but  it  is  doubt- 
ful if  the  boating  period  would  be  lengthened  or  the  upper  limit  extended. 

1  recommend  one  of  two  courses  in  regard  to  this  part  of  Red  River;  either  that  no 
further  work  be  done  in  it  until  there  shall  be  a  pressing  demand  for  a  considerable 
improvement  from  Fulton  upward,  including  Little  River,  both  to  gain  a  better  and 
longer  period  of  navigation  and  to  help  m^ain  the  adjacent  lands;  or  else  that  a 
liberal  amoiint,  say  not  less  than  $10,000,  shall  be  given  in  a  single  appropriation  to 
allow  the  systematic  clearing  of  the  bauks  and  removal  of  logs  from  the  channel  way 
to  permit  the  bottom  to  scour.  In  no  other  way  can  the  money  be  expended  econom- 
ically or  any  appreciable  results  obtained.  The  cost  of  organization  and  ailminis- 
tration  will  be  about  the  same  for  a  small  appropriation  as  for  a  lar^e  one,  and  the 
cost  of  getting  the  plant  to  the  scene  of  operations  and  returning  it  to  the  fleet  or 
other  work  will  reach  together  nearly  $1,000.  The  estimate  is  submitted  with  the 
idea  of  sending  all  the  snag  boats  in  Red  River  to  work  together  under  one  manage- 
ment iust  as  soon  as  the  spring  floods  begin  to  subside,  the  snag  boat>8  to  be  em- 
ployed on  the  wrack  heaps  and  heavy  obstructions,  and  the  chopping  parties  to 
clear  the  banks,  so  that  all  loose  stuflf  shall  go  out  on  the  first  and  succeeaiu*;;  rises. 
This  will  allow  about  six  weeks'  to  two  months'  work  of  the  snag  boats,  the  lightest 
draft  boat  being  kept  perhaps  somewhat  longer,  ami  tho  boat  with  the  chopping 
party  continuing  on  downstream  on  bank  work  and  small  jams.  About  $1,000  should 
be  held  in  reserve  to  send  a  snag  boat  over  the  whole  the  following  season  to  dis- 
lodge heavy  drift  and  pick  up  channel  snags. 

Money  statement 

July  1, 1891,  balance  unexpended $226. 18 

June  ^,  1892,  amount  expended  during  fiscal  year 5. 44 

July  1, 1892,  balance  unexpended 220. 74 

July  1, 1892,  outstanding  liabilities 1. 29 

Jnly  1, 1892,  balance  available 210.45 

Amount  appropriated  by  act  approved  July  13, 1892 3, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 719. 45 

(  Amount  that  can  be  profitably  expen  ded  in  fiscal  year  ending  June  30, 1894    10;  000, 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COHMKRCIAL  STATISTICS. 

This  part  of  Red  River  was  navigable  in  the  past  fiscal  year  for  small  steamboats 
from  Octol>er  to  June  30. 
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List  of  boats  engaged  in  the  trade. 


Cltts*. 

o 

ca 

a 

1 

2 

1 

I>raft. 

Between— 

■§ 

t 

Name. 

i 

1 

1 

Belle  Crooks 

JosieD  Harking 

Stern -wheel 
steamboat, 
do  . 

78.43 

73.13 

40. 88 
20.00 

Feet. 
91.0 

110.0 
95.0 

FeH. 
22.0 

19.5 
18.0 

FeH. 
3.0 

3.3 
3.0 

Ft.  in. 
1    10 

1      4 
0      6 
0      6 

Ft.  in. 
3    0 

3    0 
2    6 
2    0 

FiiifonandKia- 
mirhU 

41 
•30 

... 

Dps  Arc     .     ... 

...do 

*5  '  65 

Barge 

•30  1-- 

•The  trip  books  of  th«^  steaiuera  Marking  and  Des  Are,  and  the  barge  woro  lost,  so  that  terminal 
points  of  the  trips  made  can  not  be  given. 

Summary  of  freights  cnrried. 


Articles. 

1801 -'92. 

Tons. 

1,577 

1,0«K) 

300 

600 

7!M 

1890-'91. 

Cotton 

Tons. 

774 

Cotton  8<*f  d  .         ..     .            .. 

353 

Lumber 

244 

Provisions '. 

334 

Grain 

418 

MinnAllATIAnil!« .                                                                                        

100 

Total 

4,227 

2.223 

£sti;nated  value 

$397,280 

$265,000 

The  river  from  the  mouth  of  Kiamichi,  the  upper  limit  of  improvement,  to  Fnlton, 
is  paralleled  by  a  branch  of  the  Texas  and  Pacific  Railroad  from  Texarkana  to  Pari.s, 
Tex.,  connecting  at  the  latter  place  with  the  St.  Louis^aud  San  Francisco  Railroad, 
which  crosses  Red  River  at  Arthur,  Tex,,  above  the  head  of  navigation.  The  Tex- 
arkana  and  Fort  Smith  Railway  crosses  the  river  abont  10  miles  north  of  Texarkaua, 
and  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  crosses  at  Fulton. 


Vs. 

IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS  AND  LOU- 

ISIANA. 

Ouacliita  (the  Indian  name  for  black)  Eiver  has  its  source  in  Polk 
County,  Ark.,  in  the  Ouachita  Mountains,  and  following  an  irregular 
course  flows  in  a  general  southeasterly  direction  through  Arkansas 
and  Louisiana  until  joined  by  Tensas  and  Little  rivers  at  Trinity,  La. 
Below  this  junction  it  is  known  as  Black  Eiver  and  flows  in  a  southerly 
direction,  entering  Red  River  35  miles  above  its  mouth.  The  entire 
length  of  Ouachita  River  is  about  500  miles,  and  that  of  Black  River  is 
47  miles. 

Under  river  and  harbor  act  of  1870  and  examination  was  made  and  a 
project  submitted  for  temporary  improvement  from  Arkadelphia,  Ark., 
U)  the  mouth  of  Ouacliita  by  the  removal  of  snags  and  dredging  at  the 
worst  bars,  at  an  estimated  cost  of  $98,300  (Report  Chief  of  Engineers, 
1871,  pages  334-346),  and  the  removal  of  obstructions  was  commenced 
in  1871.  A  survey  of  the  Ou«achitafrom  Camden,  Ark.,  to  Trinity,  La., 
was  ordered  by  act  of  1871,  the  report  on  which  recommended  improve- 
ment by  locks  and  daiiis  (Report  Chief  of  Engineers,  1872,  pages  367-74), 
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and  contract  was  let  for  furnisliing  timber  for  foundations  of  three  locks. 
In  February,  1873,  the  maps  and  notes  of  the  survey  were  reviewed  by 
a  board,  and  a  resurvey  was  ordered  by  the  Department,  which  was 
tinished  in  1874.  In  view  of  the  cost  of  slack-water  navigation,  as  com- 
])ared  with  the  amount  of  commerce  reported,  it  was  considered  inex- 
I)edient  to  go  on  with  construction  of  locks  and  dams,  and,  upon  the 
lecoramendation  of  the  officer  in  charge,  the  project  was  abandoned  and 
the  available  funds  were  applied  to  construction  and  operation  of  a  snag 
boat  and  to  building  dikes  at  the  shoals.  The  project  under  \vhich 
work  below  Camden,  Ark.,  has  been  carried  on  since  1874,  contemjilates 
t  lie  removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  and  the  imx)rove- 
nient  of  shoal  places  by  dams  and  dredging.  Black  lliver  was  added 
under  the  same  head  of  appropriation  with  Ouachita  by  act  of  1884. 
The  distance  from  Camden,  Ark.,  to  mouth  of  Black  River  is  341  miles. 
No  estimates  of  cost  are  given,  as  the  nature  of  the  work  requires  that  it 
be  continuous. 

Since  the  plan  of  improvement  by  locks  and  dams  was  laid  aside  three 
examinations  have  been  ordered,  with  a  view  to  reviving  the  subject, 
but  the  reports  agree  in  recommending  that  the  project  approved  by  the 
Department  and  adopted  in  1874,  and  under  which  operations  have  been 
conducted  since,  should  not  be  changed  until  the  country  is  more  thickly 
settled  and  an  increase  of  trade  developed  to  justify  a  large  expenditure 
lur  permanent  improvement. 

The  appropriations  have  been  as  follows: 


Dat«  uf  act. 


Mar  3, 
Do. 
June  10, 
Do. 
Mar.  3, 
Aug.  14, 
June  18, 
Mar.  3, 
.7  line  14, 
Mar.  3, 
Aug.  2, 
July  5, 
Aug.  6, 
Aug.  11, 
Sept.  19, 


1871 

1872 

1873 
1876 
1878 
1879 
1880 
1881 
1882 
1884 
1886 
1888 
1890 


Locality. 


Between  Arkadelphia,  Ark.,  and  Louisiana  State  lino. 

Between  Arkansas  State  lino  and  Trinity,  La 

Between  Arkadelpliia,  Ark.,  and  Louisiana  Stale  lino. 

Between  Arkansas  State  line  and  Trinity.  La 

Between  Arkansas  State  line  and  Trinity,  La 

Between  Camden,  Ark.,  and  Trinity.  La 

do 


do. 
do. 
do. 
.do. 


Between  Camden,  Ark.,  and  month  Black  River.  Louisiana  . 

do 

do 

do 


Total  amount  appropriat43d  . 


Amount. 


$25,000 
26, 000 
60,000 
40,000 
60,000 
12,000 
10,000 
10,000 
8,000 
12,000 
12,000 
15,000 
17,500 
20,000 
15,000 


342,500 


The  total  amount  expended  to.  June  30,  1891  (iucluding  outstanding 
liabilities  of  $241.67),  was  $329,965.12,  of  which  $216,377.25  had  been  ap- 
l)lied  to  operations  under  the  project  of  1874.  The  iron  hull  snag  boat  0. 
G.  Wagner  was  purchased  for  this  work  in  1875,  and  repaired  with  a  new 
steel  bottom  in  1886.  Under  provision  of  the  act  of  1888,  the  small 
wooden  steamer  Sooker  was  i)urcha8ed  that  year  and  fitted  up  for  light 
snagging  in  Ouachita  Eiver  and  tributaries.  From  1875  to  the  end  of 
the  fi.scal  year  1891,  operations  were  carried  on  whenever  funds  were 
available  for  the  purpose,  and  the  work  done  consisted  chiefly  of  re- 
moving wrecks,  snags,  logs,  and  tree  slides  from  the  channel  and  cut- 
ting leaning  timber,  though  an  increased  depth  was  gained  at  some  of 
the  shoals  by  construction  of  stone  and  brush  wing  dams. 

During  the  fiscal  year  ending  June  30, 1892,  work  was  continjiB^jij qqI^ 
follows:  o 

The  snag  boat  Rotcell,  M.  B.  Lydon  master,  which  was  sent  to  work 
over  Lower  Ouachita  and  Black  River  in  June,  1891,  continued  opera- 
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turns  fnnji  IjiiMTtHwii  nil  tlio  Oimrliita  Uuwn  t(>  tlnMiumtli  iH' Hhi<*k  Uiver^ 
removin;,^  all  nhstriKiiMiiH  llmt  nmlii  1m'  t'nntiii,  rliirlty  trtv8  thut  lunl 
slid  \}\tii  lilt'  rliaiirivl.  Hie  bruit  ivjclitd  tin*  iiioiitlj  ol'  Iil;u'k  lUvrr 
July  17,  \S*M,  iiiul  Wiis  irninic<l  U*  thv  y\*nk  nf  iiripniviHt:  lUtl  River. 
Tilt*  t(tll<*uiii;i  i.s  a  MiJiitii:irv  <M"  tbt*  wurk  tlinw  Uy  Hh'  Jlfftrdt^  »liilj 
1-17: 

SlIHHH   (Hillrd ..*, ,:,.-,,.,,.  ^._,    12ff 

iStniii|iH  |ndlrd  _   . , ., , ^. --...->.- ,-.     4i 

Hhi>rt^  Misi^r^  I'til.     ., » 50 

Lranint^  hre«  vnl , ....  ...    . . 1^51 

The  clioppin;*  l*july,  svliitli  iotiutieiK  ed  oju-ratioiib  at  Ciutitleii,  Aik., 
in  November,  ISIX),  eoutinued  dowiistreaiu  from  Miller  Bluff,  Ark.,  to 
Alabama  Landin^r,  l><a.,  120A  miles  below  Camden,  and  suspended  work 
at  the  latter  plaee  Deeember  31,  181U,  on  aeeount  of  high  water.  The 
quarter  boat  and  outfit  of  tools,  ete.,  were  moved  down  to  Monroe,  La., 
in  January,  1S1>2,  and  laid  up  in  eliarge  of  watehmen.  The  work  of  this 
]>arty  eonsisted  of  cutting  the  leaning  timber  into  short  lengths,  paying 
special  attention  to  the  points  and  bt»nds,  girdling  trees  for  some  dis- 
tance back  from  the  river,  and  removing  snags,  etc.,  from  the  channel 
as  far  as  practicable,  with  explosives  and  hand  capstan.  During  the 
greater  portion  of  the  six  months  in  which  the  work  was  carried  on  the 
water  was  at  a  very  low  stage,  and,  with  the  exception  of  a  sudden  rise 
in  August  and  the  prevalence  of  sickness  among  the  men  in  September, 
the  conditions  were  favorable  U)  eft'ective  w^ork,  which  was  pursued  to 
great  advantage  as  far  down  as  Extra  Landing,  Ark.,  near  the  Louisi- 
ana State  line.  While  working  near  Extra  Landing,  December  23,  a 
heavy  rise  set  in  and  operations  beh)w  to  Alabama  Landing,  a  distance 
of  14  miles,  had  to  be  confined  to  girdling  trees  and  removing  side  jams. 
Notable  improvement  was  reported  at  the  following  places,  viz:  Slim 
Island  Bar,  where  the  treesprojectedhalf^ay  across  the  river;  Haidee 
Shoals,  where  a  skitt'  hardly  could  pass  at  low  wat^r  before  the  work 
was  done,  and  a  week  was  spent  in  removing  logs,  snags,  and  caved-in 
trees  from  the  channel,  requiring  the  use  of  375  pounds  of  dynamite; 
above  and  below  Boone  Mound;  at  Boone  Shoals,  which  were  obstructed 
almost  as  badly  as  Haidee;  ChampagnoUe  Creek;  Eldorado  Landing, 
Bang  and  Dunn  Landings,  where  extensive  tree  slides  were  removed 
trorn  the  channel;  Moro  Bay,  Borneo  Shoals,  Jacks  Island,  and  Grand 
Mary  Point. 

Overseer  Burkette  was  relieved  of  supervision  of  the  work  in  August, 
1891,  by  Overseer  William  L.  Lohniann,  who  resigned  the  position  in 
October,  on  account  of  sickness  incurred  on  the  work,  and  subsequent 
oi)erations  were  conducted  under  Overseer  F.  L.  Baugh.  Nothing  has 
been  done  since  December,  as  the  stages  have  been  too  high  for  effect- 
ive work.  The  following  is  a  summary  of  the  work  of  the  chopping 
party  for  the  six  months  ending  December  31,  1891 : 

.  Location  of  party  June  30,  1801,  Miller  Bluff,  Ark. 
Location  of  party  December  31,  1891,  Alabama  Landing,  La. 

Distance  worked  over •. miles..  95 

Snags,  logs,  and  stumps  removed  from  channel 2, 392 

Shore  snags  removed .• 11, 318 

Jams  removed 3 

Side  Jiuns  removed 3 

Leaning  trees  cut 76, 991 

Leaning  trees  topped 24 

Tree«  girdled 24, 543 

Square  yards  brush  and  ^Yi^ows  cut 675 

Wrecks  removed,  viz:  Part  of  steamer  Loitmcana  (sunk  1^75)  lying  across  ohannel 
at  Grand  Mary  Point. 
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A  new  boiler  for  the  snag-boat  Wagner  was  purchased  to  replace  the 
one  which  burst  at  Shreveport  May  9,  1890,  and  was  set  up  in  place  in 
October,  1891.  At  that  time  it  was  impracticable,  owing  to  extreme 
low  water,  for  the  boat  to  pass  the  bars  to  supplement  work  of  the 
chopping  party  in  Upper  Ouachita  oa  intended,  and  it  was  employed 
temporarily  in  Eed  Eiver.  The  heavy  rise  in  December,  and  continued 
high  stages,  in  connection  with  the  necessity  for  reserving  a  portion  of 
the  small  balance  available  for  the  care  and  preservation  of  plant,  pre- 
vented operating  the  boat  since. 

Nothing  was  done  at  Catahoula  Shoals  during  the  year,  as  the  funds 
available  were  not  sufficient  for  the  work  needed.  A  survey  of  the 
stretch  was  made  during  low  water  in  August,  1890,  and  the  maps  and 
report  are  contained  in  my  last  annual  report.  (Report  Chief  of  En- 
gineers, 1891,  x)ages  1967-1969.)  Tlie  crossing  is  exceedingly  difficult 
and  grows  worse  instead  of  mending.  The  estimated  cost  of  the  work 
recommended  for  improvement  of  the  channel  through  the  shoals  is 
$20,000,  provided  the  entire  amount  be  granted  in  one  appropriation,  so 
that  operations  may  be  prosecuted  economically  and  without  delays. 

I  renew  the  recommendations  made  in  my  reports  for  1890  and  1891 
(see  Report  Chief  of  Engineers,  1891,  pages  1969-1972),  for  recon- 
noissance,  with  the  view  of  repairing  the  levees  on  the  river  below 
Monroe,  establishing  and  maintaining  permanent  gauges  at  important 
l>()ints  at  the  mouths  of  the  tributary  streams,  Bayous  Bartholomew, 
B(Buf,  Tensas,  and  Macon,  and  for  an  extensive  survey  of  the  whole 
river  from  Arkadelphia  to  Red  River. 

Accurate  levels  are  of  the  first  imi)ortance  in  determining  the  limits 
of  high  and  low  water,  in  connection  with  measurements  of  discharge 
at  various  stages,  and  for  ascertaining  the  limits  of  the  lands  that  might 
be  subject  to  overflow  in  case  the  plan  of  obtaining  uninterrupted  navi- 
gation by  locks  and  dams  should  be  revived. 

The  estimate  for  the  survey  is  low,  considering  the  probable  cost  of 
a  slackwater  system,  for  which  the  most  complete  and  accurate  informa- 
tion is  required. 

Detailed  estimates. 

For  the  snag-boat  flervico $16, 000 

Expenses  of  chopping  parties 8, 000 

Repairs  and  outiit 2, 000 

Dredging  in  Black  Kiver 2,  000 

Ganges,  leveling,  and  rcconnoissance 5, 000 

Assistant  engineers  {^nd  draftsmen 2, 000 

Survey  of  Ouachita  River 150, 000 

Otlice  expenses,  stationery,  mileage,  and  conliiigencicH 1, 500 

Total 180,500 

Money  statement. . 

July  1, 1801,  balance  nnexpendod $12, 776. 55 

Amount  received  on  account  of  overpay  men  U  in  J  nne,  1891 - M5. 00 

12, 921. 55 
June  30, 1892,  amount  expended  during  fiscal  year 10, 872. 22 

July  1, 1802,  balance  unexpended 2, 019. 33 

July  1, 1892,  outstanding  liabilit ies 13. 17 

July  1, 1892,  balance  available 2,036.16 

Amount  appropriated  by  act  approved  J  uly  13, 1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 42, 036. 16 

i  Amount  thatcan  bo  profitably  expended  in  fiscal  year  ending  Juno  .30, 1801  186, 500. 00 
<  Submitted  in  compliance  with  reqniremeut-s  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867.  "^  ^^r^T/> 
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COUUKnCtJLh  8TATIOTIC8. 


In  the  past  tiftcal  year  the  river  was  navigable  t*j  Cauideii  frwm  Novembor  1  to  end 
of  the  yefir,  and  to  Moiirne,  La.,  th^  whole  year. 

The  fidlowiu^^list  shaws  the  steaoihoaU  engaged  in  bnsmes.'j  uii  thtj  Onacbita  and 
tributaries  diiriug  the  year; 
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Sa.mmm'}f  of  eommcrcc  repm'iedm 


Artitilts. 

isei-'02. 
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Cotton , ....,.,. 
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5,&77 

7 

80 
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25 
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3B 
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142.  4e7 
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98, 130, 04^0 

fl0p3a4.250 

•S,7&8.W(* 

* 

Noi'B. — TLo  hiictuatiofiM  in  ionnnigo  anil  valnQornoiiimnrcoaroiliic  to  the  uncertainty  of  tlie  togi;lug 
businoesd,  whhli  im-c|[J3ivh  liigh  waltir  anil  Mil  er  invprilar  roucUilcuiH  for  Huccfirts, 
Of  tliu  aljovo  cumiiLeri  e  iitu  Saliuo  J^ivoL'  i^uutrilniU^ft  10,070  tou^,  vulnoil  ^L  frJi'ti.  OOO. 

Tl^  conipfstitif;  rmitrft  of  trutiftpodiilloii  atfl  ty»  follows:  Onarliita  Rivor  ii»  rroaei'il 
by  th(^  8t.  Louis,  Iron  Moimtiiiti  aiid  JSoutheni  Kiiil way  nt  Arkiuk^lpbisi^  Avk.,  by  tl^e  St. 
Louis  South  wi'HHleni  Ruilw'iiy  (Cotton  Belt  Rout-u),  at  CiitJidtMi,  Arlc,,  tiiiil  by  Uw  VuUh- 
biirg,  Slii'cvi^port  ami  Pacitic  Railroad  at  Mouroe,  La.  The  St.  Louis  and  Irou  Moiiii- 
taiu  Railway  ban  a  brauck  line  parallel  to  tbe  river  from  Camdeu  to  tiurdou^  Atk., 
and  tlieiice  by  tbo  Diaiu  liue  to  Arltadelphia.  A  projet'ted  exteusiou  of  tliiH  braiicU 
will  gwii  diitrt  romnuui  lent  inn  with  tbe  Miemswippt  River  at  ArkaiiaaH  City,  tliL\ 
part  til  b*^.  btiilt  bein^  from  Caindni  to  Warren,  Ark.,  a  distaaee  of  about  50  iiiiles. 
The  iroiintim,  CVutral  AikaiisafH  jiiiil  Nortlitjru  Hailrotid  (another  brnuch  of  tlio 
Missouri  Pa<;iiit^  aysttiu),  i-oiiihi  tw  witli  Arkaus<i«  City  at  Mt^Gidioe^  12  milefl  west, 
and  tbciiift!  nuiK  in  a  so  atli  westerly  diroctiou  about  mid  way  bijitwei^u  Hayoii  Bar- 
tholouuvw  nud  Bo^uf  River,  toucbcs  Ouackita  Rivnr  aud  vvusum'd  tho  YickMbiui^^ 
Shrevt'port  aud  Pacilic  Railroad  at  Mo u roe.  La.,  and  oouiiuuuB  down  paralkd  to  tbw 
main  rivt^r  to  Coluuibiu,  Lji.,  nrosaiug  at  River  ton,  1  niika  above  Colaiubia,  aud  ruuH 
theme  to  Alexandria,  La.  The  Natchez,  Ke<i  Kiver  aud  Texas  Raikoad  (tiant>w 
gaujjce)  nuw  from  Blaek  River  Station  oppoBit-o  Tduity  to  Vidalia,  La.,  on  the  Mia- 
sissippi  opposite  Natehez.  This  rojul  ban  a  small  triweekly  pncket  running  iu  Blruk 
River.  The  Now  Orleans  and  Northwestern  Railway.  *:oinpleted  from  Nateheis,  Mis^., 
to  Rayville,  La.,  oroHrtew  Teusa^s  River  mar  it**  nioutb:  and  tbe  projeetivd  extenaiou 
of  this  road  will  cross  Boiuf  River  u  t^bort  distanee  nurlti  uf  Kuyville,  aud  Bartholo- 
mew near  Bastrop,  La, 


V4. 
IMPROVEMENT  OP  BAYOU  D'AR  BONNE,  LOULSrANA. 

Bayou  D'Arboime  is  foniu'tl  by  t!m  junction  of  tlie  South,  Middle^ 
and  Korth,  or  Uoineybraiicbes,  m^ur  Farriie'iville,  Uninii  Paiisb,  nortb- 
ern  Louisiaiui;  Howw  in  a  soiitliCiistrrly  direction,  jvnd  eiiter,s  Oimcbita 
Kiver  0  milen  nbove  Monroe,  La.  Tbe  eouist^  of  tbe  l>ayou  is  very  tor- 
tuous, tbi'ougii  an  jdliividl  bottom,  varyni<^  in  width  from  1  mile  at  the 
head  uf  imvi^ittion  to  5  or  (*  niilet^  at  its  mouth,  which  is  overihiwed 
during  hi<:li  \vatt4'  to  a  depth  of  from  y  to  15  feet.  In  its  windings  tbe 
stream  tourbps  tlie  hilU  at  several  pbiees,  which  serve  as  sliipping 
poinfw  fitf  the  fLiniitrv  ba<  k  of  tht^ni. 

An  examination  and  a  snrv<'y,  dtte^'ted  by  river  and  liarbor  at-t  of 
1882,  were  made  in  1883,  and  the  project  for  improvement  was  based 
upon  the  latter.  Tlie  bayou  is  navigable  only  at  high  stages,  and  it 
was  believed  that  by  the  removal  of  snags,  logs,  wrecks,  and  leaning 
timber  from  Stein  Blutt'  on  the  Oorney  Brancli  to  the  moutli  of  the 
bayou,  42^  miles,  the  boating  season  would  be  lengthened  two  months 
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and  navigation  made  less  hazardous  at  all  times.    The  estimated  cost 
of  such  improvement  was  $15,000  if  spent  in  two  consecutive  seasons. 
(Eeport  Chief  of  Engineers,  1884,  pages  1372-1381.) ' 
The  following  appropriations  have  been  made: 

By  act  of— 

July  5, 1884 $5,000 

August  5, 1886 2,000 

August  11, 1888 : 2,000 

September  19, 1890 2,000 

Total 11,000 

The  improvement  was  begun  in  the  autumn  of  1884,  the  tiist  work 
(let  by  contract  at  a  cost  of  $197.50  per  mile),  commenced  at  the  mouth, 
was  carried  upstream  about  23  miles,  and  suspended  December  11, 
1884.  This  work  having  shown  that  the  contract  method  was  not  well 
adapted  to  the  class  of  work  required,  and  not  the  most  economical 
means  of  carrying  out  the  project,  subsequent  operations  were  con- 
ducted by  hire<l  labor.  The  appropriation  of  1886  wa«  expended  that 
fall  and  the  following  summer  in  going  over  the  lower  23  miles  of  the 
bayou  and  continuing  the  work  upstream  about  6  miles.  In  the  sum- 
mer of  1880  operations  were  resumed  and  carried  up  to  Stein  Wuffl 
In  December,  1890,  a  chopping  party  was  sent  to  go  over  the  work, 
navigation  having  been  reported  much  obstructed  by  fallen  timber. 
Work  commenced  at  Stein  Bluff  January  7,  1891,  and  was  carried 
downstream  about  9  miles,  when  rainy  weather  set  in  and  operations 
had  to  be  suspended  on  account  of  high  water,  and  were  not  resumed 
to  the  end  of  the  fiscal  yejir. 

Considerable  work  had  been  done  by  steamboat  men  in  the  way  of 
clearing  leaning  timber  and  removing  the  worst  snags  before  the  im- 
provement was  undertaken  by  the  United  States,  and  in  1883  the  bayou 
was  reported  navigable  from  six  to  seven  months  of  the  year.  The 
work  done  by  the  United  States  extended  the  period  of  navigation 
fully  one  month,  enabled  boats  of  double  the  capacity  of  those  formerly 
used  to  run  in  the  stream  to  advantage  and  with  less  risk,  shortened 
the  time  of  tiips,  and  reduced  freight  rates  one  half. 

During  the  fiscal  year  1892  operations  were  as  follows: 

After  suspending  operations  in  Bayou  Bartholomew,  the  chopping 
party  which  had  been  employed  in  that  stream  was  transferred  to  the 
D'Arbonne  August  15, 1891.  Operations  hardly  had  commenced  when 
a  rise  set  in  necessitating  suspension,  and  the  force  was  laid  off  tem- 
porarily. By  August  29  tlie  water  had  fallen  to  a  favorable  stage,  and 
work  was  resumed.  As  the  upper  ])ortion  of  thf^  bayou  was  most  ob- 
structed, the  quarter  boat  was  cordeled  up  to  Mosely  Bluff,  30J  miles 
above  the  mouth,  and  only  the  worst  obstructions  were  removed  on 
the  way.  The  12  miles  of  bayou  between  Mosely  and  Stein  Bluffs  were 
worked  over  thoroughly,  aftc^r  which  operations  were  carried  down- 
stream to  the  mouth  and  there  suspended  September  12, 1891,  and  the 
party  transferred  to  the  improvement  of  Bayou  Bouef.  ' 

The  work  done  consisted  chiefiy  of  cutting  and  girdling  leaning  tim- 
ber, cutting  stumps,  shore  snags,  and  logs  along  the  banks,  and  re- 
moving snags,  logs,  and  stumps  from  the  channel  with  explosives  and 
l)locks  and  tackle.  The  bayou  was  at  a  very  low  stage,  and  all  dan- 
gerous obstructioiis  were  removed.  Seven  large  bowlders  were  destroyed 
at  Crawford  Bluff,  which  had  been  a  constant  source  of  trouble  to 
steamboat  men.  The  wreck  of  the  steamer  Tributary  (burned  1890), 
which  formed  a  dangerous  obstruction  in  a  bend  of  the  stream,  was  re- 
moved entirely,  and  the  old  cut  oil's  were  cleare<l  of  undergrowth. 
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Rock  bars  at  Fi^h  Trap  Shoals  and  Old  Mill  Cut  off  are  serious  ob- 
structiODs  to  navigation  at  medium  stageSj  but  the  amount  available 
was  too  small  to  attempt  work  at  thoi^e  places- 
Overseer  Watkhis  Decker,  under  whose  supervision  operations  were 
conducted  J  reported  that  the  work  done  will  save  steamboats  from  thrm 
to  ibur  hours  time  in  niakiu^  the  rouud  trip  to  Farmet  villej  and  enable 
them  to  run  at  a  lower  stage,  lie  gave  the  follow  i  rig  summary  of  work 
done: 

Number  of  miles  worked  over ,. ., ,..,,.,..,.,.,,...,., ,.  40 

Sna;:»  I'tiiiioYi'd  from  chauiiel ...,„....._,,.*.,.,,..  1, 31J7 

Stuiiip^i  rtmioveil , . ,  ^ ....„.,.,,,..,„,,  648 

Shore  8itu|^  roiiiovmt .„-....... ,,...,.,...,,,  1, 113 

Logi*  reuK>v*Ml * .  _ ,  _ , ,.....,,......  B,  183 

Leaning  treen  rtsiinj vetL , -  3,  MtJ 

Tre43H  ^nrdlnl  ,. ,.,.. 1,  511J 

Square  yardn  bruah  aud  wiUowh  rut.,, , ,,.. , ,* , , ...  12,460 

Laijiijc  bowlderH  reiiuiviMl  iVoiii  cdisinnei „.,,.,.,_.^ , , ^ 7 

W'riM'ks  n-liHivod;,  viz:  ShiJiiiHT  Tribtitttiify  Hi  Iohh,  biiniijrl  jSilO. 

The  W(>rk  i.s  nut  perniniH'nt,  an  new  obstrn<ttfouH  are  added  from  time 
to  time,  but,  although  the  orii^hial  estimate  of  et^nt  eoutemphited  <"Oin- 
pletiu^  operations  from  Htein  lUiift"  (o  the  month  in  twr>  eonsoi^ulive 
seasons,  witli  the  balaru-e  of  that  estimate  (#4^000)  in  one  aiJinopiiation 
the  work  can  be  done  so  tltoroujgdily  as  not  to  need  further  attcMition 
for  years. 

Within  the  last  Tew  y^'ars  !mvi^ation  of  the  Corney  Hrarieh  has  been 
extended  uiJStieam  to  Cobb  Laudiii.i',  abrmt  4  miles  above  Ilairis  liluft' 
and  Ulh  miles  above  Stein  Blul!,  for  the  benefit  of  a  ttruwniji;'  eonnuu- 
nity,  eiinbraeiii^^  tl»e  towns  of  8hihdi  on  one  side  of  tlie  bayiui  and 
Spearsville  on  tlje  other.  Tlus  portion  of  the  stream  was  not  inelurled 
in  theori<rinali>roieet,  and  there  has  been  no  work  in  it  e\er])t  tliatdone 
recently  by  the  steamboats  a iibxi  l>y  theshijipin^  interest,  who  now  ask 
tbatthe  projeet  be  amended  for  the  purp*»seol  ext4^ndin^^  operations  np 
to  Cobb  Landinjir,  the  presejit  liead  of  mi vi;i:a.t  [m\.  Tlie  stream  b<dween 
Stein  Blntf  and  Harris  Blull  waiA  iut  Imled  in  the  Hurvi'y'ot^  LS84,  and 
it  was  n^iorted  ilmt  it  would  require  an  entire  .season's  oi>erati4ms  to 
remove  tlie  obstructions,  at  a  cost  of  $7,(KMl,  but  the  otheer  in  ebar^je 
consi(hd^ed  that  it  won  hi  h<^  of  douldfnl  ntiliiy  at  that  time.  (Rejiort 
Chief  of  Ku;::;ineers,  IHSt^  \yA*xvs,  l.'iTlj-l.iSl,)  With  the  anmuni  of  tljat 
estimate,  ST.t^'^t^  itj  a  sin*;le appropriation,  the  woikean  tn^'arried  from 
Steia  ninif  n\y  to  the  head  of  navif4ation  at  C'obb  Laaditif^  and  efnn-  , 
pleted  durin*;- one  low  water  aeason.  This  nioditicatifni  o(  the  projeet 
appears  to  liave  ieiei\'ed  tliesan*'.tion  of  t^oiijirress,  asthependini^  river 
and  harbor  bill  pi'ovidi^s  that  of  the  a]ipro]uiation  for  Bayou  D'Arbonne 
"$l,eoo  whall  bf  4'\[*ended  in  improvement  of  tht^  <'orney  fnnn  Hteiti 
Blutf  to  the  head  of  navigation  on  said  strejnn,"  and  it  is  presumed 
that  this  actiiui  was  based  njion  the  report  of  1881^08110  anrvey  or  ree- 
ommenthition  Iuim  been  made  since* 

Moneif  utafement 

July  1, 1891,  balance  unexpended $890.  T.l 

Juiie  30, 1892,  amount  expended  during  n»cal  yuar 7G5. 45 

July  1, 1892,  balance  unexpended 125.  (X> 

Amount  aiJpropriated  by  act  appro\  od  J iily  13,  ISJJ 4, 000. 00 

Amount  available  for  fiscal  year  ending  Junfe  30, 1893 Ji^Uz£d  by  4, 125.  d6^ '  C 

(  Amountthatcanboprofitablyexpendedin  fiscal  year  ©ndf^iji;  J  uue3»),  1894     11, 000. 00 
}  Submitted  in  com]diance  with  requirements  ot  sections  2  of  river  and 
/     harI)or  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


In  the  past  fiscal  year  this  bayoa  was  uavig.'iblo  for  eight  months,  from  November 
1  to  June  30.    The  steamboats  employed  in  this  trade  were  as  follows: 


Class. 

1 

i 

4 

1 

Draft. 

From— 

1 

1 

Name. 

1 

1 

Sollie  

Storn  -  wheel 

steamboat. 

....do 

C8.25 
21.00 

Feet. 
109.0 

81.0 

Feet. 
23.9 

18.0 

Feet. 
3.3 

2.0 

Fee^. 

1 

1 

Fe^. 
3 

2 

Monroe  to  Cobb  Land- 
ing on  Bayou  Corney . 
Monroe  to  i  armervllle. 

19 
33 

200 

Addle 

75 

The  freights  reported  were  as  follows: 


Articles. 

1891-'92. 

189a-'91. 

1889-'90. 

1888-'80. 

Cotton 

Tom. 
2,010 

Tons. 
2,738 
500 

i 

Tong. 
1,500 
1,000 

Tons. 
2,500 

Cotton  si'oil               ....          

Hides 

5 

Lunib/r  (priueiiially  lo-^a) 

Cotton-seed  meal  ...... 

1,  1-3 

150 

10 

668 

9,000 

io,2:a 

Staves 

1 

Mlscelluin'ouH              ,.__,-,, . . . , r X 

Si.l 



Total  down  freiglits 

4,561 
1,697 

12,785 
1,187 

12, 750  1         2, 505 

Reinm  frciglits 

1,660  1         1,670 

Total  freiglits 

6.258 

13, 972         14, 410  1          4, 175 

Kstimateil  value 

$683, 500    AAiA  noo  1    iL<inn  aaa 

The  bayou  is  the  only  available  moans  of  transportini?  crops  and  supplies,  except  by 
hauling  long  distances  in  wagons  to  the  Vicksbnrg,  Shreveport  and  Pacific  Kailroad 
on  the  south,  to  the  branch  railroad  at  Eldorado,  Ark.,  or  to  Ouachita  River. 


Vs. 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

Bayou  Bartholomew  has  its  source  in  Jefferson  County,  southeastern 
Arkansas,  within  a  few  miles  of  Pine  Bluff,  and  following  a  ku'tuous 
course  flows  at  first  nearly  parallel  to  Arkansas  River,  at  a  (list4inee 
varying  from  15  to  30  miles,  then  parallel  to  the  Mississippi,  at  about  the 
same  average  distance,  but  after  entering  Louisiana  turns  to  the  south- 
west and  finally  enters  Ouachita  River  in  Morehouse  Parish,  opposite 
Ouachita  City.  The  total  drainage  are^i  of  the  bjiyou  and  tributaries  is 
about  1,800  square  miles.  The  States  of  Louisijina  and  Arkansas  made 
expenditures  at  various  times  for  its  improvement,  navigation  of  the 
stream  having  been  carried  on  to  considerable  extent  as  early  sis  1843. 

pjzaminations  of  the  bayou  were  made  in  accordance  with  require- 
ments of  river  and  harbor  acts  as  follows:  From  its  mouth  to  the  Ark- 
ansas State  line,  act  of  March  3, 1871 ;  from  Baxter,  Ark.,  to  its  mouth, 
acts  of  June  18,  1878,  and  June  14,  1880;  and  above  Baxter  to  the  Lin- 
coln County  line,  Arkansas,  jict  of  July  5,  1884.  Reports  upon  these 
examinations  are  contained  in  reports  of  the  Chief  of  Engineers,  viz: 
1872,  pages  38:3-38«;  1871),  pages  997-1003;  1881,  pages  1453-1457;  and 
1885,  i)ages  1548-1552. 
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The  project  for  the  iniproveinent,  adopted  in  1881,  contemplated  the 
removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  to  give  safe  navi- 
gation from  Baxter,  Ark.,  to  th«  mouth,  a  distance  estimated  to  be 
about  150  miles.  The  original  estimate  of  cost  for  two  consecutive 
seasons'  work  was  $26,862,  but  as  new  obstructions  are  added  every 
year,  no  estimate  for  permanent  improvement  has  been  made. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3^.1881 $8,000 

August  2,  1882 5,000 

Julys,  1884 5,000 

Augusts,  1886 : S,000 

August  11, 1888 5,000 

September  19,  1890 5,000 

Total 33,000 

The  work  was  commenced  by  hired  labor  July  20,  1881,  at  Baxter, 
Ark.,  and  was  carried  downstream  to  Bartliolomew,  Ark.,  where  opera- 
tions were  suspended  December  25,  1881,  by  high  water.  Operations 
were  resumed  August  29, 1882,  at  the  latter  place,  and  were  continue<l 
downstream  to  Lind  Grove,  La.,  and  discontinued  at  the  latter  place 
December  1,  1882,  by  high  water.  Owing  to  lack  of  funds  nothing 
furtlier  was  done  until  appropriation  was  made  by  act  of  July  5, 1884, 
when  it  was  decided  to  give  the  contract  system  a  trial  upon  this  and 
other  tributaries  of  Ouachita  River.  Contract  was  let  for  the  removal 
of  obstructions  at  $75  per  mile,  and  work  commenced  at  the  mouth  No- 
vember 10,  1881,  extende(jl  upstream  (JG^  miles,  and  was  suspended 
December  7, 1881.  Nothing  was  done  the  following  year,  as  no  appro- 
priation was  made,  and  operations  Avere  not  resumed  until  November 
20,  1886.  The  contract  method  having  failed  to  prove  satisfactory  or 
economical  to  the  United  States,  a  chopping  x>arty  commenced  work  at 
the  mouth  on  the  latter  date  and  continued  upstream  until  stopped  by 
high  water  January  20,  1887,  at  Point  Pleasant,  La.  Operations  were 
resumed  July  25,  1887,  at  Poplar  Bluff,  Ark.,  and  continued  down- 
stream to  Point  Pleasant,  and  suspended  at  the  latter  place  Septem- 
ber 10,  1887,  the  funds  being  exhausted.  Nothing  further  was  done 
until  August  6,  1889,  when  a  chopping  party  commenced  work  at  the 
mouth,  continued  upstream  about  90  miles  to  Oak  Landing,  and  there 
^suspended  operations  November  21,  1889.  In  February,  1890,  the 
United  States  snag  boat  Hooker  made  a  patrol  as  high  as  Ohio  Land- 
ing, Arkansas,  about  118  miles  above  the  mouth,  removing  jams  of 
drift,  ete.  Operations  were  resumed  last  by  a  chopping  i)arty  May  11, 
1891,  at  Portland,  Ark.,  about  35  miles  below  Baxter,  and  at  the  close 
of  the  fiscal  year  were  still  in  progress  and  had  been  carried  down- 
stream about  50  miles  to  Hughes  Phuje,  Louisiana. 

It  will  be  seen  from  the  foregoing  that  operations  have  extended  over 
the  entire  portion  of  the  bayou  incduded  in  the  project  for  its  improve- 
ment, and  tliat  some  of  the  worst  stretehes  have  been  worked  over  two 
and  three  times,  but  at  no  time  were  the  funds  sufficient  to  do  the  work 
thoroughly  and  in  two  consecutive  seasons  as  was  contemplated.  How- 
ever, the  intermittent  work  during  the  period  of  12  years  benefited 
navigation  to  a  great  extent.  Before  tlie  improvement  commenced, 
three  months  was  the  average  duration  of  the  navigable  season;  now 
there  is  better  navigation  for  about  six  months,  and  boats  of  double 
the  capacity  make  trii)S  with  greater  safety  in  half  tlie  time;  and  the 
rates  of  freight  are  reported  to  have  been  reduced  50  pex  cent. 

During  the  fiscal  year  1892  operations  were  (continued  as  follows: 

The  work  begun  by  the  chopping  party  in  May,  1891.  w^  continued 
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frijni  Hngljes  Place,  Louisiana,  flownstreaiii  to  tlie  luoutliT  where  opeiii- 

tioim  wt^iv  sns]it'iidnl  August  14,  IHIU,  and  tlu^  party  transfrnTcd  to 
Bayou  l)'Arl>oiine.  The  work  ooiisisted  of  ^irdliu^^'aiid  tjuttiii^  Icauiiig 
timber,  stmnps,  shore  siki^^h,  and  h)^s  on  the  banks^  and  removiiijr  sna^fs, 
lo^Sj  rttiimps,  and  tree^  tVoio  tlie  channel  by  means  of  high  explosives 
and  bloeks  and  taekle, 

OverHcer  Watkins  Decker,  under  whose  sapervisioii  this  work  was 
done,  reports  as  follows : 

All  k'EktiiTii;  trood  that  wi^Tc  iti  .my  way  an  obstniction  tonavi^utirm  wenmit  dowti, 
ami  all  (laiiji^rnMW  bIioio  snaf^H  t'iUiiT  were  PutonleHtroyeik  TUr  miinvjil  nf  rlmiint4 
ot*Htriictioim  Irswnit^it  tln^  tl;m|^er  to  iciv i|^alitm  Kn'ntly  ami  iiu  reased  tlittdrpth  «*f  the 
hayim.  Tli*'  rninaval  ut'  lar^o  trecn  ffroin  1^  to  0  l^i  t  in  <Hjiiiu*(t:»r  :it  Uittt)  that  liad 
ciivptl  into  tlip  hjiyoTi,  fnninni^  ihinj^cmiiB  snjij^ii  or  blocktu^  tli^i  stream  luid  eatcliiiig 
tra*ih  ami  rtaiid  ami  tliu'^  fcHrTiiufT  lian*,  wa.s  idthi-  grt^iitoat  importance  to  navigation 
at  low  sfca^rtw,  ami  whni  n-tmnt'd  Hii^  Miiiuiiniatiun  of  dt'liria  waalied  away,  leaving  » 
eloar  clismntd  with  iiii  iiRH'Ejfw^d  defdh  of  Ml>niit  2  iWt.  The  dcstriif'tion  of  trees 
«t:indiTii:  in  llit^  ili;uiTnd  vvideiu'd  it  at  narmw  ydar-es  fmm  1/0  to  30  feet,  notably  lit 
Miller  liar*',  TawnHriid.  tlit^  Ifrxiud  llriids,  llnmy  Flaer,  Spykor.  and  Fort  !*liire» 
Tlie  JLt>iiml  lifjidw  were  woikod  tbmoTii^lily,  the  timber  wa.s  ekartiil  from  the  p*Hiit« 
and  ?)eiid8,  and  nteamhoat  men  wi  1 1  exi»eri»Hice  no  fiirtLer  trouble  there  at  hijjhBttigea. 
The  dcstrnction  of  stumpH  lessened  the  danger  of  navigation  greatly  and  mcreaaed 
the  depth  of  the  bayou.  Many  logs  had  to  be  removed  before  the  quarter-boat  could 
be  floated  downstream. 

Ah  a  result  of  this  season's  work  I  have  to  say  that  the  channel  of  the  bayou  has 
been  widened  from  20  to  30  feet,  aud  that  steaml>oats  will  be  able  to  navigate  on  from 
2  to  3  feet  lower  stage  than  heretofore,  and  I  estimate  that  from  trv^elve  to  fifteen 
hours  time  will  be  saved  in  making  the  round  trip. 

The  work  is  not  pennauent,  as  obstructions  continue  to  fonn  from  year  to  year 
from  caving  banks  and  falling  timber,  but  very  little  will  have  to  be  done  along 
the  banks  for  several  years.  The  principal  work  needed  is  the  removal  of  logs  ana 
snags  from  the  channel,  and  the  coming  season  a  light  draft  snag  boat  could  be  used 
to  the  best  advantage  for  this  pnr]>08e. 

The  planters  ahmg  the  bayou  are  much  interested  in  its  improvement,  as  it  is  of 
great  importance  to  them  as  a  carrier  of  their  produce  and  supplies.  ThonsandvS  of 
bales  of  cotton  and  tons  of  cotton-seeil  are  raised  yearly  along  it«  banks,  and  the 
planters  wish  to  have  a  good  navigable  stream  to  compete  with  railroad  freight  rates. 
When  steamboats  stop  running  the  railroad  raises  freight  rates  25  per  cent. 

Tlie  following  is  a  summary  of  the  work  reported: 

Snags  removed  from  channel 2, 144 

Stumps  removed 1, 323 

Shore  snags  removed 2,  S32 

Logs  removed 7,  2O5 

Leaning  trees  remov  cd 26, 354 

Trees  ^rirdled 13, 779 

It  would  be  of  great  advantage  to  the  shipping  interest  to  have  gauges 
at  convenient  points,  as  at  Baxter  or  Portland,  Ark.,  on  the  Missouri 
Pacific  system,  to  inform  steamboat  men  when  they  could  enter  the 
stream  and  tlie  depths  they  could  eariy  on  the  shoals.  These  stations 
are  but  14  and  28  miles  from  the  Coast  Surv'ey  precise  bench  at  McGe- 
hee.  Ark.,  and  would  require  only  31  miles  of  leveling  to  connect  them 
with  the  Cairo  datum. 

With  a  gauge  at  the  mouth  of  Ouachita  River,  the  approximate  limits 
of  high  and  low  w^ater  could  be  det/ermined  in  one  season  and  the  prob- 
able depths  at  low  water  taken  from  soundings  while^removing  obstruc- 
tions. The  cost  of  this  work  is  insignificant  compared  with  the  informa- 
tion and  benefits  tliat  would  result.  Other  points  might  be  reached  by 
a  line  of  levels  down  the  Houston,  Central  Arkansas  and  Northern 
Kailroa<l  to  Monroe,  La.,  but  the  line  would  not  be  essential  except  for 
a  survey  of  the  bayou  in  connection  with  the  improvement  of  Ouachita 
River.  The  cost  of  establishing  two  gauges,  leveling,  and  wages  for 
observers  would  fall  within  $500.    No  separate  estimate  is  "^PJ^J-Uj^ 
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work,  as  it  would  properly  be  chargeable  to  the  improvement  of  the 
stream. 

Money  statement. 

July  1, 1891,  balance  unexpended $2, 2^16. 56 

June  30,  1892,  amount  expended  during  fiscal  year 1, 898. 46 

July  1,  1892,  balance  unexpended 3*48. 10 

July  1,  1892,  outstanding  liabilities .92 

July  1,  1892,  balance  available 347.18 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 347. 18 

r  Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  June  30, 1894  10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


In  the  past  fiscal  year  this  bayou  was  reported  navigable  from  January  1  to  Juno 


30. 


The  steamboats  employed  in  this  trade  were  as  follows : 


Class, 

i 

A 
^ 

% 

1 

M 

Draft. 

Between — 

1 

A 

Kame. 

i 

Ft. in. 
2    0 

0  10 

1 

1 

Sterling 
White. 

Addie 

Sidewhoel 
steamboat. 

Stern-wlieel 
steamboat. 

117.09 

% 

12. 54 

Feet. 
120 

81 

Feet. 
30.5 

18.0 

Feet. 
4.2 

2.0 

Ft.in. 
4    6 

2    6 

Moiiroe  and  McComb  Place 
20  miles  above  Portland, 
Ark. 

Monroe,  La.,  and  Poplar 
Bluff. 

30 

7 

340 

The  commerce  of  the  stream  was  reported  to  be  as  follows : 


Articles. 


Cotton 

Cotton  seed 

Cotton-seed  meal 

Saw  logs 

Staves 

Kiacellaneons 

Total  down  froigbtn 
Ketum  &eight« 

Total  freights 

Estimated  Tslne 


1891-'92. 


Tons. 
2,372 
3.326 
1, 425 
4,450 
1,648 
410 


13,631 
1,534 


15,165 


$515,000 


1890-'91. 


To»j». 
3,971 
2,467 
516 
20, 080 
17, 822 
1,340 


46,196 
3,103 


49,209 


$826,000 


1889-'90. 


Tons. 
2,000 
4,0t)0 


11,839 


17, 839 

4,000 


21, 839 
$492/700 


This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  improvement,  by  a  branch 
of  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad,  which  conneots  with  the 
MissiBsippi  River  at  Arkansas  City,  Ark.,  runs  west  56  miles  to  Warren,  Ark.,  and 
probably  will  be  extended  to  Camden,  on  the  Ouachita,  which  is  connected  with  the 
main  line  by  a  branch  to  Gurdon,  Ark.  The  Houston,  Central  Arkansas  and  North 
em  railroad  (another  branch  of  the  Missouri  Pacilic  System)  runs  parallol  to  Bar- 
tholomew from  McCreheo,  Ark.,  to  Monroe,  La.  The  projected  extension  of  the  New 
Orleans  and  North vvesttirn  Railway,  north  of  Rayvillo,  La.,  will  cross  Bayou  Barthol- 
omew on  a  line  from  Bastroj),  La.,  to  Hamburg,  Ark, 

Digitized  by  VaUiJVlC 
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V6. 

IMPROVEMENT  OF  BAYOU  BCEUF  (BCEUF  RIVER),  LOUISIANA. 

Bayou  Boeiif,  usually  called  Bceuf  Eivcr,  has  its  source  in  Chicot 
County,  southeasteru  Arkansas,  flows  in  a  general  southwesterly  direc- 
tion, and  enters  Ouachita  Kiver  at  Stafford  Point,  8  miles  above  Har- 
risonburg, Catahoula  Parish,  La.  The  improvement  of  this  stream 
was  undertaken  hy  the  State  of  Louisiana  more  than  half  a  century  ago, 
the  report  of  the  board  of  public  works  of  1840  stating  that  it  had  been 
opened  to  Point  Jefferson. 

An  examination  of  this  stream  was  made  in  1880,  in  ac(5ordance  with 
requirements  of  river  and  harbor  act  of  June  14,  1880  (Report  Chief  of 
Engineers,  1881,  pages  1424-1428),  and  the  project  based  thereon  con- 
templated removing  snags,  logs,  leaning  timber,  etc.,  obstructing  navi- 
gation at  high  stages  from  Wjillace  Landing  to  the  mouth,  a  distance 
estimated  to  be  about  152  miles.  The  estimated  cost  of  removing  the 
obstructions  in  two  consecutive  seasons  was  $20,000,  but,  as  new  ob- 
structions are  added  every  year  and  require  removal  from  time  to  time, 
no  estimate  for  permanent  improvement  has  been  made. 

Under  river  and  harbor  act  of  July  5,  1884,  an  examination  of  three 
outlets  near  Point  Jefferson,  La.,  was  made  with  a  view  to  closing  them. 
The  report  thereon  recommended  the  closure  of  these  outlets  as  neces- 
sary to  preserve  navigation  in  the  stream  (Report  Chief  of  Engineers, 
1885^  pages  1546-1548),  and  this  addition  to  the  project  was  approved 
by  river  and  harbor  act  of  1880,  which  provided  $5,000  for  ^* continuing 
improvement^  and  for  closing  Outlet  Number  One." 

The  following  appropriations  have  been  made: 

By  act  of— 

'    March  3,  1881 $5, 000 

August  2.  1882 5,000 

July  5, 1884 ^ 5,000 

Augusts,  1886 5,000 

August  11,  1888 6,000 

September  19, 1890 5,000 

Total 31,000 

The  improvement  was  commenced,  by  hired  labor,  at  Point  Jefferson 
in  August,  1881,  and  the  work  of  a  chopping  party  was  carried  down- 
stream about  100  miles,  and  suspended  at  the  close  of  November,  1881, 
when  the  available  funds  were  exhausted.  Operations  were  resumed 
September  9,  1882,  and  between  that  date  and  December  20, 1882,  the 
portion  of  the  river  above  the  railroad  crossing  near  Girard,  La.,  to 
Point  Jefferson  was  worked  over  by  a  chopping  party.  Nothing  further 
was  done  until  appropriation  was  made  by  act  of  1884,  when  it  was 
decided  to  give  the  contract  method  a  trial  upon  the  tributaries  to 
Ouachita  Eiver.  On  Boeuf  River  the  work  was  let  at  a  rate  of  $75  per 
mile.  The  contractors  commenced  operations  November  15, 1884,  at 
the  mouth,  and  continued  upstream  60  miles,  suspending  work  Decem- 
ber 11, 1884.  The  terms  of  the  next  appropriation,  by  act  of  1886,  pro- 
vided for  continuing  the  improvement  and  closing  outlet  No.  1,  but 
upon  reexamination  it  was  found  essential  that  all  three  outlets  be 
closed,  and,  by  uniting  vrith  the  j^lanters  whose  lands  would  bo  pro- 
tected, this  was  done  in  1887  and  1888,  the  proportion  of  cost  borne  by 
tlie  United  States  having  been  $5,441.78.  Outlet  No.  1  was  closed  sub- 
stantially, the  second  outlet  was  closed  by  a  heavy  dam,  and  the  third 
by  a  low  dam,  this  being  all  the  work  that  could  be  done  with  the  in- 
sufficient appropriation  and  the  a^ssistancc  rendered  by  the  planters. 
The  removal  of  obstructions,  by  hired  labor,  was  ^^i^^^M^JW^^ 
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8, 1888,  and  between  that  date  and  May  22,  1889,  operations  were  car- 
ried from  Point  Jefferson  to  the  mouth,  but  work  was  suspended  from 
January  1  to  April  25, 1889,  by  liigh  water.  The  small  balance  avail- 
able was  expended  in  December,  1889,  for  operations  of  the  snag  boat 
Hooker  in  working  over  the  60  miles  above  the  mouth. 

The  removal  of  obstructions  between  1881  and  1889  enabled  steam- 
boats to  run  to  Point  Jefferson,  19  miles  below  Wallace  Landing,  dur- 
ing high  stages,  with  greater  safety. 

The  closure  of  the  three  outlets  near  Point  Jefferson  in  1887-'88  gave 
immediate  benefit  to  navigation  by  confining  the  flow  to  its  natural 
direction,  and  by  scouring  the  bars  below,  but  during  the  overflow  from 
the  Mississippi  Eiver,  caused  by  breaks  in  the  levees  in  the  spring  of 
1890,  all  the  dams  were  destroyed.  As  soon  as  the  appropriation  of 
1890  became  available  an  examination  wa«  made  to  determine  the  ex- 
tent of  the  damage,  and  with  a  view  to  rei)airing  the  dams,  if  practi(?a- 
ble,  before  high  water  set  in.  Owing  to  the  isolated  situation  and  the 
greater  difliculty  of  obtaining  earth  than  when  the  first  closure  was 
made,  it  w^as  esthnated  that  $12,000  would  be  required  to  close  the 
three  outlets  and  connect  them  with  the  parish  levees.  It  being  essen- 
tial that  all  the  outlets  should  be  closed  substantially,  and  at  the  same 
time  to  prevent  backwater  attacking  the  dams  from  the  rear;  the 
amount  available  having  been  much  too  small  for  the  purpose,  and  in- 
quiry having  shown  that  no  aid  could  be  expected  from  local  levee 
boards  or  owners  of  land  adjacent  to  the  outlets,  it  was  decided  to 
apply  the  available  funds  to  the  removal  of  obsti-uctions,  and  to  defer 
rebuilding  the  dams  until  an  appropnation  was  made  for  the  purpose. 

During  the  fiscal  year  1892  operations  were  as  follows: 

After  suspending  operations  in  Bayou  D'Arbonne,  the  chopping  party 
which  had  been  employed  on  that  improvement  was  transferred  to 
Boeuf  Kiver.  The  lower  part  of  the  river  being  comparatively  unob- 
structed, work  was  commenced  September  28,  1891,at  Thomas  Cut-off, 
about  50  miles  above  the  mouth,  and  carried  upstream  to  the  lower 
end  of  Tom  Jones  Place,  9  J  miles  above  the  Vicksburg,  Sbreveportand 
Pacific  Railroad  Bridge,  where  it  was  suspended  December  12, 1891,  a 
small  balance  of  the  appropriation  having  been  reserved  to  remove 
jams  of  drift  if  found  necessary.  The  water  remained  at  a  low  stage 
during  the  entire  period,  and  effective  work  was  done,  consisting  of 
felling  and  girdling  leaning  trees,  cutting  stumps,  shore  snags,  logs 
and  brush  along  the  banks,  and  removing  snags,  logs,  trees,  and  stumps 
from  the  channel  by  means  of  explosives  and  blocks  and  tackle.  Spe- 
cial attention  was  paid  to  clearing  points  and  cleaning  out  the  bends, 
the  most  notable  narrow  bends  at  which  work  was  done  being  as  fol- 
lows :  One- half  mile  above  Big  Creek,  above  mouth  of  Bayou  Lafourche, 
Brandin  Bend  (one-quarter  mile  across  at  neck  and  5  miles  around), 
Dave  Moore  Bend,  Mcintosh  Bend,  Herbert  Poe  Bend,  above  Red- 
mouth  Bayou,  Alto  Bend,  Kimbrough  Bend,  Boykin  Bend,  and  The 
Kinks  below  the  railroad  bridge.  The  largest  and  most  dangerous 
obstructions  were  destroyed  with  explosives  5  the  smaller  ones  were  cut 
into  short  lengths  and  all  that  could  be  were  burned,  to  prevent  future 
obstructions.  An  average  daily  force  of  21  men  was  employed,  and 
2,200  pounds  of  dynamite  were  used.  Overseer  Watkins  Decker,  who 
supervised  the  work,  reports  that  steamboats  can  navigate  this  part 
of  the  river  with  greater  safety  on  any  stage  high  enough  to  enable 
them  to  cross  the  bars,  without  danger  of  knocking  down  chimneys,^  t 
damaging  upper  works,  or  losing  cotton  and  other  freight  in  leaning'^  ^^ 
timber;  thatthey  can  save  at  least  thirty-sixhours  timeon  theround  trip, 
and  navigate  on  a  2-foot  less  stage  than  before;  and  that  the  widening 
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t»f iianow  pl:nasaml  rl*.^uriii^^  tho  ln^ids  will  fjK-llitiit©  trans jM>rtation 
grvatly  by  tnw boats  witli  l»;irp*s  or  lal'ts. 
Tlie  t'olluwiiii^  is  a  summary  of  the  work  rejiorted: 

♦Snajfw  r<  iiM>ve(l  fn«iii  *'h:»nnf*l ,... 8y938 

HtiinipK  ivrnovi  <l  ,.-..... .."    6,372 

Lo^w  rnnu vi'd ....  .....    , ,._.,.>.,... .... 25,  45T 

8lM>rt*  ttdii^N  ri'ihovtHL -.-•.*, 11*  156 

LeJUJiiig  trr*  H  n-njnvrii ,.,,, 52,  i*l»6 

TrceH  ^\  n  \U'd ._,.. 13,  H57 

Sqii  iiiv  y  !vr<l-s  brush  run  I  iv  ilh  ■  \v  u  rjit  ....... , . . 20,  OGO 

Tlii'  strin  wbtH'l  stt'juinT  Ent  X(k  10,h  ves8o!  of  17r».S9  tons,  VM  lW*t 
loii"^  by^OS  ii-rt  brcsnitli  tiiul  Ti  icet  *l*'plli, built  in  18<^S,burncd  in  Biriif 
Kiver, 'January  7,  ISDJ,  at>out  1  mile  uhoxv  McIntoshPlari*,  ami  the 
wiT'(  k  wns  ;i  srriuiis  ulistrurtinii  tn  TiiiviLrntioiL  A  laii^M^jaui  of  ilrift 
formed  above  the  wreck  the  latter  partof  Jauuary  ami  was  removcnlby 
the  steamer  City  of  Florence  j  aided  by  Overseer  Decker  with  explosives. 
It  is  intended  to  destroy  the  wreck  under  the  provisions  of  section  8  of 
river  and  harbor  act  of  September  19, 1890,  as  soou  as  tlie  water  reaches 
a  stage  low  enough  to  do  the  work  within  the  small  balance  available. 

The  estimates  given  iu  my  last  report  (Keport  Chief  of  Engineers, 
1891,  page  1988)  for  closing  the  outlets,  continuing  the  removal  of  ob- 
structions, and  for  survey  of  Boeuf  River  in  connection  with  the  survey 
of  Ouachita,  are  repeated,  as  follows: 

Nor  closing  the  throe  outlets  near  Point  Jeflferson $12, 000 

For  pontinuiug  the  removal  of  obstructions 8, 000 

For  survey  of  Ba?uf  Kiver 6, 000 

Total 26,000 

Money  staiement, 

July  1,  1891,  balance  unexpended $4, 971. 32 

June  30;  1892,  amount  expended  during  fiscal  year 4, 606. 39 


July  1,  1892,  balance  unexpended.. . 
July  1,  1892,  outstanding  liabihtics. 


30i.93 
22.54 


July  1, 1892,  balance  available 282. 39 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 282. 39 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894 
<  Submitted  in  compliapce  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1806  and  1867. 


26,000 


•  COMMERCIAL  STATISTICS. 

This  river  was  reported  navigable  from  January  1  to  June  30,  1892, 
List  of  ateamhoata  engaged  in  navigation  during  the  year. 


Cbiss, 

1 
1 

! 

1 

1 

Draft. 

Between- 

i 

1 

1 

A4 

Name. 

1 

5 

Ezra  No.  10.... 

City   of   Flor- 
ence. 

Laura  BlanVs. 

Storn-wheel 
Btcaiuboat. 

....do 

....do 

176.89 

358.8 

02.73 
0.72 

Feet. 
136.0 

160.0 
104.8 

Feet. 
30.8 

32.0 
21  a 

Feet. 
5.0 

5.3 

3.8 

Ft.  in. 
2    0 

2    6 

1     8 

Ft,  in. 
5    0 

7    0 

New     OrleaDs      and 

Eonone  Ferry. 
(Now  OrleADB  and  rall- 
)    road  bridpe. 
JNew     Orlt^aos      and 
I    Easonn  Ferry. 
Month  of  Bffiuf  River 

and  Elttaons  Ferry. 
Stnflortl    I'oint     and 
rrairii'  Landing. 

1 

5 
2 
9 

80 

30 

In\in 

Tug 

1 
47. 0     12.  2 

5.0,  2    2     2    2 

ffO 
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Articles*. 

1891-'92. 

1890-'91. 

1889-'90. 

1888--89. 

OottOQ                       .             .                , 

Tons. 

1,583 

1,178 

50 

19 

1,352 

1,223 

3,138 

72 

Tons. 
1,760 

710 

Tons. 

1,397 
,      731 

Ton*. 
1,084 
834 

Ootton  seed 

Hides  and  skins 

Liive  8to<-k     .                  

X<umber .' 

Saw  lo''8                                           ..          

Staves'! 

1,777 
179 

263 

64 

91 

Total  down  fivightM 

8,615 
1,370 

4,432 
3,458 

2,391 
1,594 

2,063 
1,376 

Setiim  freiirlits           .                       

Total  freights 

9,985 

7,890 

.3,985 

3, 439 

Estixnated  value - 

$501,000 

$636,500 

$580,850 

$457,100 

The  Vioksburg,  Shreveport  and  Pacific  Railroad  crosses  Boeuf  River  near  Girard, 
La.,  and  the  projected  line  of  the  New  Orleans  aud  Northwestern  Railway  will  cross 
abo)it  1^  miles  north  of  Rayvillo,  La.  The  HouHton,  Central  Arkansas  and  Northern 
Railroad  runs  parallel  to  the  river  on  the  west,  and  a  now  line  is  projected  (Louis- 
iana, Arkansas  and  Missouri  Railroad),  which  will  touch  the  river  at  several  points 
on  the  east. 


V7. 
IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MAgON,  LOUISIANA. 

Tensas  Elver  has  its  source  in  Lake  Providence,  in  northeastern  Lou- 
isiana, within  2  miles  of  the  Mississippi  River,  flows  in  a  general  south- 
erly direction,  gradually  diverging  from  the  Mississippi,  and  joins  Oua- 
chita and  Little  rivers  at  Trinity,  La.,  in  forming  Black  River.  Bayou 
Ma5on  was  united  under  the  same  head  of  appropriation  with  Tensas 
River  by  the  act  of  1884.  This  stream  rises  in  Desha  County,  south- 
eastern Arkansas,  .near  the  source  of  Boeuf  River  and  a  few  miles  west 
of  the  Mississippi,  flows  in  a  general  southerly  direction  west  of  and 
nearly  parallel  to  the  Tensas,  and  enters  the  latter  about  40  miles  above 
its  mouth. 

In  accordance  with  river  and  harbor  act  of  June  14,  1880,  examina- 
tions of  both  streams  were  made  in  1880,  upon  which  the  plan  for  their 
improvement  is  based.  The  project  contemplated  removing  snags,  logs, 
and  leaning  timber  obstructing  navigation;  in  Tensas  River,  from 
Dallas,  La.,  to  its  mouth,  about  134  miles,  at  an  estimated  cost  of 
$23,000  J  and  in  Bayou  Ma^on,  from  Floyd,  La.,  to  its  mouth,  about  98 
miles,  at  an  estimated  cost  of  $17,000.  (Report  Chief  of  Engineers, 
1881,  pages  1457-1467.)  The  estimates  were  based  upon  calculations  for 
continuous  work  in  one  low-water  season,  and,  in  view  of  the  appropri- 
ations heretofore  made,  are  without  value,  as  new  obstructions  are 
added  every  year  and  require  removal  in  the  interest  of  safe  navigation 
from  time  to  time. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3, 1881 1 $3,000 

July  5, 1884 4,000 

Augusts  1886 -jro-tTze-d-by    *»^ 

August  11, 1888 -  - 5, 000 

September  19, 1890 5,000 

Total 21,000 
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The  iiii|novemeiit  of  Teiisai^  River  waa  conimenced  by  hired  labor  in 
*Sept<'jnhi'r,  ISSI,  at  Uallas,  La,,  wliere  tlic  Vieksbuirr,  Sbiweport  aud 
Piiiifif  K;iilro;it!  ri<»^Si's  tid'  river;  wuik  wus  rnrricil  dowustreaiu  to 
near  Buckner  Place,  and  suspended  the  later  part  of  December,  1881. 
The  next  work  was  let  by  contract  at  the  rate  of  $125  per  jnile;  opera- 
tions commenced  at  the  mouth  October  29, 1884,  were  carried  upstream 
about  29  miles,  and  suspended  November  28,  1884.  As  the  conti^act 
method  failed  to  prove  satisfactory  or  economical  for  the  class  of  work 
required  in  these  streams,  subseriuent  oi)eration8  were  conducted  by 
hired  labor.  As  no  work  had  been  done  in  Bayou  Ma§on,  the  appro- 
priation of  1886  was  applied  to  that  stream.  Operations  commenced 
November  14, 1886,  and  w^cre  suspended  the  latter  part  of  January,  1887, 
the  work  during  this  period  having  extended  from  Floyd  to  the  mouth 
Of  the  bayou.  In  October,  1887,  this  work  was  gone  over  feom  Floyd 
dow^n  to  Oakley,  about  22  miles  above  the  mouth,  operations  consisting 
chiefly  of  the  destruction  of  accumulations  of  drift,  most  of  which  was 
burned.  Work  was  next  resumed  February  1,  1889,  and  continued 
until  April  22, 1889. '  Opcraticms  during  this  period  extended  over  the 
entire  portion  of  Bayou  Ma5on  included  in  the  project  and  about  25 
miles  of  Tensas  River  between  Mound  Bayou  and  Tensas  Bluff. 

The  total  amount  expended  to  June  30, 1891,  was  $15,873.24,  of  which 
$7,529.25  were  applied  to  improving  Tensas  River  and  $8,343.99  to  the 
Ma^on.  The  obstructions  were  removed,  as  far  as  practicable  with 
these  amounts,  and  resulted  in  reducing  the  danger  of  navigation  in 
these  streams  and  shortened  the  time  of  trii)S  about  12  hours. 

During  the  fiscal  year  1892  oi)erations  wore  as  follows: 

After  suspending  work  in  Bceuf  River,  the  chopping  party,  which 
had  been  employed  on  that  improvement,  was  transferred  to  Bayou 
Macon.  After  starting  the  quarter  boat  down  Boeuf  River,  Overseer 
Watkins  Decker  and  4  lal)orers  proceeded  by  rail  to  Delhi,  La.,  and 
thence  to  the  wreek  of  the  steamboat  H.  J.  DwJcey  (208  tons),  which 
sank  in  Bayou  Magon,  about  3  miles  above  Delhi,  January  15, 1891. 
The  destruction  of  the  w  reck  had  been  ordered  under  section  8  of  river 
and  harbor  iict  of  1890;  the  owners  and  underwriters  had  been  notified, 
and  ami)le  time  was  given  them  to  save  the  cargo  and  machineiy.  The 
overseer  reported  that  upon  arriving  at  the  wreck  it  was  found  that  the 
boilers,  all  the  machinery  except  two  engines  and  the  shaft,  and  about 
half  the  cabin,  had  been  removed.  The  boat  lay  across  the  stream, 
with  its  head  high  and  dry  on  the  left  bank  and  the  stern  about  15  feet 
deep  in  tlie  water  on  the  opposite  side.  Charges  of  dynamite  were 
placed  15  to  20  feet  apart  the  entire  length  of  the  boat  December  16  and 
17, 1891,  by  whiqh  means  the  hull  and  remaining  portion  of  the  cabin  were 
destroyed  or  broken  into  short  pieces  to  float  away  w  hen  the  water  rose. 
The  engines  and  shaft  lie  on  the  bottom,  where  they  were  thrown  by 
the  explosion,  and  can  be  removed  only  with  heavy  hoisting  apparatus 
or  destroyed  with  exi)losives  at  extreme  low  water,  but  will  not  inter- 
fere with  navigation  at  the  stages  on  which  boats  run  in  this  stream. 
The  entire  cost  of  destroying  the  wreck  was  $95.33. 

The  main  party,  on  the  quarter  boat,  left  Girard,  La.,  Boduf  River, 
December  14,  and  reached  the  mouth  of  Bayou  Ma9on  December  29, 
1891.  The  bayou  was  at  a  very  low  stage,  about  2  feet  above  low  water, 
but  rising  slowly,  and  was  found  to  be  badly  obstructed  at  that  stage 
with  channel  snags,  logs,  stumps^  and  shore  snags.  Work  consisted 
chiefly  of  removing  obstructions  m  the  channel,  and  was  carried  from 
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the  moil  til  upstream  a  distance  of  about  40  miles  to  the  Stone  Place. 
Stormy  weather  set  in  January  12,  and  the  bayou  rose  so  rapidly  that 
operations  could  not  be  pursued  to  advantage,  and  January  13-21  the 
boat  was  moved  ftom  the  Stone  Place  upstream  to  the  railroad  bridge 
near  l>elhi.  On  the  latter  date  the  crew  was  discharged  and  the  boat 
and  outfit  were  laid  up  to  await  a  favorable  stage  for  resuming  work. 

The  following  is  a  summary  of  the  work  done  December  16  to  Jan- 
uary 12,  viz': 

Snags  removed  from  chaiinol - 875 

Btnmps  removed 1, 512 

Shore  snags  removed -. 1, 450 

Logs  removed 1, 332 

Leaning  trees  cut 1, 076 

I'rees  girdled 810 

Wrecks  removed,  viz:  Steamer  H,  J.  Dickey,  sunk  January  15,  1891,  3  miles  above 
Delhi,  La. 

On  account  of  breaks  in  the  Mississippi  River  levees  near  the  head- 
waters of  the  Tensas  and  Ma^on,  the  escape  water  from  which  found 
an  outlet  through  these  streams,  the  stages  remained  high  to  the  end 
of  the  fiscal  year,  and  nothing  further  could  be  done.  As  soon  as  the 
wat^r  is  low  enough  to  work  to  advantage,  operations  will  be  resumed 
and  continued  until  the  available  funds  are  exhausted. 

Gauges  should  be  established  on  both  of  these  streams  on  the  line  of 
the  Vicksburg,  Sbreveport  and  Pacific  Bailroad,  both  to  ascertain  their 
rise  and  fall  and  to  give  information  to  steamboat  men.  The  cost  of 
the  service  should  not  exceed  $200  a  year  for  each  gauge.  A  gauge  at 
the  bridge  of  tbe  New  Orleans  and  ISGorthwestern  Railway  across  Tensas 
River  at  Daniels  Ferry  would  be  useful,  and  could  be  established  and 
set  to  Cairo  datum  at  a  cost  of  about  $20. 
m 

Money  statement. 

July  1, 1891,  balance  unerpended $5, 126. 76 

Juno  30, 1892,  amount  expended  during  litjcal  year 2, 107.  10 

July  1, 1892,  balance  unexpended 3, 019. 36 

July  1, 1892,  outstanding  liabilities .38 

July  1, 1892,  balance  available 3,018.98 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 018, 98 

{Amount  (estimate<l)  required  for  completion  of  existing  project 14, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 


These  streams  were  reported  navigable  for  largo  boats  during  fiscal  year,  from 
December  1,  1891,  to  June  30,  1892,  and  for  the  small  steamboats  there  was  naviga- 
tion the  whole  year, 
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List  of  stem-wheel  steamboats  engaged  in  navigation  of  Tensas  and  Magon  dnring  fiscal 

year  16'0J. 


Name. 


Harco.. 
Danube. 


Marcua  Collins  . 


43.00 
232. 32 

48.14 


Feft. 
104.3 


J75.0 
90.0 


Feet, 
10.0 


33.8 
17.0 


Praft. 


Feet.  Ft.iit. 
2.6   1    0 

5.1   2    0 
1    1 


Ft.in. 
2    0 


5    6 


3    0 


Between — 


TcnsAH  Lake  and  Floyd,  and  TenaaH 
Lake  and  Jordou,  on  Upper Tensajs. 

Ko w  ( )rlean8  and  Warreu  on  Bayon 
l^fa^^um  and  New  Light  on  Upper 
Tensas. 

Trinity  and  Tensas  Biver,and  Bay- 
ou 2la<;on. 


« 

■  & 

g 

u 

c 
c 

1 

» 

Pi 

20 

.... 

25 

700 

104 

150 

Suninuiry  of  commerce  reported. 


Articles. 

1891-02. 

Tons. 
3,  763 
4,876 

1890-'91. 

Ttms. 

2,760 

4,850 

10 

6 

1,032 

1889-'90. 

1888-'8». 

Oot-'on 

Toils. 
1,527 
2,920 
2 

2,750 

(N>tt4m  sew! 

4,000 

U  ides  and  nkins 

5 

T.|ve  Aiock                                                                         

10 

71 

440 

1,942 

225 

8taves                                               

3,325 

3,500 

tkl  iHc«)ln-»ie<nn* 

378 

50 

1,823 

Total  down  fr«ijjhtH 

11.101 

5,K86 

9,036 
6,000 

7,824 
6,2J0 

12,303 

Bet  urn  fri'i  I'll  ta           ....         ..                            

8,202 

Total  freigbta 

10,087 
$990,  (iiX) 

15,036 

13,040 

20,506 

Batimated  value 

]»<)09.5jy 

$742,390  $1,194,100 

The  Vicksbnrjf,  Slireveport  jiiid  Pad  lie  Rnilroacl  crosses  Bay  on  Mac-on  near  Delhi, 
La.,  and  the  T^msas  Rivor  at  Dallas,  La.  Tho  New  Orleans  and  Northwesiorn  I^ail- 
road  cTOSsea  TouBas  River  uoar  Daniels  Fei^y,  Concordia  Parisli^  La. 


V8. 


IMPROVEMENT  OF  BAYOUS  RONDEVVAY  AND  VIDAL,  LOITISUNA. 

Bayous  Rondeway  and  Vidal  form  a  drainage  canal  for  the  lowlands 
lM'twt?en  tho  Tensas  and  Mississippi  rivers  in  the  vicinity  of  Lake  Pal- 
myra, an  old  channel  of  the  Mississippi  around  Davis  Ishmd,  23  inilen 
below  Vicksburg,  cut  off  in  1807.  Bayou  Konde  way  joins  Tensas  Biver 
near  Dallas,  La.,  and,  tending  in  a  general  southeasterly  direction,  was 
connected  artificially  with  Lake  Talinyra,  about  8  miles  from  its  en- 
trance into  the  Mississippi,  by  a  cut  known  as  Harpers  Canal.  From 
this  point,  tending  in  a  southeasterly  direction,  the  name  is  changed  to 
Bayou  Vidal,  which  forms  a  connection  with  the  Tensas  through  Mill 
Bayou. 

In  accordance  with  the  river  and  harbor  act  of  August  2, 1882,  an 
examination  of  these  streams  was  made  in  1882,  and  in  view  of  the  cost 
of  the  work  and  the  small  amount  of  commerce  to  be  benefited,  the  offl- 
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cer  in  eli avge  rep <  »r ted  ad virreel y  on  t\ i eir  i  mpro vent ei 1 1.  ( 11  eport  0 h \ef 
of  En^nnt^rw,  1S.S4,  pages  1347-'l3r*2,) 

Further  exaniinaticm  waw  ret|uireti  by  river  and  harbor  act  of  Atigxist 
/>,  188fJj  and  was  made  in  the  siirinjc^  of  1887^  ^vlien  it  was  learned  iliat 
"the  State  of  Louisiana  intended  buikliii^  a  new  levee,  whifh  would  cut 
off  these  bayona  entirely  truni  the  MLs^issipjii,  and  th'^y  would  reeeive 
water  fryni  the  Tensas  only  wluui  it  was  high,  nnd  run  dry  in  low  w^ater. 
It  was  rei'onimended,  ljow«^ver,  that  $1,(H)(*  tie  expended  in  removing 
obstrui'tionSjehieliy  leaning  trees,  from  the  rjinal  and  that  part  of  Bayou 
Vidal  reniaiiring  open  between  Lake  Pahnvra  and  the  Hue  of  levt^^  north 
of  the  lake.     (KriMn  t  Chief  of  Engineers,  1887^  pages  14*»7, 14f*8.) 

Tht^  river  ami  harbor  act;  of  Au^inst  11,  188.5,  appropriatiMl  ^1,000  for 
tins  imrpose,  VYliieh  was  exju^ndetl  during  the  Hseui  yea-r  1889  in  earry- 
iiig  oul  tlie  prqjeet.  A  ftt'r  eanij>letitm  of  the  work  the  eanal  was  claimed 
HS  private  property,  and  Ihe  owner  issued  mdiee  that  toll  would  beeoL 
lected  on  freiglits  jiassin^^  llirough.  This  eaual  *>r  eut  wUvS in a<le, before 
the  old  levee  system  aloii*^  the  west  shore  of  the  bend  bmke  down,  t/O 
connect  Bay^^u  V'idsd  with  Lake  Pahnyra  for  the  purpose  of  drain- 
ing tlie  swiUiij>  atnive,  and  of  hite  years  has  l>een  used  for  tbe  navi- 
gable routi^  frnui  the  lake  into  the  l>ayini,  the  old  line  of  the  bayou  hav- 
ing bei'Oine  obstriieted  by  fallen  timber  and  stumps.  In  my  aunujil 
report  for  1889  I  ree<numended  rer^ijening  tlie  old  bayou  to  "save  tlie 
steaiulioat  interest  from  tlie  imposition  r^f  the  U}\U  exaeted.  The  act 
of  Sept^^mber  19,  1800,  apprtipriated  5Jl,000  for  tbis  purpose. 

As  the  work  could  l)e  done  at  low  wat^r  ordy,  it  was  deferred  until 
tlie  Mississippi  reaelied  a  low  stage,  Openitirms  w^ere  eomnunieed  June 
22,  1891,  and  eompletrd  July  31,  181)1^  and  consisted  of  the  removal  of 
snags  and  logs  and  felUiig  leaning  timher.  All  the  trees  were  ent  into 
short  lengths  and  the  tops  trimmed,  so  that  they  could  be  run  imt  of 
the  bayou  easily  at  high  stages*  Tlie  ^vork  was  conducted  under  the 
supervision  of  Overseer  W*  V,  Hall^  and  the  following  summary  was 
reported  by  him;  ^ 

Snags  iirul  loijs  r<[niKivf3i"l  frnm  cliaimel -^- ,,,,,..«.^, ^ U6 

Leaiiiji  ^^  t  riM^s  i^it , , ,  * ......  ^  —  .......*...,,. . SoCi 

Sqiiaiv  yara.H  Immlj  lunl  wUl^nvti  uut.... .^.. _............,_....,,     240 

This  work  c<miplete/l  tlie  prfjjeet  for  the  improvement^  and  nothing 
furthtM'  in  reconunended  for  the  present. 

Mone^  sfutenwnt 

July  1,  ISn  Imbalance  iMiexpomlM  .... ...- .,,-,. -*..,  $BR3,i»8 

^  line  Wj  W3'2j  anioULit  qjcin'iuliMl  du  ring  ilav4il  yuar . ,  _ . . .....,._.,. HS'1, 87 

July  1,  1802,  buT2Uic<'  uiit*xpnii(h_'(l ....._. .,....,,.,,..,         1. 11 

July  1,  im2f  outKtatnling  liabilMiL'a .......,.,,  ,69 

July  1,  ISSS^  baluncj*  a\'ailftljli*  .,_.., ,,.., 42 


COMMERCIAL  STATISTICS. 


There  is  navigation  for  sinaU  Rteamboats  in  Lake  Palmyra,  to  New  Cartlia^e,  at 
moiitli  of  Bayou  Vi<lal,  exoojit  at  hiwcHt  stajij^eH  of  the  Mississippi  Kiver.     During        j 
high  water  these  boats  run  into  Bayou  Vidal  to  Koiins  Landing.  Digitized  by  Vj^jOQIC 
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List  of  Btern-wheel  steamboats  engaged  in  navigation  dit^ring' fiscal  year  1899* 


a 

1 

Feet. 
22.4 

40.0 
40.0 

i 

Draft. 

Between— 

3. 
c 

1 

4^ 

2 

1 

2 

Name. 

-a 

3 

Ft.in. 
3    0 

7    6 
10    0 

a 

L.H.  Sargent .. 

T.  P.  T-eathera  - 
Katchez 

85.46 
584.'9' 

Feet. 
116.2 

220.0 
225.0 

Feet. 
4.3 

6.0 
8.0 

Ft.in. 
1  10 

4    0 
4    0 

Viclcsbnrg  and  Lalce   Palmyra  and 

Bayou  Vidal. 
MiasiBftippi  River  and  Bayou  Vidal.. 
do 

100 

Sumviai^  of  commerce  reported. 


ArtlclcH. 


C'ottou 

Cotton  fli'cd 

Live  Htook 

Lumber 

Provisions 

Grain 

MinccIlaneou.H 

Total  freifjhta 

Estimated  value,  in  round  numbers 


1891 -'92. 


Ton». 
757 
675 

15 
656 
200 

38 
196 


2,443 


$192, 750 


1890-'91. 


Tong. 

L979 

1,684 

65 

428 

1,112 

1, 369 

822 


1889-'90. 


Ton*. 
1. 750 
6,0OU 


l,OtW 

1.400 

4O0 

81 


7,459  I 
$6^,  950  I 


lO.CSl 
"$750,000 


Vg. 

IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

Big  Black  Kiver  has  its  source  in  Webster  County,  Miss.,  flows  in  a 
general  southwesterly  dii*ection,  and  enters  Mississippi  Kiver  at  Grand 
Gulf,  37  miles  below  Vicksburg,  having  a  length  estimated  to  be  about 
400  miles. 

Under  river  and  harbor  act  of  March  3, 1881.  an  examination  of  this 
stream  was  made,  and  the  project  submitted  for  its  improvement  con- 
templated two  seasons'  work  in  clearing  a  channel  suitable  for  naviga- 
tion at  high  stages  of  water,  by  the  removal  of  snags,  logs,  leaning 
timber,  etc.,  from  Cox  Ferry  to  the  mouth,  about  130  miles,  at  an  esti- 
mated cost  of  $32,(}00. 

The  following  approi>riations  have  been  made: 

By  act  of— 

July  5,  1884 $5,000 

Augusts,  1886 6,000 

The  first  appropriation  was  expended  in  1884:-'85,  when  a  chopping 
party  removed  the  principal  obstructions  for  a  distance  of  about  75 
miles  above  the  mouth. 

The  act  of  1886  required  that  no  part  of  the  appropriation  should  be 
used  until  the  State  of  Mississippi  caused  the  bridges  below  the  Vicks- 
burg and  Meridian  Eailroad  to  be  so  constructed  as  not  to  obstruct 
navigation.  The  bridges  referred  to  were  a  county  bridge  at  Bald>\in 
Ferry,  about  70  mUes  above  the  mouth;  a  county  bridge  at  Ivanhoe 
Ferry,  about  50  miles  above  the  mouth;  and  the  Louisville,  New 
Orleans,  and  Texas  Eailway  Bridge,  about  15  miles  above  the  mouth. 
The  fixed  railway  bridge  was  changed  to  a  swing  bridge  in  1889,  iu  ac- 
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cordance  with  an  act  of  the  State  Le^slature,  and  the  Ivanhoe  Bridge 
was  replaced  by  a  ferry  in  1887. 

The  river  and  harbor  act  of  1890  removed  the  restriction  contained 
in  the  act  of  1886,  and  authorized  the  expenditure  of  the  appropria 
tion.  The  project  was  modified  to  include  only  that  part  of  the  river 
below  the  Baldwin  Ferry  Bridge,  and  in  1891  a  snag-boat  and  chopping 
party  were  emi)loyed  on  that  stretch;  the  principal  work  done  was  be* 
tween  Baldwin  and  Ivanhoe  ferries,  a  distance  of  about  20  miles. 

No  work  was  done  during  the  fiscal  year  1892, 

A]^il  4,  1892,  the  board  of  supervisors  of  Warren  County,  Miss., 
submitted  plans  for  replacing  the  fixed  wooden  bridge  at  Baldwin 
Ferry  with  a  permanent  iron  swing  bridge,  for  approval  of  the  Secre- 
tary of  War  under  section  7  of  river  and  harbor  act  of  Se])tember  19, 
1890.  The  plans  were  approved  April  28,  1892;  the  work  lias  been  let 
by  til e  supervisors  to  the  Columbus  Bridge  Company,  and  probably  will 
be  completed  during  the  season  of  low  water  this  summer  or  fall.  This 
will  remove  the  last  of  the  bridge  obstnictions  below  the  Vicksburg 
and  Meridian  (Alabama  and  Vicksburg)  Kailroad  Bridge. 

In  view  of  the  small  amount  of  commerce  in  this  stream,  the  fact 
that  there  is  no  probability  of  an  increased  business  for  years  to  come, 
and  the  cost  of  maintaining  unobstructed  navigation  by  the  removal  of 
snags  and  drift  and  leaning  timber  sidded  every  year,  it  is  not  believed 
that  any  further  amount  can  be  expended  profitably  in  continuing  the 
work,  and  for  this  reason  no  estimate  is  submitted.  *» 

Money  statement. 

.Tnly  1, 1891,  balance  unexpended $264. 77 

June  30,  1892,  amount  expended  during  Hscal  your IG.  00 

July  1, 1892,  balance  unexpended 348.77 

July  1, 1892,  outstanding  HahiUties 4.96 

July  1, 1892,  balance  available 243.81 

Amount  appropriated  by  act  ai)proved  J  uly  13, 18i)2 5, 000. 00 

Amount  available  for  riscal  year  ending  June  30, 1893 5, 243. 81 


COMMEHCIAL   STATISTICS. 


Tliis  stream  is  navigable  for  small  boats  at  higb  stages  only.  The  commerce  is  in- 
cousiderable,  consisting  chiefly  of  raftinjj;  saw  logs  aud*towing  staves  in  flat-boats. 
During  the  fiscal  year  the  river  was  navigable  from  January  1  to  June  30,  1892.  The 
heml  of  navigation  is  the  Alabama  and  Vicksburg  Railway  Bridge,  13  miles  east  of 
Vicksburg. 

List  of  steamboats  engaged  in  navigation  of  Big  Black  Biver  for  fiscal  year  189S. 


Class. 

1 

1 

6 

1 

Draft. 

Between— 

• 

^ 

Kaine. 

is 

fcD 

2 

1 

1 

J  IJ  O'nricn  . 

Tiii;  .. 
-do  ... 

44.49 

18.07 

70.8 
44.5 

Feet. 

15.2 
10.0 

Feet. 

7.0 
4.0 

Ft.  in. 

Ft.  in. 

Natoliez  and  B\s  Black  River  . . . 
\ iukaburg  and  MesacngKra 

1 

Jo« 

5    C 

5    9 

1 
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Summary  of  commerce  reported. 


Articles. 

1801-'92. 

1890-'91. 

Cotton          

Twu. 

Ton$. 
13 

11 

Lumber 

2 

Stftvc* 

1.499 

471 

ProviaioDM 

22 

Grain 

10 

Suw  logs 

14,  JoO 

9,449 

. 

Total  freights 

15,749 

9,978 

Batimated  value 

$55,550 

f72,000 

The  Alabama  and  Vicksburg  Railway  crosses  Big  Black  on  a  fixed  bridge,  13  miles 
ea^t  of  Vicksburg.  The  Louisville,  New  Orleans  and  Texas  Railway  crosses  on  a 
swing  bridge,  al)Out  15  miles  above  the  mouth. 


V  lo. 


IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  Eiver,  about  173  miles  long,  is  formed  by  the  junction  of  Tal- 
labatchee  and  Yallabusha  rivers  in  Le  Flore  County,  Miss.,  flows  in  a 
goaeral  soutlierly  and  then  southwesterly  direction,  and  enters  Mis- 
sissippi River  5  iniles  above  Vicksburg. 

An  examination,  with  a  view  to  the  removal  of  wrecks  of  gunboats, 
steamers,  and  other  obstructions  placed  in  this  river  during  the  war, 
was  ordered  by  river  and  harbor  act  of  June  10, 1872,  and  was  reported 
ui>ou  the  following  year.  (Report  Chief  of  Engineers,  1873,  pages  48^^, 
481).  A  further  examination  was  made  in  1874,  and  estimates  were 
submitted  for  thoroughly  clearing  the  river  of  obstructions,  within  a 
period  of  four  years,  at  a  cost  of  $120,000;  a  small  annual  appropria- 
tion to  be  made  thereafter  for  maintenance  of  improvement.  (Reports 
Chief  of  Engineers,  1874,  part  1,  pages  3G4-;367,  and  1875,  part  1,  page 
522).  In  view  of  the  appropriations  made,  this  plan  could  not  be  car- 
ried out,  and  in  1875  the  present  project  wa«  adopted,  which  contem- 
plates the  removal  of  wrex^ks,  snags,  logs,  and  leaning  timber  obstruc- 
ting navigation  the  entire  length  of  the  river,  as  far  as  practicable 
with  the  ftmds  provided.  New  obstructions,  caused  by  floods,  sliding 
and  caving  banks,  etc.,  are  added  from  time  to  time,  and  the  work 
should  be  gone  over  every  year  in  the  interest  of  safe  navigation. 

The  following  appropriations  have  been  made: 


By  act  of — 

March  3, 1873 $40,000 

March  3, 1875 12,000 

August  14, 1876 15, 000 

June  18, 1878 25, 000 

March  3,1879 15,000 

June  14, 1880 12, 000 

March  3, 1881 6, 000 


By  act  of— 

August  2, 1882 • 8,000 

Julv  5,1884 ' 10,000 

August  5, 1886 15, 000 

August  11, 1888 32, 000 

September  19, 181^0 25, 000 


Total : 215,000 


The  first  appropriation  was  applied  in  1873-'74  to  the  lemoval  of  the 
wrecks  of  nine  vessels,  sunk  during  the  war,  viz:  The  Arcadm^  R.  J. 
Laeklandj  Golden  Age,  Olyde,  Petrelj  Iry,  Van  Dorrij  Polk,  and  Idaho. 
After  newspaper  atlvertisement  of  50  days,  only  two  proposals  were 
received,  and  the  contract  was  left  to  the  lowest  bidder  for  the  aggre- 
gate sum  of  $35,450.  Experience  gained  by  this  work  showed  that  the 
improvement  could  be  continued  much  more  economically  by  the  means 
of  a  snag  boat  operated  with  hired  labor,  and  in  1875  and  1877  the 
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United  States  snag  boat  0.  O.  Wagner j  was  employed  in  removing 
wrecks  and  other  obstrnctions.  In  1879  the  snag  boat  John  B.  Meigs  was 
built,  and  the  principal  work  since  has  been  done  with  that  boat.  The 
benefits  to  navigation  resulting  from  the  work  are  marked.  •  The  large 
number  of  wrecks  that  obstnicted  the  river,  and  limited  tlie  period  of 
navigation,  many  of  which  were  sunk  to  prevent  passage  during  the 
war,  had  been  removed  so  as  to  present  little  or  no  obstruction,  and  the 
removal  of  snags,  logs,  leaning  timber,  etc.,  was  carried  on  whenever 
funds  were  available  for  the  jjurpose,  giving  steamboat  navigation  from 
head  to  mouth  at  all  stages  throughout  the  year.  The  total  amount  ex- 
pended to  TTune  30, 1891,  was  $201,679.72  (including  $23.69  outstanding 
liabilities  on  that  date),  part  of  which  had  Deen  applied  to  the  Construc- 
tion of  the  snag  boat  Meigs  in  1879,  the  purchase  of  a  pumping  dredge- 
boat  under  act  of  1888,  and  to  the  survey  of  the  mouth  and  lower 
river  in  1890. 

The  available  balancas  Jujy  1, 1891,  for  improving  Yazoo  Eiver  were 
as  follows : 

For  general  improvement,  act  September  19, 1890 $10, 38Q^63 

For  anrvey  from  Louisville,  New  Orleans  and  Texas  Kailway  Bridge  to 

mouth,  act  September  19, 1890 348.67 

For  pumping  dredge-boat,  act  August  11,  1888 2, 590. 98 

Total 13,320.28 

In  the  fiscal  year  1892  operations  were  continued  as  follows: 

GENERAL  IMPROVEMENT. 

During  July  and  the  greater  part  of  August  the  stages  of  water  in 
Yazoo  Eiver  were  too  high  for  work,  and  advantage  was  taken  of  this 
opportunity  to  make  some  repairs  needed  on  the  snag  boat  Meigs.  The 
cax)stan  machinery,  which  was  much  worn,  was  taken  out  and  the  parts 
needing  repair  were  sent  to  the  foundry  at  Vicksburg.  New  gearing, 
shafting,  and  frictions  were  made,  and  the  boat  and  machinery  were 
given  a  general  overhauling.  This  work  was  completed  and  the  cap- 
stan machinery  fitted  in  place  August  25,  when  steam  was  raised  and 
the  engines  and  machinery  found  to  work  satisfactorily.  By  this  time 
the  river  was  fiillingrai)idly,  and  September  1  a  crew  was  hired  and 
the  Meigs  J  P.  R.  Starr,  master,  left  Vicksburg,  entered  Yazoo  River,  and 
resumed  operations.  Work  was  commenced  at  the  mouth  and  con- 
tinued upstream  to  the  hejid  of  the  river.  Below  Yazoo  City,  which 
was  reached  September  3,  the  water  was  almost  too  high  for  effective 
work,  but  above  that  place  it  was  at  a  stage  favorable  for  operations 
and  remained  low  throughout  the  month,  and  the  logs,  snags,  and  stumps 
in  the  channel  and  on  the  bottom  of  the  river  were  removed  read- 
ily. Notable  work  was  done  at  the  Narrows,  Armadale  Bend,  below 
Koalunsa,  Montgomery,  Bermuda,  Silver  City,  Riverside,  bend  at  Dew 
Drop,  Blue  Sack,  Mulberry  Grove,  Winter  Quarters,  below  Random 
Shot,  first  bend  above  Random  Shot,  Salt  Point,  first  three  bends  be- 
low Eagle  Lake  (where  65  logs,  snags,  and  stumps  were  taken  out), 
Rosebank,  Shell  Bluff,  and  Freiich  Bend  above,  below,  and  around 
wreck  of  steamer  Mary  U.  Keene  (burned  1863).  At  French  Bend  57 
snags  and  stumps  were  removed,  and  the  wreck  was  cleared  away  level 
with  the  sand  and  mud,  giving  3  feet  of  water  over  all  portions  at  the 
extreme  low  stage  then  existing.  The  boilers  were  not  taken  out  of 
the  wreck,  as  there  was  7  feet  of  water  over  them.  At  Roebuck  Lake 
a  number  of  bad  snags  and  stumps  were  removed  from  the  channel. 
September  23  one  of  the  main  driving-wheels  on  capstans  Nos.  1  and  2 
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broke  and  liad  to  be  sent  to  the  foundry  at  Greenwood  to  be  replaced, 
and  during  the  remainder  of  the  month  work  was  continued  witii  two 
capstans.  During  the  month  of  October  the  Meigs  was  employed  in 
Tallahatchee  River,  but  returned  to  the  Yazoo  November  1  and  con- 
tinued work  between  the  head  and  Yazoo  City  until  November  20,  aft-er 
which  the  boat  came  to  Viitksburg  to  have  a  burst  steam  pix)e  repaired, 
etc. ;  returned  to  the  river  November  26,  and  was  employed  beJow  Yazoo 
City  until  December  3.  During  the  latter  period  (November  26  to  De- 
cember 3),  and  at  tlie  suggestion  of  the  Division  Engineer,  assistantn 
were  sent  on  the  Meigs  to  make  discharge  mejisurement-s  at  mouths  of 
Big  and  Little  Sunflower  rivers,  Satartia,  and  Louisville,  New  Orleans 
and  TexjvR  Railway  Bridge,  after  comi)letion  of  which  the  boat  returned 
to  Vicksburg. 

The  following  is  a  summary  of  the  work  done  by  the  Mejgs: 

Snap:8  pnUeil ,...  462 

StiiiiipM  pulled 2G3 

LogH  removed  from  channel 25 

Wrecks  removod ;  Part  stoamer  Manf  E.  Keener  at  Frencli  Bf-nd  (Immed  1863),  viz : 
Cylftider  timbers,  top  timbei*8,  parts  of  «idcR,  dock  beams,  wlieel-anns  and  bucketii, 
hog-chain  braces,  part  one  engine,  and  donkey  engine;  clearing  the  wreck  level  with 
sand  and  mud,  and  giving  a  minimum  depth  of  8  feet  of  water  over  all  x^^i'tions  at 
extreme  low  water. 

The  steamer  John  F.  Allen  and  barge,  both  loa<led  with  cotton,  were  fonnd  aground 
on  McCormick  Bar,  November  2,  and  were  pnlled  800  feet  into  deep  water. 

December  12-20, 1  made  an  inspection  of  the  river  on  the  Meigs j  ac- 
companied by  Assistant  Engineer  John  Ewens.  This  inspex^tion  was 
cjirried  to  the  head  of  the  Yazoo  and  up  the  Tallahatchee  to  Mintcp^City, 
after  which  the  boat  was  laid  up  in  Lake  Centennial  at  Vicksburg,  a6 
nothing  further  could  be  done  on  account  of  high  stages  of  river  since 
and  because  the  small  balance  available  would  not  permit  resumption 
of  operations  if  the  conditions  had  been  favorable.  To  reduce  the  cost 
of  care  of  i^lant  the  ^fc'tf/s,  snag  boat  Ilooki^rj  and  pumping  dredge  were 
laid  up  together,  and  the  former  has  been  kept  in  serviceable  condition 
and  re^ly  to  begin  work,  as  soon  as  funds  are  available,  by  minor  re- 
pairs needed  from  time  to  time. 

The  removal  of  obstructions  by  the  Meigs  during  the  season  of  extreme 
low  water  last  fall  put  Yazoo  River  in  good  navigable  condition,  but 
as  new  snags  and  tree  slides  are  brought  into  the  stream  by  every  liigh 
water  the  work  will  have  to  be  continued  for  many  years. 

SURVEY  OF    YAZOO    RIVEB   FROM    THE    LOUISVILLE,  NEW  ORLEANS 
AND  TEXAS  RAILWAY  BRIDGE  TO  ITS  MOUTH. 

The  shifting  bar  at  the  mouth  of  Yazoo  River  is  the  most  serious  ob- 
struction to  navigation  of  that  stream  and  its  tributaries^  comprising 
about  800  miles  of  navigable  waterways,  and  the  appropriation  by  act 
of  1890  pro\ided  an  allotment  of  $5,000  to- 
be  used  in  making  a  survey  of  the  Yazoo  River  from  the  bridge  of  the  Louisville, 
New  Orleans  and  Texas  Railway  to  its  mouth,  for  tbe  purpose  of  determining  in 
what  manner  the  mouth  of  the  river  can  be  so  improved  aa  to  freely  permit  the  pas- 
sage through  the  same  at  all  seasons  of  tlic  year  ol  vessels  engaged  in  the  navigation 
of  the  river;  and  said  survey  shall  also  inoiude  an  investigation  into  the  feasibility 
and  advantages  of  making  a  new  mouth  or  outlet  for  said  river,  by  way  of  Chick- 
asaw Bayou  or  otherwise,  together  with  an  estimate  of  the  cost  of  the  same. 

This  survey  was  begun  in  Oc^tober,  1890,  and  continued  until  high 
water  compelled  suspension,  December  6.  The  river  remaineil  too  high 
to  resume  field  work  until  the  middle  of  September,  1891,  when  the  sur- 
vey was  completed.    The  maps  and  report  were  transmitted  to  theDe* 
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partment  February  4, 1892.  The  improvement  proposed  contemplated 
opening  a  new  outlet  from  the.  former  mouth  of  Yazoo  on  Old  Eiver, 
through  the  deep  water  in  Old  River,  across  the  lowlands  between  Long 
and  Barnett  lakes  to  Lake  Centennial,  arouiul  the  head  of  Desoto  Island, 
along  the  front  of  Vicksburg,  and  entering  Mississippi  River  on  the 
channel  side  at  Kleinst/on.  Tlie  estimated  cost  of  the  work  ifl  $1,500,000. 
My  rei)ort  of  February  4,  1892  (printed  in  House  Ex.  Doc.  No.  125, 
Fifty-second'Congress,  first  session),  is  given  below: 

United  States  Engineer  Office, 

Vicksburg,  Miss.,  February  4,  189g, 

General:  I  have  the  honor  to  suhrait  my  report  upou  the  survey  of  part  of  Yazoo 
River,  authorized  hy  the  act  of  Congress  approved  Septeuiber  19,  1890,  iu  the  fol- 
lowing terms: 

Improving  Yazoo  River,  Mississippi:  Coutiuniug  improvement,  $25,000,  of  which 
$5,000,  or  so  much  as  may  be  nei-essary,  shall  he  nsetl  iu  making  a  survey  of  the  Yazoo 
River  from  the  bridge  of  the  Louisville,  New  Orleans  and  Texas  Railway  to  its 
mouth,  for  the  purpose  of  determining  in  what  manner  the  mouth  of  the  river  cafi 
be  so  improved  as  to  freely  permit  the  passage  through  the  same,  at  all  seasons  of 
the  year,  of  vessels  engaged  in  the  navigation  of  the  river;  and  said  survey  shall 
also  include  an  iuyestigation  into  the  feasibility  and  advantages  of  making  a  new 
mouth  or  outlet  for  said  river,  by  way  of  Chickasaw  Hayou,  or  otherwise,  together 
with  an  estimate  of  the  cost  of  the  same. 

The  following  maps*  are  submitted  with  this  report:  Title  sheet;  index  chart, 
scale  1-40000;  six  sheets  of  the  survey,  scale  1-10000;  ten  tracings  of  protiles  and 
sections,  various  scales ;  one  sheet  showing  changes  at  the  mout'h  of  Yazoo  River, 
scale  1-6000;  and  one  map  of  the  Yazoo  drainage  basin,  scale  1-310800,  to  be  reduced 
to  1-4(XXX)0.  Attention  is  invited  to  the  large  sheets,  which  show  the  latest  methods 
of  mapping,  in  which  the  work  of  the  draftsman  is  supplemented  by  the  lyse  of  the 
mechanical  processes  developed  under  Capt.  Leaches  ideas  by  Assistant  Engineer  Ock- 
erson.  The  methods  are  described  in  Reports  of  the  Chief  of  Engineers,  1884,  page 
2.443;  and  1885,  pages  2574  and  2898. 

As  there  were  three  surveys  of  great  importaiice  in  this  district  ordered  by  the  same 
act,  it  was  decided  to  organize  the  parties  at  Vicksburg  and  hegin  with  the  Y'azoo 
River  survey,  both  in  order  to  get  the  best  men  for  the  high-grade  work  required, 
and  also  to  accomplish  as  much  of  the  work  as  possible  before  the  Mississippi  River 
should  rise  too  high.  The  party  was  made  up  as  soon  as  practicable  after  the  ap- 
proval of  the  project  required  by  law,  and  put  into  the  lield  under  Assistant  Engi- 
neer 11.  M.  Marshall,  who  was  familiar  witn  the  country  to  be  examined,  having 
been  employed  upon  a  survey  of  part  of  the  district,  undertaken  in  18?7  under  Maj. 
T.  G.  Uabney.  Work  was  continued  until  high  water  compelled  suspension  of  oper- 
ations, December  6,  1890,  when  the  party  was  transferred  to  the  surveys  of  Red 
River  and  Cypress  Bayou. 

High  water  prevaile<l  until  late  the  following  season,  and  it  was  not  until  August, 
1891,  that  the  held  work  could  be  finished.  The  survey  lacks  complete  information 
upon  the  subjects  of  low- water  slopes  and  discharge,  although  a  great  deal  was 
accomplished  in  those  directions;  and  the  borings  which  were  contemplatedjn  the 
estimate  and  project  had  to  he  omitted  for  want  of  funds.  As  these;  the* latter 
especially,  will  be  necessary  for  final  and  complete  estimates,  it  is  to  be  regretted 
that  the  full  amount  of  the  estimate,  $8,000,  was  not  panted. 

I'he  subject  of  improving  the  mouth  of  Yazoo  River  is  not  a  new  one,  and  an  esti- 
mate for  diverting  tne  river  will  be  found  in  the  report  of  a  Board  of  Engineers  upon 
the  ^'Improvement  of  the  harbor  and  Mississippi  River  at  Vicksburg,  Mississippi" 
(Report  Chief  of  Engineers.  1878,  pages  637-646).  The  cut-ofl:'  opposite  Vicksburg 
predicted  in  the  r^ort  of  Capt.  (now  Lieut.  Col.)  Suter  took  place  in  the  spring  of 
1876,  no  work  having  been  authorized  to  prevent  the  disaster.  (Report  Chief  of 
Engineers,  1871.)  The  citizens  of  Vicksburg,  aroused  to  the  necessity  of  active  work 
to  prevent  further  injury  and  to  restore  the  city's  river  front,  employed  Maj.  Dab- 
ney,  an  engineer  of  skill  and  experience,  to  make  the  preliminary  surveys,  which  are 
shown  in  the  maps  accompanying  the  report  of  the  Board;  and  it  was  due  to  this 
work,  paid  for  by  the  citizens,  that  the  project  of  fixing  Delta  Point  was  adopte<l. 
From  the  experience  gained  since  then  in  protecting  caving  banks,  I  think  it  safe  to 
say  that  if  the  cut-off  were  threatening  now,  insteiwl  of  an  accomplished  fact,  it 
could  be  prevented  at  a  reiusonable  cost,  probably  not  more  than  that  estinuited  by 
the  Board  for  revetment  and  dredging. 

The  estimates  for  diverting  Yazoo  Kiver  ran|!;ed  from  $2,768,000  to  $1,780,000,  b^t 
I  am  unable  to  compare  them  with  those  submitted  herewith,  as  I  do  not  know  the 
dimensions  of  the  cuts  nor  the  de2)ths  proposed.    It  has  been  commonly  thought  that 
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the  project  for  brining  the  Yazoo  down  Chiokasaw  Bayoii  wonld  bo  a  Riiuple  mat- 
ter, and  varions  estimates  from  $30,000  to  $500,000  have  been  published;  the  general 
notion  bein^  that  after  making  a  cut  from  Yazoo  into  the  bayou  the  river  would  do 
the  rest.  Unfortunately  for  tne  theory,  but  luckily  for  the  people,  Congress  has 
paid  no  attention  to  this  scheme,  and  the  present  survey,  if  it  results  in  nothing 
else,  will  prevent  the  renewal  of  it.  If  Chickasaw  Bayou  drained  from  Yazoo  River 
toward  Vicksburg,  the  floods  of  Yazoo  and  Mi88i88ippi  long  since  would  have  cut 
through  to  the  lake;  but,  as  a  matter  of  fact,  the  bottom  of  most  of  Chickasaw  Bayou 
and  those  of  the  adjacent  lakes  are  above  the  low  water  of  Yazoo  River. 

The  index  chart  gives,  in  a  comprehensive  view,  the  course  of  Yazoo  and  part  of 
Mi88i88ippi  River  as  they  were  one  hundred  and  fifty  years  ag6,  together  with  the 
lakes  and  bayous  between  these  rivers  and  Vicksburg;  and  tiie  detail  sheets  give 
the  elevations  above  the  abHoluto  reference  plane  ot  the  Mississippi  River  Com- 
misHiuu  and  Engineer  Department,  the  Cairo  datum,  which  is  6.36  met^^rs  (about 
21  feet)  below  mean  Gulf  level  at  Biloxi.  The  main  levels  were  run  with  great 
accuracy  by  the  method  of  precision,  beginning  with  Bench  No.  215  of  the  Coast  and 
Geodetic  Survey  at  Delta;  apd  the  triaugulation  depends  upon  the  permanent  point<8 
of  the  Coast  Survey  at  Vicksburg  and  Delta.  The  metric  system  has  been  used 
throughout^  both  for  elevations  and  distances,  and  in  calculating  quantities,  et<;., 
and  the  estimates  submitted  are  uukle  up  from  the  cost  of  work  similarly  situated, 
the  experience  of  the  Mississippi  River  Commissitm  being  largely  depended  in>on. 

It  is  proper  here  to  ex])re8S  satisfaction  with  the  work  of  all  engaged  on  the  sur- 
vey, ofhcial  credit  being  given  thexn  by  jmtting  the  names  of  the  assistants  with 
their  duties  upon  the  title  sheet.  The  report  of  Assistant  Engineer  Marshall,  who 
had  direct  charge  of  the  survey  in  the  field  and  of  the  investigations  and  computa- 
tions in  the  office,  is  appended  herewith,  to  which  reference  may  be  had  for  details, 
estimates,  etc. 

The  first  thing  to  be  discussed  is  '^  In  what  manner  the  mouth  of  the  river  can  be 
BO  improved  as  to  freely  permit  the  passage  through  the  same,  at  all  seasons  of  the 
year,  of  vessels  engaged  in  the  navigation  of  the  river."  I  do  not  believe  this  can 
be  done  even  by  throwing  the  Mississippi  River  from  the  right  to  the  left  bank,  so 
as  to  wash  the  present  month  away  ana  cause  the  Yazoo  to  enter  once  more  n^ton 
the  bend  or  channel  side,  as  once  it'did  when  the  Mississippi  ran  in  the  bend  shown 
on  the  map  as  Old  River.  There  can  be  no  doubt  that  some  time  in  the  last  cen- 
tury a  cut-off  took  place,  and  that  for  some  years  before  the  Mississippi  River  ran 
in  long  bends  above  and  below  the  present  site  of  Vicksburg,  much  as  it  does  now 
above  and  below  Greenville;  and  during  that  time  Yazoo  River  entered  Mississippi 
oil  the  bend  in  deep  water,  where  now  it  joins  Old  River.  Old  River  and  the 
wrong  end  are  still  deep,  and  the  convex  bar  has  not  changed  except  to  tail  down 
toward  the  present  mouth  of  Yazoo  instead  of  down  the  wrong  end  of  Old  River, 
the  former  direction  of  Mississippi's  flow.  When  a  cut-off  takes  place  the  banks 
:ind  lands  from  which  the  river  recedes  do  not  change  materially,  and  the  map 
shows  by  the  indentations  and  heights  the  probable  upper  limit  of  the  cut-off  of  the 
last  century. 

The  proposition  discussed  by  Assistant  Engineer  Marshall  has  already  been  ad- 
vanced elsewhere,  but  it  may  be  repeated  here  with  advantage.  '^  Every  tributary 
to  a  silt-bearing  stream  overpoworingly  greater  in  high  water  entering  upon  the 
bar  side  will  be  obstructed  in  the  lower  stages,  but  will  be  open  at  all  stages  if 
eiitcrinf:  the  bend  or  channel  side.''  In  the  course  of  improving  the  shallow  reaches 
of  Mississippi  River  large  areas  have  been  filled  intentionally  from  a  depth  of  over  20 
feet  at  low  water  to  a  height  above  ordinary  high  water,  often  in  one  flood.  Each 
high  wat4)r  the  Mississippi  does  similar  work  unaided  at  the  present  mouth  of  Yazoo, 
which  only  becomes  clear  when  the  great  river  remains  low  long  enough  for  the 
Yazoo  to  cut  its  low-water  channel.  With  8  feet  on  the  gauge  I  nave  grounded  on 
this  bar  with  a  boat  drawing  only  30  inches,  although  the  current  out  was  so  strong 
that  the  usual  Vicksburg  boats  could  not  enter  the  river  except  lij'  the  aid  of  lines 
and  steam  capstans.  The  bottom  is  not  hard  but  a  shifting  (quicksand,  whi  ;h  would 
not  hold  either  mattress  or  piling.  Four  years  ago  I  experimented  in  a  small  way 
in  trying  to  build  a  jetty  at  the  mouth  of  Yazoo  River,  but  the  piling  washed  away 
almost  as  fiist  as  put  in;  and  the  ovei-seer  having  carelessly  let  the  hammer  fall  out 
of  the  leads,  it  went  down  through  the  sand  so  fast  that  it  could  not  be  followed 
with  a  long  pike  pole.  Steamboat  men  have  told  me  of  similar  experiences  when 
they  lost  freight  overboard  at  the  bar. 

Capt.  Eads  made  a  sketch  some  years  ago  for  a  dike  from  Delta  Point,  to  force 
Mississippi  River  back  to  the  Vicksburg  front,  which  was  publislu^d  in  a  report  on 
Vicksburg  Harbor,  and  a  project  was  submitted  to  the  Commission  to  build  dikes 
in  the  bend  above  to  accomplish  the  same  result^  but  neither  plan  was  sub'mitted  to 
Congress.  Even  if  dikes  or  jetties  could  be  built  to  lead  Yazoo  River  out  to  deep 
water  they  would  be  objectionable  «m  other  grounds  than  their  enormous  coat;  for 
as  they  would  have  to  be  built  to  a  high  stage  they  would  act  like  wing  dams  and 
1^0 w* an  excessive  volume  of  water  against  the  opposite  bank,  endangering  the  le- 
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¥otnit  nt  thrre,  and  in  fufit  tli<j  t*tnbility  of  the  wliolo  of  TiMo.  Point;  and  if  tluit 
ehoiiM  y it  1(1  the  river  uonltl  <mt  through  and  rtsjoin  in  the  bf*nd»  below.  Ajraiji^ 
the  till  tin  r  Vu?.iiO  Kiver  Mbould  be  oxtended  doT\'iistrt^aui  the  less  its  power  would 
be  to  keep  the  bar  away  from  tha  entrance  to  the  ,|ettie*i.  It  Ret'nvs  needleiiis  to  niiy 
more  uprjii  this  Bubject,  except  to  add  that  nearly  a»  much  work  woubl  be  retniired 
within  the  Yazoo  from  the  i»oint  where  the  jetties  began  t-o  prevent  the  reappcar- 
jinftt  of  tlie  bar  above. 

Ae  the  month  can  not  be  imi»roved  it  breonipfi  nece^afiry  to  eon«i<l€^r  the  snldect  of 
"makinjLTa  new  month  or  outb  t  by  way  of  Chiekifc^aw  Bayon  or  otherwise,"  llio 
Irnefl  through  Chtt'ksi^^^w  Bayou  aud  Thoiupi«oti  Luke  and  throngh  the  lak^  between 
the  wronjf^  end  of  <.)ld  Uivpr  and  Lake  C'enteniiial  have  l:(eeii  examined  with 
«pecial  ca.ri%  and  piufdeft  an*l  frequent  weeHona  made,  toi^ether  with  dieehar^^e  mean- 
urementrt  of  Yiizoo  River  at  d liferent  stagertj  rand  a  ealenlatiim  of  the  veioeitiea 
throii;;h  the  Hoveriil  roate**.  The  objeotiims  to  i'hit^kaHaw  Bayou  or  Lake 'f Itonipsoa 
i-onteHi  are  the  Hkorteniug  of  Yaxoo  Hiver,  wtiich  wuubl  fJitnse  injurious  changed  of 
slope;  the  coet-  of  liftinjj  an  tainrmons  quantity  of  earth  from  the  excavation  and 
deporting  it  at  aafe  die  til  ncett  from  the  out;  the  fa(*t  thiit  iired^iiig  would  not  be 
pOBBible  except  for  a  BUiaU  jiart  of  tin*  work,  and  the  great  amount  of  expeni^iv©  ^ 
eultivated  land  that  would  be  uet^ded  for  tiie  right  of  way.  With  these  routfvj  it  i» 
probabU?  that  a  hif^h  dam  wmdd  hi'  n'quii'ed  U}  Nhnt  oil'  backwater  fi^oni  Mi^^iiiaippi 
R:ver,  and  this  lui^lit  exehide  many  valualde  [ilantations  bwlow,  which  now  have  free 
aecesa  to  Yhj^oo  River. 

It  IN  not  likely  that  au  enj^^ineer  eonld  predict  witb  any  *icgree  of  conlideiice  the 
probable  liuiil  t?*  rtion  and  velociticjH  by  thet»6  routes,  while^on  the  other  hand  it 
HeeujA  ahuoHt  eertirin  that  the  velocities  would  be  so  dostrnctive  an  to  tear  th(^  canal 
baukH  right  and  left,  uutil  a  t4»rtuons  stream  had  formed  with  ^hipe  and  dir^f  harge 
ap]iroxi mating  the  pre^^nit  rrgimen  of  the  stream. 

But  if  we  take  Va/oo  at  Hn  farmer  month  on  Old  River  aud  tnni  it  throngh  the 
dee] I  water  in  the  wrong  rud  of  Old  RivcTj  thence  cut  aeronfl  the  low  binds  Itetvveen 
Long  and  Baruett  lakeB  to  Lake  ('entcnnfaU  Yazoo  River  uiay  lui  brought  around 
the  head  of  De  Soto  Island  down  V^ickKhur^^  Front  without  flEiugeroue  shortening  or 
st^riouH  disturbance  of  slope,  and  cnt^*r  MiBwiHi^ippi  on  the  berul  or  channel  wide  in 
permanent  dce]i  water  at  Kloinftt'cm.  Thii^  line  otTarn  no  di  die  allies  either  in  laying 
out  or  prttseeatiug  the  work,  jjs  the  sect i ruin  n>ay  he  artaitged  to  permit  eonttnuous 
dredging  aceording  to  llie  nhige  of  wat4?r,  W(»rk  being  tlone  on  the  land  euttiug  in 
high,  and  iu  tkt?  lake  or  river  at  lower,  ftUges.  The  land  is  jnucb  low^er  tlnm  along 
i1uek:tHaw  Baytui,  and  not  much  of  it  la  undt^r  cnlHvation,  so  that  a  le^  amount 
would  be  necdt^d  for  tlie  right  of  way,  and  thii  coat  per  acre  be  far  Ichu,  The  eutire 
right  of  way  wiuild  have  to  be  cleared  and  about  one- third  of  itgrnbbedj  tlie^n  n 
pi'eliniiuary  cut  to  a  ceilain  grade  conld  lie  nmde  by  the  most  convenient  mtmns,  so 
that  at  a  KUige  of  »ay  M  feet  dredgejs  conld  bo  worked  in  the  cnt^  at  lower  stages 
on  the  bank  ends  and  at,  the  lowest  in  the  lake  and  Old  River. 

To  make  the  improveuient  in  the  ehortest  time  thn  fnll  annuint  nbould  bo  appu'o- 
priatud  and  the  work  given  out  under  con  tract  to  be  poshed  rdgbt  and  ilay.  The 
eeti mates  for  this  route  have  been  made  wilh  this  view,  and  include  cleetrie-ligbf- 
plant,  telophone  Rm-s^  varinns  means  of  trausitoriivtion  for  frequent  mspectioun.  mu- 
stnn.tion  of  plant,  hire  of  assistants,  inspectorn,  and  laborers  to  nupervifte  Mte  -ivork 
and  to  build  mattresfiesj  dikes,  etc.  The  work  should  be  laid  out  fjom  the  fir^l  on 
the  baa  is  of  2  meteri*  (t*ay  61  fet^t)  below  the  Kcro  of  the  Kleinstcui  gauge.  Mississippi 
River  often  falls  below  sflcfo,  and  wilhin  two  or  three  years  has  reached  a  stage  of 
minus  3.90  fetit;  so  that  the  depth  ju  the  cut  should  always  be  enough  for  boat«  that 
tjttn  navigate  YaKOO  River  in  low  water.  It  is  alwo  esrttMktisil  to  the  Ksifety  of  the 
canal  that  the  bottom  should  be  below  the  ponsible  lowewt  water  in  Yazoo,  which 
will  require  a  cut  not  Ic^h  than  ;W  nuiti-rs  (fiay  UK)  f**et)  wide,  with  wide  slopes  not 
stoi^jjer  than  1  upon  'J;  unless  it  should  he  thought  better  to  cut  full  width  for  equal 
area.^  withoutregjird  to  side  sloj>eB.  The  greater  part  of  the  in&terial  must  he  juit 
ill  Lake  Centennial  below  thi--  head  of  De  Soto  Inland,  to  make  a  solid  tilling  t^n-  the 
new  right  Imnk  acrosi*  tlie  lake,  which  may  be  revetted  if  necessary,  Tlie  weatpasa 
must  he  cIoHcd  aud  HUed  to  ordinary  high  wat*^r. 

On  the  laud  eEifcHuiall  levtws  on  esmh  aide  at  the  limiti^  of  the  right  of  way,  and 
ag.Tiu  ut.  the  edges  of  the  licrmr  buTiku,  must  be  hnilt  for  footing!*  lor  the  deposit  of 
about  iinc- third  or  more  of  the  uiuterial  to  rai-^e  the  low  lamia  Ui  gr.vde  aud  prevent 
dissipation  of  Ya^oo  int<i  the  swamp  below%  and  thence  across  to  the  lake  aud  Mis- 
si«$sippi  River.  A  levee  from  the  kead  of  <31d  Kiver  will  be  required  to  jmn  the 
levees  and  embankment  on  the  left  bank  of  the  land  cut,  cairied  above  the  highest 
floods. 

rneidentfilly  this  work  would  benefit  the  whole  valley  by  extending  it^le^i^Ma^Qlp 
tec  t  ion  dowustream.  ^   ^  O 

As  Ya^oo  River  Hll«  in  the  lower  section  and  scours  as  the  rivers  fall,  itwonld  con- 
tmuo  to  fiU  hut  eeaae  to  scour  ftft«r  tJie  new  mouth  was  oiieuod,  so  that  it  ia  very 
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probable  no  dam  would  be  needed  below  the  turn  at  the  head  of  Old  River;  and  with 
that  view  the  work  of  building  the  dam  is  put  lant,  with  theexpectJitiou  «f  omitting 
it  altogether. 

Attention  is  invited  to  the  facts  shown  in  Table  4  of  Assistant  Engineer  MarshaH's 
report,  in  which  it  will  bo  noted  that  the  mean  height  of  high  waters  for -seven  years 
since  the  levee  system  has  been  restored  is  the  same  as  the  mean  for  the  preceding 
seven  years,  while  the  me«an  duration  of  Hoods  appears  to  be  less.  Attention  is  also 
invited  to  the  hydrograph  of  high- water  slopes  from  the  railway  bridge  to  the  Vieks- 
burg  gauge,  which  shows  the  reduction  in  the  height  of  high  water  m  Yazoo  River 
with  greater  gauge  readings  at  Vicksburg  since  the  levees  on  the  Yazoo  Front  have 
been  completed. 

In  reviewing  recommendations  for  the  work,  it  must  be  remembered  that  the  Yazoo 
Baain  comprises  a  number  of  rivers  that  drain  a  rich  country  reclaimed  from*  over- 
flow by  the  work  of  the  Mi8si88ipi)i  River  Commission,  the  district  levee  boards, 
and  the  Louisville,  New  Orleans  and  Texas  Railway  Company,  and  that  these  rivers, 
affording  a  navigation  of  over  800  miles,  are  blocked  in  low  water  by  the  bar  at  the 
mouth.  The  people  of  the  valley,  as  well  as  the  people  of  Vicksburg,  are  deeply  in- 
terested in  main  training  the  navigation  of  the^e  rivers  as  a  reasonable  check  upon 
the  railways  that  are  extending  in  all  directions,  while  on  the  other  hand  those  in- 
terested in  railways  should  desire  increased  facilities  of  navigation  to  hasten  the 
development  and  settling  of  the  country,  which  is  lai-ge  and  rich  enough  to  afford 
good  returns  to  all. 

The  estimates  presented  in  Assistant  Engineer  Marshall's  report  are  made  with 
care,  but  those  for  tl»  Chickasaw  Bayou  and  Thompson  Lake  route  are  too  low,  in 
my  opinion.  3ut  a  small  amount  can  be  taken  out  by  dredging,  and  it  would  be 
hardly  possible  to  make  a  preliminary  cut  into  which  the  dredges  could  be  jnit  at 
the  higher  stages,  as  proposed  on  the  Old  River  route,  so  that  it  would  be  necessary 
to  estimate  as  f(»r  a  deep  railroad  cutting  over  the  greater  part  of  these  lines.  What 
delays  might  l>o  encountered  by  Hoods  or  from  sipe  water  are  matters  of  speculaticm, 
but  it  is  certain  the  difficulties  would  be  enonnous.  I  should  put  the  excavation  by 
either  Chickjisaw  Bayou  or  Thonii)8on  Lake  as  not  less  than  50  cents  the  cubic  me- 
ter, and  allow  a  large  margin  for  contingencies,  demurrage,  etc. 

The  following  tal)le,  given  in  miles  for  convenience,  shows  the  changes  in  dis- 
t<'inc6  along  the  several  routes,  the  actual  shortening  by  the  proposed  route  being 
about  5  miles.  As  observations  for  some  yeai-s  have  shown  that  the  lake  surface 
varies  but  slightly  from  that  at  Kleinston,  being  lower  on  a  rising  and  higher  on  a 
falling  river,  the  change  in  slope  by  the  new  route  would  be  taken  up  in  part  by 
raising  the  lake  surface  from  the  month  of  the  cut  to  Kleinston  and  the  rest  dis- 
tributed back  to  some  point  above  the  railway  bridge.  ' 


PlilCO. 


Tu  Kloinston 
by  uow  roate. 


Railway  bridge 

Head  or  Thompson  Lake... 
Hwid  of  ('hickasaw  liayou  . 
Old  moutli  of  Yazoo  Kivor. . 
Lower  end  of  Old  Ilivor  — 
Present  mouth  of  Ya/.«M) — 
Kail  way  bridge 


ESTIMATES. 

L  Cost  of  right  of  way,  600  acres,  more  or  less,  clearing,  grubbing,  etc.. .      $75, 000 

2.  Offii-e  expenses,  resident  and  division  engineers,  Chief  of  Engineers, 

advertising  and  printiug IH,  500 

3.  Field  engineering,  surveys,  gauges,  roporta,  maps,  etc 19, 250 

4.  In8]»ectors,  oversec^rs,  etc .' 40, 0(X) 

5.  Electric  light  and  telephone  lines 20^  6110 

6.  Plant,  levees,  mattresses,  revetment,  dikes  and  dams 231, 560 

7.  Excavating  4,500,000  cubic  metres 1, 100, 000 

Total 1,600,000 

Time  required  three  years. 

If  Congress  should  approve  the  project  there  should  be  given  for  immediate  ex<ami- 
nation  of  the  Old  River  route  the  sum  of  $(),000,  to  be  applied  to  borings  on  the  land 
out,  gauges  at  the  moutli  of  V'a/.oo  River,  both  in  Mis.sissi])pi  River  and  in  the  Yazoo, 
and  other  gauges  at  proper  intervals  fnnn  the  head  of  Ohl  River  as  far  up  ajs  the  liig 
Sunflower,  in  order  to  obtain  more  a<;ciirate  information  about  slopes  and  discharge, 
and  to  make  close  estimates  of  the  proper  section  to  be  giv<^j^^j^J^yo^^j^^|idi)^0 
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amonut  of  excavation  in  the  different  sections,    yiie  borings  are  e8j>ecially  important 
to  pr«*.vent  misuudorstaudings  in  regard  to  the  nature  of  the  material  probably  to  bo  ' 
met  in  the  land  i;ut. 

I  am  conlideut,  however,  that  the  project  is  feasible  and  that  the  work  can  be  done 
within  the  sum  I  have  estimated  to  give  a  new  outlet  to  the  Yazoo  system  wlrich 
shall  be  navigable  at  all  seasons  of  the  year  and  make  Yicksburg  again  a  river  city. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLAKD, 

CejHain^  Corps  of  Engineera. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  S\  A, 

.      REPORT  OF  MR.   H.   M.   MARSHALL,   ASSISTANT  ENGINEER. 

ViCKSBURG,  Miss.,  January  28, 189B, 
Captain  :  I  have  the  honor  to  rejiort  on  the  survey  of  Lower  Yazoo  River  from 
Anthony's  Ferry  to  the  mouth,  made  in  1890  and  1891. 

The  act  nnder  which  the  survey  was  made  only  passed  Congress  late  in  Septem- 
ber, 1890,  and  by  the  time  a  party  could  be  got  together  and  the  snag-  boat  Florence 
brought  from  8hreveport  to  be  used  for  qnarters  only  two  days  of  October  remained 
unexpired.  The  party  consisted  of  1  assistant  engineer  in  char^  of  survey,  1  aa- 
Mstant  engineer  on  triangulation,  1  assistant  engineer  on  x)recise  levels,  1* drafts- 
man, 2  topographers,  1  wye  leveler,  1  observer,  1  sounder,  3  recorders,  21  laborers, 
with  boat's  crew  of  pilot,  engineer,  fireman,  steward,  2  cooks,  and  2  waiters. 

Triangulation  was  project^  from  Mississippi  Kiver  Commission  triangulation  «ide 
*' Coast  Survey  Northeast  Base,  Delta,*'  to  "Fort,  Vicksburg," and  carried  with  one 
side  on  the  hill  tops  to  Chickasaw  Biiyou  and  along  the  bayou  to  the  mouth  at  Yazoo 
Kiver,  thence  one  branch  of  the  system  was  taken  up  the  river  to  the  railway  bridge 
at  Anthony's  Ferry  and  one  branch  down  the  river  to  the  Mississippi  River.  The 
system  was  not  closed  on  Mississippi  Kiver  ComniissioD  system,  as  none  of  their  sta- 
tions in  that  neighborhood  could  be  found.  The  results  are  given  in  Table  1  here- 
with. 

Table  1. — Tabulated  reaulie  of  tertiary  triangulation  of  Yomoo  Biver  survey  from  Kleins' 
ton  io  Louisville,  New  Orleans  and  Texas  Railway  bridge. 

[Assistant  Engineer  T.  C.  Thomas,  chief  of  party;  F.  Y.  Parker,  obseryer;  Charles 
H.  Schermorhom,  leveler.] 

[Note. — Triangulation  stations  are  marked  by  pieces  of  vitri6ed  sewer  pipe  set  in 
the  ground  and  fiUed  with  cement;  a  nail  is  set  for  center.] 

[Note. — Elevations  are^eferred  to  the  Cairo  datum,  and  each  elevation  applies  to  the 
^rst  of  the  A'b  standing  opposite.] 


Side. 


Fort— "NE.  base . 

NE.baHe— 1 

1— Fort 

Fort— 2 

2-1 

2-4 

4—1 

1—3 

3-4 

«-3 


4—5.... 
e-5.... 
5—8.... 
0-8.... 

e-7.... 

7—8.... 
8.-80.. 
7— 8a.. 
7—9.... 
8»-9.. 
8«— 10. 
9—10... 
0—11... 


Distance. 


Azimuth. 


75  08 
223  07 
322  45 

203  07 
91  58 

204  17 
50  41 

172  18 
275  45 
61  55 
29  26 
175  04 
111  23 
259  31 
210  20 
152  15 
297  52 
155  34 
206  22 
108  10 
119  18 
189  17 
250  25 
178  22 


Eleva- 
tion. 


Meten, 
34.50 


114.98 
24.41 


33.08 


33.80 
113.  U6 


34.34 
34.49 


Triangnlatiou  gystcni  dividen  here;  one  branch 
goes  up  and  tlio  other  down  the  river. 


Side. 


UP  KIVBB. 

10-11 . 

10—13 

11—13 

10—14 

13—14 

14-10 

16-13 

13-15 

15—16 

10-17 

17-15 

l.>— 18 ".. 

18-17 

17—19 

18—19 

18-20 

20—19 

20—21 

19—21 

20—22 

,  22—21 

I  21—23 

I  23-22 

22-24 

I  24—23 


Distance. 


Meiert. 
1, 379. 2 

1. 338. 1 
1,341.8 

1. 289. 0 

1. 242. 2 

1. 219. 3 
1,090.0 
1, 577. 2 
1,062.2 
1,909.9 
1,251.2 

1. 137. 1 
796.4 
831.5 
922.9 

1, 382. 5 
802.8 
830.3 

l,ltW.6 

1,  \m.  8 

828.4 
1,488.4 

i.ir).T2 

1.077.2 
1,190.5 


Asimnth 


116  29 
175  30 
237  36 
232  03 
295  50 
168  24 

53  12 
191  00 
327  26 
1&5  08 

36  25 
255  00 
153  29 
264  27 
210  45 
244  38 
104  29 
198  27 
240  22 
231  55 

K".  45 
2'2  29 
3-.7  20 
IMl  45 
\T2.  38 


Eleva- 
lion. 


MetevM. 
35.44 

35.40 

36.52 
34.69 
33.06 

35.28 

33.84 

33.03 


32.03 

36.43 

33.38 
36.72 
83.50 

36.90 
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Table  1. — Tabulated  retmlts  of  tertiarjf  triangmlation  of  Yazoo  Biter  tmrrry,  eic. — Cont'cL 


Side. 


DOW5  BIV^K. 


10—12 

11—12 

12—28. 

2ft-ll  . 

11—25 

28— 2&  . 

2^—27. 

a^-27. 

2l^-28.. 

28—27. 

27—29.. 

28— 2». 

28-30 

2ft— 30. 

2ft-31.. 

30—31.. 

30— 32  , 

32— 3J   . 

32-34. 

31--  31 . . 


Duitanct;.  Azimuth 


Metrrt. 
2,219.5 
1,  :J22  9 
1.3H3.4 
1.  K'0. 5 
1. 6:i«.  7 
1,122.0 
l.i»16.0 
1.568.9 
1, 594.  7 
1, 113. 7 
1,166.7 
1, 527. 9 
2,2r)5.e 
1,283.6 
2,016.5 
l,ft>3.4 
2, 529.  3 
2, 757, 3 
1.661.1 
2.771.2 


150  27 
186  08 

51  54 
295  57 

73  13 

33  32 
119  15 

73  45 

114  58 

3  in 

99  01 

52  32 
87  05 

129  32 
67  56 
29  10 

106  12 

325  48 
:{H  4lf 

290  49 


Eera- 
tion. 


Side. 


Distance. '  Axmmtb . 


Etera- 


Mften. 


Down  RIVKB^-C<M>t*d. 


35.29 
35.19 


^1— .T. 
34-^t:i. 

.  34-a-. 

33—35 

•  3e— :j:5 


33.28      36—37  

I  35--:r7  

;    38—35 

35.27     .38— .r: 

33.18  37—39  

3«— 3*> 

:ix_-4i» 

34. 13      TJ— 4<»     

:»— 41 

27.91       41— KJ  '     1,279. 

I  40—42 1     2,415.0 

33.19  I  42—41 •     1,946.8 

42--43 :.|     2,141.2 

32.90  J  41— 13 1    2,863.1 

II  i 


MtUrt. 

1,678.0 
1.62L7 
2,775.8 
1,092.1 
1,963.2 
1,088.5 
2,096.6 
1,697.8 
1,704.3 
948.1 
1, 189. 3 
1,630.1 
Z908.3 
1,784.0 
1,486.8 


1            ; 

o     # 

78  34 

324  30 

358  15 

30  34 

244  12 

303  35 

357  24 

2833 

240  55 

314  22 

35  35 

00  30 

33  43 

63  45 

18  50 

118  64 

352  22 

2rH  14 

293  01 

335  50 

Melera. 
33.61 


33.88 


34.95 
28.50 


34.08 


34.87 
30.94 


Precise  levels  were  ran  from  Mississippi  Biver  Commission  stone  -^f  ^  at  Kleiiiston^ 
whidi  had  been  previonsly  connected  un<ier  your  direction  with  Coaut  and  Geodetic 
Survey  bench  mark  215  at  Delta,  La.,  along  the  Loaisville,  New  Orleans  and  Texas 
Railway  to  it«  crossing  on  Yazoo  River  30  kilometers  above  the  month.  A  branch 
line  was  also  run  along  the  public  road  from  near  the  National  Cemetery  to  Belle 
Isle  plantation  on  Yazoo  Kivcr,  about  19  kilometers  above  the  mouth.  Results  are 
given  in  table  2. 

Table  2. — Tabulated  results  of  precipe  level  wark  from  Kleinston  to  the  Louisrille,  New 
Orleans  and  Texae  Railway  Bridge,  1890. 

[Assistant  Engineer  R.  S.  Bnck,  Jr.,  chief  of  party.] 

insteumental  constants. 

TabU  A. 


Kern  level. 

Pi%'ot  roriwtion 
for  diHtance 
of  1  meter, 

Date  of 
detenui  nation. 

M.R.C.No.2... 

IliWmfter. 
—0. 002 

Oct.  22, 23, 1890. 

Table  B. 


Babble  tube. 

Valne  of  one 

diviHion  dintance 

of  1  mel^T. 

Date  of 
deteruiiuation. 

No.  2 

MiUiineUr. 
0.0153 

Oct.  22, 23, 1890. 

Table  O, 


Rod. 

Length  of  1 
meter  on  rod. 

Comparative 
lengths  of  spurs. 

IT 

MUlimeterg. 

*  999. 866 

*  999. 890 

1  Equal. 

IV 

*  liean  of  Lake  Survey  and  Mississippi  River  Commission  detennina&'ns.  ^^eejirK;  O  Report 


1881,  p.  51. 


Lt 
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Tabulated  results, 

KLEINSTON  TO  LOUISVILLE,  NEW  ORLEANS.  AND  TEXAS  RAILWAY  BRIDGE. 

[Obaerver  R.  S.  Buck,  Jr.] 


Bench  mark. 

Diatance— 

Di^erence  of  elevation,  not  cor- 
rected for  rod  length. 

CM.  R.  C.  Stone  line  point  *f  ^   Eleva- 
tion 38. 0132  meters,  Cairo  datum.) 

Between 
bench 
marks. 

From 
Kleinston. 

North. 

South. 

Mean. 

T.   S.M.I 

*   KUot. 
1.6 
1.8 
1.7 
1.0 
L8 
1.7 
L6 
LO 
L7 
L7 
L8 
L8 

Kiioi. 
1.6 
8.3 
6.0 
6.0 
7.8 
0.5 
11.0 
12.9 
14.6 
16.8 
18.1 
19.0 

Meters. 
+2.9887 
+1. 3797 
+0.1269 
-0. 7572 
—0. 8059 
+0.6558 
-0. 3788 
+1. 1095 
+2. 9122 
—3.2550 
+0.6647 
-L6296 

M4ter». 
+2.9924 
+1.-3838 
+0.1211 
-0.7546 
-0.8011 
+0.6546 
-0. 3830 
+L1073 
+2.9061 
-3.2489 
+0.6661 
-1.6309 

MetsTM. 
+2.9905 
+L3817 
+0. 1235 
-0. 7559 
-0.8035 
+0.6551 
-0.8809 
+1.1084 
+2.9092 
3  2510 

2 

3 

4 

6 

6    

7 

8 

9 

10 

11 

+0.6654 
1  6303 

12 

FROM  TEMPORARY  BENCH  MARK  4  TO  BELLE  ISLE  ON  YAZOO  RIVER. 


T.    B.  M.  4 

4<r. 

4&. 
4«. 
4d 

4£. 


1.9 

1:1 

L3 
L4 


7.9 
9.6 
11.6 
12.9 
14.3 


-3.5232 
-0.1749 
+0. 6236 
-0.0852 
+2.1445 


—8.  5187 
-0. 1735 
+  0.5256 
—0.0864 
+2.1459 


-3.5209 
-0. 1742 
+0.5246 
-a  0858 
+2. 1452 


l>S8CRIPTIOX8  AND  ELEVATIONS  OF  PRECISE  BENCH  MARKS  FROM  KLEINSTON  TO  THE 
LOUISVILLE,   NEW  ORLEANS  AND  TEXAS  RAILWAY  BRIDGE. 

[Note. — ^All  bench-mark  monuments,  when  not  otherwise  described,  consist  of 

U.S. 
pieces  of  limestone  46  centimeters  square  and  15  centimeters  thick,  marked    O     with 

B.  M. 
spherical-headed  copper  bolts  leaded  in  upper  faces,  and  buried  1.2  meters  under- 
ground, access  being  eiven  through  12-centimeter  iron  pipes  set  on  top.    Each  pipe 
has  a  oast-iron  cover,  fastened  by  a  horizontal  bolt  through  cap  and  pipe.    The  cap 

U.  S.  £. 
has  a  small  boss  and  the  letters       O       raised  on  top. 

B.  M. 
Elevations  are  expressed  in  meters  above  the  Cairo  datum  and  apply  to  the  top  of 
the  bolt  in  the  underground  stone.    Elevation  of  boss  of  pipe  can  be  found  in  any 
case  by  adding  1.24  meters  to  elevation  of  copper  bolt.] 

M.  B.  C.  Stone  Line  Point  ^ :  Stone  at  Eleinston  110  meters  from  river  bank,  90 
meters  east  of  sawmill,  56  meters  east  of  narrow-gauge  railroad,  60  meters  north  of 
railroad  running  down  to  cotton  sheds  on  river  bank,  and  on  a  line  of  broken  levee 
extending  back  to  high  ground.  It  is  1,565  meters  above  oilmill  and  1,178  meters  be- 
low compress.    Elevation,  33.0132. 

P.  B.  M.  1 :  Is  cross  cut  in  stone  on  east  side  of  National  Cemetery  gate,  Vicks- 
burg.  Miss.,  placed  to  hold  the  gate  when  open.    Elevation,  37.508. 

P.  B.  M.  2 :  Is  on  east  side  of  public  road,  about  3  kilometers  above  Yicksburg,  by 
W.  H.  Hundermark's  store,  2.6  meters  from  northwest  comer  of  yard,  16.4  meters 
from  southwest  comer  of  yard,  and  31.92  meters  from  center  of  Louisville,  Now  Or- 
leans and  Texas  Bailway  track  on  approximate  perpendicular  to  same.  Elevation, 
35.580. 

P.  B.  M.  3 :  Is  top  of  head  of  large  spike  driven  in  north  side  of  brick  smokestack 
of  gin  on  Blakely  plantation  about  5  centimeters  from  the  ground.  Elevation, 
39.910. 

P.  B.  M.  4 :  Is  in  northeast  comer  of  cabin  yard  on  left  bank  of  Yazoo  River  about 
130  meters  southwest  of  south  end  of  Louisville,  New  Orleans  and  Texas  Bailway 
bridge,  and  20  meters  from  top  of  liver  bank.    Elevation,  34.853. 
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P.  B.  M.  5:  Ib  cross  cut  and  marked  ''U.  S.  6.  M.^'  on  capstone  of  south  end  pier 
on  west  side  of  Louisville,  New  Orleans  and  Texas  Railway  bridge.  Elevation, 
38.276. 

P.  B.  M.  6 :  Is  on  left  bank  of  Yazoo  River,  almost  opposite  mouth  of  Steele  Bayou, 
in  northeast  comer  of  E.  C.  Cordwent's  yard.  Belie  Isle  plantation.  Elevation, 
34.536. 

Wye  levels  were  run  to  connect  hi^h-water  marks,  triangulation  stations^  water 
surfaces,  and  gauges  with  the  precise  levels.  Stadia  lines,  with  elevations,  were 
run  along  the  t)auKS  of  all  lakes  and  bayous,  and  to  develop  the  character  of  the 
country  between  Lake  Centennial  and  Yazoo  River  a^  well  as  along  the  banks  of 
the  river  itself.  Soundings  were  taken  in  the  river  on  cross-sections  about  400 
meters  apart,  with  soundings  in  the  channel  line  between.  The  flections  were  located 
by  stadia  and  the  soundings  by  time  intervals  in  crossing.  Gauges  were  set  at  the 
head  of  Lake  Centennial,  and  on  Yazoo  River  at  the  railway  bridge,  Chickasaw 
Bayou,  at  the  old  month  of  Yazoo  River,  and  at  the  present  mouth.  They  were  set 
with  zeros  at  Cairo  datum  to  read  the  elevation  of  the  water,  but  on  account  of  the 
rise  in  the  river  above  their  tops,  no  record  was  obtained  during  progress  of  the  sur- 
vey. Because  of  this  high  stage  of  the  river,  when,  the  work  reached  the  mouth 
shore  lines  and  soundings  there  were  deferred  until  September,  1891,  when  a  party 
of  topo^p-aphei-s  and  a  leveler  went  to  the  mouth  and  supplied  the  omission,  while 
the  ITnitea  States  engineer  gauge  at  Kleinston  read  3  meters  (about  10  feet). 
Gauge  readings  were  outained  at  the  time  at  the  railway  bridge  and  at  the  mouth  of 
Chickasaw  Bayou.    All  water-surface  elevations  obtained  are  given  in  Table  3. 

Table  3. —  Waier-aurfaoe  elevations  in  metere, 
HIGH  WATER. 


i 

LouiMvUle, 
New  Or- 
leans and 

Texas 
Kail  way. 

Hebron's 
house. 

Long 
Lake. 

35.90 
34.05 

Month 

of  Steele 

Bayou. 

Month 

of  Yuzoo 

River. 

,  1867 •           36.06 

36.34 
35.34 

May2,1874 34.06 

M»y8,1877 |           .32.81 

November  20.  1882 34. 98 

:J3.96 

36. 56              36. 17 
36.26              36.87 
35. 00              -^  H» 

Novemlier  25.  1884 .^5.06 

April  26, 1800 35. 06 

an  11              iLi  711               a.%  K.1 

April24,1891 34.76 

35.91 

1 "....' ! 

t 

LOW  WATER. 


November  17.  1891 . 
November  27,  1891  . 
November  28,  1891 . 


19.47 
20.74 
20.90 


2L9S 
22.70 
22.83 


Water  surface  during  surrey. 


Date. 

Vickaborg 
gauge. 

Louisville, 
New  Or- 
leans and 

Texas 
Railway. 

Month  of 

Chickasaw 

liayou. 

Head  of 
Old  lUver. 

Month 

of  Yazoo 

River. 

November  10, 1890 

25.92 
25.71 
25.31 

26.16 
25.90 

November  13, 1890 

November  17. 18iK) 

25.52 

November  19, 1890 

25.31 
26.56 
27.00 
27.81 
20.65 
25.08 

26.67 

November  24. 1890 

November  25, 1890 

26.83 
27.24 

December  4, 1890 

28.00 

December  8,  lHa» 

26.87 

December  10, 1800 

1 

96.31 

1 
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Water  surface  by  gauge  readings. 


Date. 


Lonir,viUe, 

New  Or- 

Vicksburg. 

leans  and 

Texas 

bridge. 

24.05 

24.86 

24.20 

24.80 

24.44 

24.87 

24.82 

25.05 

25.07 

26.34 

26.34 

25.57 

25.44 

25.68 

25. 43 

25.69 

25.36 

25.60 

25. 25 

25.47 

25.05 

25.27 

24.81 

25.05 

23.77 

24.00 

23.61 

23.85 

23.39 

23.68 

28.21 

23.52 

23.00 

23.34 

22.81 

23.18 

Mouth  of 

Chickasaw 

Bayou. 


Month  of 
Old  River. 


Angnst  25, 1891  .... 
Aagast26,1891.... 

August  27, 1891 

August  28, 1891.... 
August  29, 1891.... 
August  30, 1891.... 
August  31, 1891  . . . . 
September  1, 1891  . . 
September  2, 1891  .. 
September  3. 1891  .. 
September  4, 1891  . . 
September  5, 1891  . . 
September  13, 1891  . 
September  14, 1891  . 
September  15, 1891  . 
September  16, 1891  . 
September  17, 1891  . 
September  18, 1801  . 


24.81 
24.79 
24.85 
25.05 
25.33 
25.57 
25. 69 
25.60 
25.60 
25.47 
25.  28 
25. 05 


23.64 
23.46 


Table  4  shows  comparative  heisht  and  duration  of  high  water  on  Vicksburg  gauge 
for  seven  years  before  and  after  uie  completion  of  levees  on  the  Mississippi  Siver. 

Tabus  4. 


Tears. 


Number  of ,  Number  of 
Extreme   '  days  above  days  above 
high  water.  29.27,  Cairo  32.32,  Cairo 
datum.  datum. 


1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 


Mean. 


82.7 


[Levees  in  Hisaissippi  continuous.] 


1885 

33.03 
33.59 
33.75 
33.65 
80.61 
85.06 
34.78 

53 
100 
93 
76 
67 
160 
126 

24 

1886 

63 

1887 

50 

1888 

26 

18gQ                        

0 

1890 

134 

1891 

87 

Mean 

33.40 

94.8 

58.4 

As  the  appropriation  was  37i  per  cent  less  than  the  survey  was  estimated  to  cost, 
no  borings  could  be  made.  Plate  1*  gives  the  results  of  borings  made  in  1871,  by  Cap- 
tain, now  Lieutenant-Colonel.  Chas.  R.  Suter,  Corps  of  Engiueers,  on  the  peninsula, 
now  Desoto  Island,  opposite  Vicksburg.  (Report  Chief  of  Engineers,  1872,  page  380.) 
High-water  marks  were  placed  and  some  discharges  approximately  measured  during 
the  high  water  of  1890.  Discharge  was  measured  twice  during  the  progress  of  the 
survey  by  means  of  the  current  meter.    All  results  obtainable  are  givou  in  table  5. 


*  Plate  1  not  printed. 
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Six  map  sheets  to  scale  1-10000,  with  a  title  sheet,  have  been  prepared,  which 
show  all  important  features  of  the  country  below  the  railway  bridge.  One  other 
sheet  shows  shore  lines  at  the  mouth  at  four  periods.  Also  an  index  chart  showing 
relative  positions  of  the  sheets,  and  a  sheet  showing  the  drainage  basin  of  Yazoo 
liiver;  the  former  on  a  scale  of  1-40000,  and  the  latter  l-31w00.  Four  profile  • 
sheets  with  cross-sections  have  been  prepared  showing  the  bottom  of  the  river  and 
both  banks,  also  fragments  of  the  levee  from  the  railway  bridge  to  the  mouth  of 
Yazoo  River.  Two  sheets  of  similar  character  from  the  mouth  of  Chickasaw  Bayou 
to  Mississippi  River  at  Kleinston,  one  sheet  through  Thompson  Lake,  and  one 
sheet  and  a  half  from  the  "wrong  end  of  Old  River"  through  Lone;  Lake  to  the 
head  of  Lake  Centennial.  On  the  remainder  of  this  sheet  is  also  shown  the  high- 
water  slopes  from  all  data  obtainable,  and  a  comparison  of  cross-sections  on  Yazoo 
River  at  three  places  in  different  years.  One  profile  is  on  a  straight  line  from  the 
"  wrong  end  of  Old  River''  to  Lake  Centennial.  On  this  sheet  is  a  graphic  repre- 
sentation of  the  results  given  in  Table  6. 

Table  6. — Tazoo  River  from  Louisville,  New  OrleaM  and  Texas  Railway  bridge  to  mouth. 


Locality,  in 
kilomoters, 
from  Louis- 
ville, New 
Orleans  and 
Texas  BaU- 
way  bridge. 


0 
2 

4 

6 

8 
10 
12 
13.9 
16 
18.5 
21 
24 
27 
28 


to 


2 

4 

6 

8 
10 
12 
13.9 
16 
18.5 
21 
24 
27 


Sections. 


13  N,  12 N, UN, and  ION 
9N,8N,7N,and6N... 
5N,4N,3N,and2N... 

lN,0,l,2,and3 - 

4.5,6.and7 

8, 9,10,  and  11 

12,13,andl4 

15, 16, 17, 18,  and  19 , 

20, 21, 22, 23,  and  24 

25. 26, 27, 28,  and  29 , 

80. 31, 32, 33. 34, and  35.... 

36, 37, 38, 39,  and  40 

7, 6, 5,  and  4 

3, 2,1,  and  0 


Mean 
width. 


Mrs. 
290 
288 
248 
260 
278 
283 
293 
1,388 
1,008 
783 
505 
398 
271 
257 


Jlfrf. 
136 
141 
134 
134 
145 
141 
167 
155 
174 
201 
265 
1:59 
76 
72 


Areas. 


5 

i 

eS 

eS 

^ 

^ 

1 
1 

Sq. 
Mrs. 
4,044 
4,021 
3,888 
3,771 
4,248 
4,328 
4,521 
12, 576 
8,856 
9,352 
7,936 
4,894 
3,494 
3,400 


8q. 

Mrs. 
766 
728 
724 
717 
969 
917 

1,227 
872 
731 
200 
220 
330 
113 
01 


Mean  ele- 
vation of^ — 


Mrs. 
14.7 
14.4 
14.3 
13.1 
12.8 
13.4 
10.5 
17.4 
14.8 
19.9 
19.6 
17.1 
19.0 
10.3 


u 

1- 

1^ 


Mrs. 
13.3 
13.9 
13.4 
13.0 
11.0 
11.2 
10.7 
14.4 
14.8 
19.4 
10.2 
18.2 
19.0 
19.2 


Mean  elevation. 


Low  water. 


Mrs. 
16.3 
16.5 
16.2 
16.1 
15.5 
14.7 
13.8 
17.4 
16.5 
19.8 
19.8 
17.9 
19.1 
19.3 


Mrs. 
17.7 
17.0 
17.1 
16.2 
17.3 
16.9 
13.6 
20.4 
17.0 
20.3 
20.2 
18.8 
19.1 
19.4 


High  water. 


Mrs.  :  ifrs. 
22.1  I  23.5 


22.0 
21.0 
21.5 
20.8 
20.5 
20.4 
26.6 
26.7 
23.7 
22.3 
22.7 
22.7 
22.3 


22.5 
21.9 
21.6 
22.6 
22.7 
20.2 
29.6 
27.2 
2  J.  2 
22.7 
23.6 
22. 7 
22!  4 


This  table  is  intended  to  show  the  relation  between  high  and  low  wuter  widths, 
areas,  elevation  of  bottom  of  the  river  along  the  channel,  and  average  elevations  of 
the  bed.  The  area  of  each  plotted  cross-section  was  measured  by  planimeter,  which 
divided  by  the  width  gave  the  mean  depth  in  the  cross-section.  This  subtracted 
from  the  elevation  of  the  water  surface  that  was  taken  instrumentally  gave  the 
moan  elevation  of  the  cross-section.  The  mean  of  all  sections  on  a  reach  deter- 
mined the  mean  elevation  at  the  cross-sections,  and  differences  between  this  and  the 
mean  of  the  elevations  of  the  bottom  of  the  channel  at  the  sections  gave  the  amount 
the  bed  was  on  an  average  above  the  bottam  at  those  points.  This  difference  added 
•o  the  average  elevation  of  the  bottom  of  the  channel  between  the  sections  gave  the 
average  elevation  of  the  bed  of  the  river  over  that  reach.  This  method  is  adopted 
because  the  bottom  of  a  river  is  in  holes  and  humps,  that  may  exchange  places  and 
show  differences  in  cross-sections  taken  at  different  periods,  when  in  fact  the  fill  and 
scour  over  the  reach  balance  and  leave  the  average  elevation  of  the  bed  the  same. 

The  foregoing  covers  all  data  obtained  in  the  ne^d,  and  I  believe  there  is  nothing 
more  to  be  desired  except  the  borings  and  a  more  extended  observation  of  the  water- 
surface  slopes. 

Of  information  on  the  subject  of  the  Yazoo,  the  earliest  I  am  able  to  find  is  from 
Claiborne's  History  of  Mississippi.  He  quotes  from  the  journal  of  an  oflScer  under 
M.  de  Noailles,  on  the  expedition  in  173^  to  the  Chickasaw  Bluffs  to  punish  the  Chick- 
asaw tribe  of  Indians  for  massacring  the  white  settlers  at  Fort  St.  Peter  on  the  Yazoo 
River  and  at  Natchez. 

*' Saturday,  the  10th  of  October,  we  set  out  at  daybreak  and  dined  half  a  league 
from  the  mouth  of  the  *  Hyazous.'    This  river  appeared  to  me  to  run  toward  the  south- 
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•ppelialion  who  formerly  reBiilrcl  u|Kiri  ita  biinks,  aiu!  nre  uow^rrojitly  ledueeH.  owing 
t4i  eoutmtied  wariore  whirh  we  hnw  waged  ai^uinst  thern,  w^iich  has  ejinsed  them 
to  Weom»i  wainh  riti*^  tr(l^e«.  Tliiis  river  eitends  ronsidcmbly  into  the  interior,  nnd 
might  have  Ijionj^lit  u»  to  within  10  or  12  leuguefl  from  th«5  ^Chitachats/  but  l>«inff 
uulurtunwtely  diiliiiilt  of  iiu\  ijcjatioD,  owin|j  to  driftwood,  oto*,  we  were  compelled 
to  profx^pil  im  OUT  lourw  np  tlie  MinsisMtppi.  At  7  in  the  evening  w©  en  ramped  one 
mid  <»ni-loirrth  kajL^nef*  beyond  it  on  the  right  hank  on  an  extremely  slimy  Mhore." 

As  tbe  "  riviM  ii|fprnrt'd  to  run  towa-rd  tht5  southeast.  jad«riiig  from  its  mmith,"'  it 
nuiHt  havr  bi^eo  tbo  ^dd  niontb  of  Yazoo  where  it  enters  what  is  now  ealkni  Old 
KiviT^  fur  one  t'X]>!nriM;i:  Hie  river  a  iiiilc  or  so  above  tlte  month  wonld  sec  it  bentl  fiway 
to  tbe  Hontln':i^T.  ^vlnrcu:?  had  iIj-  'iit  n'i  tli^ii  t,jk*;n  jVLn  c  Ihtt  Yazyf*  wouM  Ii.tv  t^ 
appeared  to  ran  toward  the  northeast,  judging  from  its  mouth.  There  is  another 
consideration  that  leads  to  the  belief  that  this  Old  River  was  then  the  Mississippi. 
The  early  settlers  built  forts  on  hills  on  the  river  in  order  to  be  easily  reached  by 
means  of  their  boats,  and  to  be  more  easily  defended  in  case  of  attack,  hence  the 
Walnut  Hills  not  being  touched  by  the  river  at  that  time  they  ascended  the  Yazoo 
and  built  Fort  St.  Peter  on  Snyders  Bluff.  At  some  later  date  the  cut-off  occurred 
and  the  lowland  in  front  of  the  hills  on  which  Vlcksburg  now  stands  was  swept 
away  by  the  river,  as  was  the  swamp  in  front  of  the  hills  below  the  city  by  the  cut- 
off in  1876.  In  1781  when  the  Spaniards  came  up  the  river  they  found  the  bluffs  jutting 
out  and  established  Fort  Nogales  just  south  of  the  Mint  Spring  Branch,  which  now 
runs  near  the  wall  around  the  national  cemetery.  It  is  safe  to  say  that  this  cut-off  took 
place  between  1739  and  1781.  The  break  through  the  i^eninsula  was  just  where  the  in- 
dent-ation  appears  on  the  left  bank  of  Old  River  about  23.8  kilometers  below  the  present 
crossing  of  the  railway  bridge,  and  just  where  the  river  begins  to  get  narrower.  As 
is  usually  the  case  in  'a  cut-off  the  lower  end  of  Old  River  filled  up,  thus  forcing 
Yazoo  River  to  flow  up  the  old  bed  of  the  Mississippi.  The  cut-oft'  enlarged  and  the 
Mississippi  moved  away  from  the  point  of  the  break,  cutting  away  on  the  west  bank 
and  tilling  on  the  east,'  leaving  each  year  a  deposit  across  the  mouth  of  Yazoo 
through  which  it  cut  its  bed.  This  movement  must  have  been  uniform  and  rapid 
for  a  distance  of  2,500  meters,  as  is  evidenced  bv  t4io  regular  growth  of  timber  on  the 
right  bank  of  Yazoo.  There  must  have  then  been  a  period  of  little  change,  for  in 
1877  the  month  had  moved  down  only  900  meters  from  the  woods,  leaving  a  bare  bar 
with  an  abrupt  bank  at  the  timber  line.  From  1877  to  1881  the  downward  move- 
ment was  800  meters,  and  to  1886  there  was  a  further  move  of  1,300  meters.  From 
that  date  to  1891  the  movement  has  been  more  a  shifting  of  position  than  progress 
downward. 

During  these  changes  the  Yazoo  has  entered  the  Mississippi  at  every  angle  less 
than  90*^  down  to  its  present  angle  of  convergence,  and  the  same  hindrance  at  low 
stages  has  obtained  at  all  periods,  though  perhaps  to  a  somewhat  less  extent  of  late 
years.  The  angle  of  convergence,  then,  is  not  the  controlling  element.  Neither  is 
the  downward  movem<'nt  altogether  the  factor  determining  the  condition,  for  there 
has  been  quite  as  much  trouble  at  low  water  since  1886  as  in  the  years  immediately 
preceding.  If  then  the  location  of  the  mouth  should  be  fixed  by  the  use  of  dikes 
and  revetment,  preventing  the  Mississippi  caving  its  banks  and  moving  to  the  west, 
the  trouble  would  still  recur  whenever  there  was  a  sudden  fall  to  very  low  water  at 
Vieksbnrg,  because  of  the  shifting  of  the  position  of  the  channel  of  Yazoo  River 
after  each  high  water.  Any  attempt  to  fix  this  channel  by  means  of  jetties  would 
certainly  servo  to  direct  the  flow  of  the  Mississippi  against  its  opposite  side  and 
tend  to  force  it  away  from  the  Yazoo.  It  scarcely  needs  the  remark  that  efforts  to 
prevent  bank  caving  on  the  Mississippi  have  proved  costly  and  not  always  success- 
ful,  even  where  there  were  no  dikes  to  contend  with,  and  what  it  would  cost  and 
how  much  of  success  would  be  achieved  is  a  problem  of  probabilities  in  which  the 
possibilities  are  intinite. 

With  the  Mississippi  lixed  and  the  jetties  built  at  the  mouth  of  Yazoo,  still  the 
interruption  would  occur,  because  the  Mississippi,  like  all  silt-bearing  streams, 
builds  up  the  bank  on  a  bar  side  when  its  channel  is  stationary,  and  would  each  year 
fill  in  between  the  jetties  confining  the  Yazoo.  The  only  gain  then  would  be  that 
the  deposit  would  have  to  be  scoured  away  at  one  fixed  position,  just  as  it  has  now 
to  be  at  some  uncertain  place.  Possibly  the  fill  between  the  jetties  would  not  be 
much  if  their  tops  were  raised  above  high  water,  but  they  would  then  act  still  more 
powerfully  to  force  the  Mississippi  away  to  the  west.  While  this  might  bo  bene- 
ficial, it  could  not  be  successful,  except  in  a  limited  way. 

It  seems  incontrovertible  that  every  tributary  entering  a  considerably  larger 
silt-bearing  stream  on  the  bar  side  (i.  e.,  slack-water  side),  will  have  its  mouth 
periodically  closed  by  sudden  fall  in  the  main  stream  at  low  wat^r,  while  on  the 
other  hand  if  it  enters  on  the  bend  side  (i  c,  channel  side),  it  will  not  have  its  mouth 
closed,  or  if  at  all  only  in  exceptional  instances.  In  theory  this  is  substantiated  by 
the  fact  of  the  continual  building  up  on  the  bar  side  of  the  main  river  in  one  ease, 
and  in  the  other  the  condition  of  stability  with  no  fill  on  the  bend  side,  where  what- 
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ever  material  is  bronght  by  the  separate  streams  is  carried  away  by  them  combined, 
or,  if  the  condition  ia  unstable,  caving  is  going  on  and  the  mouth  of  the  tributary  is 
c  ontinually  moved  back  upstream  to  deeper  water.  On  account  of  the  lack  of  record 
of  conditions  at  the  mouths  of  the  tributaries  of  the  Mississippi  I  am  not  able  to  prove 
Ibe  proposition  by  fact^from  that  stream,  and  there  are  no  available  accurate  data 
ou  the  subject  from  other  rivers.  What  has  been  stated  concerning  the  Yazoo  may  be 
cited  as  an  example  on  one  side,  and  all  thiugs  tend  to  show  that  at  an  early  period 
the  mouth  of  Red  River  was  an  instance  on  the  other.  When  the  cha  inel  of  the 
^I  ississippi  changed  and  made  a  tow-head  opposite  the  point  of  what  is  now  Turn- 
bull  Island,  that  is  made  the  mouth  the  slack-water  side,  navigation  became  sub- 
ject to  periodic  in^terruptions.  This  is  well  borne  out  by  the  logical  inference  ot 
what  occurred:  First,  when  the  Mississippi  cut  into  Red  River  the  mouth  of  the 
latter  was  necessarily  on  the  channel  side  of  the  former.  The  Mississippi  did  not 
continue  to  move  across  Red  River,  for  the  main  bank  line  of  Old  River  is  now  not 
far  west  of  the  Red  River,  hence  the  mouth  continued  to  be  at  or  near  the  deep  chan- 
nel; later  the  tow-head  formed  and  the  channel  moved  away.  From  the  earliest 
times  to  a  late  day  the  navigation  was  good  and  the  trouble  began  in  recent  years. 
It  is  fair  to  assume  that  the  good  navigation  was  coexistent  with  the  earlv  condi- 
tion, and  the  change  in  navigation  accompanied  change  in  the  conditions,  llie  tirst 
recorded  evidence  on  this  point,  however,  is  from  the  journal  of  the  same  officer  pre- 
viously quoted  :  "  On  the  19th  of  September  we  proceeded  at  break  of  day,  and  at 
7  o'clock  had  reached  the  entrance  of  Red  River.  The  mouth  of  this  stream  is  large 
and  tine  and  extends  towards  the  north.'' 

The  next  testimony  at  hand  is  from  the  report  in  1800  of  Mr.  J.  K.  Duncan,  one 
time  Chief  State  Engineer  of  Louisiana:  "Such  had  probably  been  the  condition  of 
tliese  rivers  for  ages,  and  this  was  their  condition  and  their  several  relations  at  the 
time  they  were  first  discovered  by  the  Europeans,  and  thence  up  to  the  year  1831, 
when  our  troubles  regarding  navigation  began  to  be  really  serious."  A  map,  Ap- 
pendix G,  PI.  IV,  published  by  the  Mississippi  River  Commission  in  their  report, 
dated  December  21,  1883,  shows  the  bank  line  in  that  neighborhood  in  1810  and  in 
1851.  From  the  configuration  of  the  bank  the  mouth  of  the  river  must  have  been 
in  1810  very  near  where  the  Mississippi  channel  crosses  to  the  right  shore,  and  as 
the  head  of  the  point  had  washed  oft  in  1851,  as  represented  by  the  lines  for  that 
year,  the  current  at  some  time  intervening  must  have  swung  away,  and  the  Missis- 
sippi made  the  tow-head  previously  mentioned.  The  present  mouth  of  Red  River 
is  not  a  fair  case  by  which  to  try  the  rule,  because  though  it  enters  the  Mississippi 
near  the  head  of  a  caving  bend,  there  are  other  disorganizing  conditions  which 
obscure  the  relation  between  cause  and  effect.  It  may  be  observed  though  that  the 
obstruction  to  navigation  now  is  not  at  the  mouth,  but  far  up  in  Old  River. 

From  a  map  in  the  Physics  and  Hydraulics  of  the  Mississippi  River  it  appears  that 
the  mouth  or  White  River,  where  there  has  never  been  any  serious  interruption  to 
navigation,  was  on  the  channel  side  even  at  that  date,  while  the  old  mouth  of  the 
Arkansas,  which  was  closed  at  nearly  every  low  water,  was  on  the  slack-water  side. 

There  is  yet  another  consideration  to  be  taken  into  account.  From  the  old  month 
of  Yazoo  River  to  its  present  mouth,  a  distance  of  15.5  kilometers,  the  average  ele- 
vation of  the  bottom  of  the  channel  is  only  0.8  meter  below  the  elevation  of  extreme 
low  water  at  Vicksburg,  and  in  this  distance  there  are  8  kilometers  in  which  the 
channel  bottom,  at  time  of  survey,  averaged  from  0.1  to  1.8  meters  above  that  water 
surface,  lliis  reach  would  all  require  to  be  dredged  if  a  deep  outlet  should  be  made 
at  the  mouth  of  Yazoo,  or  else  the  shallow  water  would  but  be  moved  baek  up  the 
river.  It  would  either  be  necessary  to  move  probably  706,600  cubic  meters  to  insure 
a  channel  1  meter  deep  and  60  meters  wide  at  extreme  low  water,  or  the  building  of 
jetties  to  confine  the  (mannel  all  along  to  cause  scour.  The  amount  to  be  dredged  is 
stated  as  probable,  because  the  bottom  is  changeable,  and  even  if  the  channel  should 
be  once  completed  it  would  be  liable  to  fill  up  by  slipping  in  or  siltiuj^.  If  jetties 
were  built  up  to  high- water  mark  the  river  would  certainly  excavate  its  own  bed, 
for  wherever  confined  it  has  a  deep  channel,  when  not  hindered  by  renewed  deposit. 
Opposite  the  old  mouth  of  Yazoo  the  bar  on  the  point  tailed,  down  the  Mississippi 
before  the  cut-oft',  but  now  the  tail  turns  the  other  way.  The  Yazoo  turned  that  bar 
over,  and.  the  current  of  the  river  there  is  strong  enough  before  it  loses  its  energy  by 
dissipation  to  dig  a  deep  hoie  in  the  bottom  of  Old  River. 

The  channel  could  be  confined  by  jetties  from  one  or  both  sides,  or  a  longitudinal 
jetty  the  whole  way  and  a  levee  on  the  bank  nearest  the  Missiasippi. 
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To  nnm  up  tlipc^^st  of  unpravinjj  the  present  mouth,  tbe  following  wotk  ftboald  hA 
taken  into  liie  account : 

Fixing  the  west  bank  of  the  Mississippi  River  for  1,600  meters  above  and 
below  the  mouth  of  Yazoo  River,  3,200  meters,  at  $141.90  per  meter  * $454, 080 

Jetties  to  exclude  waters  of  the  Mississippi  and  confine  the  waters  of  Yazoo, 
from  end  of  timber  line  to  deep  water,  3.2  kilometers  on  ri^ht  bank  ana 
2.7  kilometers  on  left,  1,342,625  cubic  meters  of  willow  jetties  at  36  cents      469, 919 

Same  covered  with  rock  0.25  meter  deep,  91,400  cubic  meters  at  $1.50 137, 100 

Dike  A*om  head  of  jetty  on  left  side  to  head  of  Old  River,/ 12,800  meters 
at  $50 640,000 

Levees  fix)m  head  of  jetty  on  right  bank  to  head  of  Old  River,  1,299,325 
cubic  meters  at  20  cents 250, 865  * 

Add  10  per  cent  for  engineering  and  contingencies 196, 096 

Total : 2,157,060 

To  provide  a  new  mouth  for  Yazoo  River  through  "  Chickasaw  Bayou  or  otherwise," 
some  canal  .would  be  necessary  from  the  river  to  Lake  Centennial,  as  that  is  the  only 
way  in  which  the  river  could  be  brought  to  the  Mississii)pi  to  enter  upon  the  bend 
side.  If  the  Yaeoo  emptied  into  the  Mississippi  at  Kleinston  its  mouth  would  re- 
main unobstructed.  The  fill  in  the  old  bed  of  the  Mississippi  from  Kleinston  back  to  De 
Soto  Island  was  due  to  the  channel  being  over  against  Delta  Point.  That  side  was  the 
concave  side  of  the  river,  and  the  channel  position  there  was  abnormal,  being  due  to 
the  steep  slope  caused  by  the  cut-off  of  1876.  When  Delta  Point  was  revetted  bv  the 
United  States  and  the  caving  stopped,  time  was  allowed  for  the  river  to  attain  its 
normal  slope.  As  this  came  about  the  centrifugal  force  tended  to  make  the  channel 
cross  to  the  convex  side  of  the  river.  As  time  goes  on  the  channel  will  move  more 
and  more  to  the  Kleinston  shore  and  leave  the  end  of  Delta  Point.  The  fill  referred 
to  was  rapid  while  the  channel  moved  away,  and  has  been  less  and  less  as  the  river 
moved  back.  Local  conditions  may  produce  eddies  and  cause  fill,  but  only  over  a 
limited  area  subject  to  control. 

Table  7  gives  the  excavation  necessary  to  cut  a  canal  by  several  routes  to  planes 
corresponding  to  zero  and  two  meters  below  on  the  Vicksburg  gauge;  the  canal  to 
be  30  meters  wide  on  the  bottom  and  having  side  slopes  2  to  1. 

Table  1.— Amount  of  excavation  necessary  to  provide  a  new  mouth  for  the  Tomoo  Biver 
through  Chickasaw  Bayou,  or  otherwise. 


Grade 
at  head 


Boute  by— 

ChloRaaaw  Bayoa 

Thompson  Lake 

Old  River  and  Long  Lake. . . 
Straleht  line  from  Old  River 

Chiokaaaw  Bayoa 

Thompson  Lake 

Old  River  and  Long  Lake. . , 
Straight  Une  from  Old  River 


Metert. 
21.00 
21.00 
21.00 
21.00 
19.00 
19.00 
19.00 
19.00 


DiHtnnce 
in  kilo- 
meters. 


9.620 
10.420 
9.015 
4.600 
9.870 
10.670 
9.070 
4.600 


Excavation. 


Oub.  mr». 
8, 739, 145 
4,287,317 
2, 582, 770 
2, 561, 760 
5,492,205 
5, 707, 845 
3,471,802 
3,408,705 


Excavation 

in  Lake 
Centennial 
and  canal. 


Oitb.  mrt. 
334, 320 
334, 320 
334,320 
334.320 
675, 140 
675, 140 
675. 140 
675,140 


Total  exca- 
vation. 


Cktb.  mr$. 
4,073,465 
4, 621, 637 
2,917,090 
2, 896, 080 
6, 167, 435 
6,382,985 
4,090.090 
4,083,845 


Fall  of 
bottom* 


MUM'S. 


Table  8  gives  high- water  elevations  and  slopes  by  Chickasaw  Bayou  route  and  Old 
River  route.  The  slope  through  the  former  at  time  of  high  water  would  probably 
produce  a  mean  velocity  of  1.^3  meters  and  a  discharge  of  1,400  cubic  meters  per 
second  in  the  canal  cut  to  zero,  and  1.635  meters  velocity  and  1,780  cubic  meters 
discharge  in  the  canal  2  meters  below  zero.  On  the  Old  Kiver  route  the  velocities 
would  be  about  1.766  and  1.859  meters,  and  discharge  1,590  cubic  meters  and  2,020 
cubic  meters,  respectively,  in  the  canal  cut  to  the  two  planes. 

*  Cost  calculated  from  work  at  Greenville,  Miss.,  Report  Chief  of  Engineers,  1890, 
page  3248.  Cost  per  mile  of  completed  work  $227,040.  Brush  per  cord  $1.27^.  Stone 
per  ton  $1.50. 
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Table  8. — Elevatiana  and  high-toater  slopes,  Yazoo  River, 
THROUGH  CHICKASAW  BAT0T7. 


Distance. 

High  water,  1890. 

I^laoe. 

Eleva- 
tion. 

Slope. 

IfOnisyUlo.  1T6W  OrlwHw  n-iifl  Tmcaii hridira   ........................ ...x 

Meters, 
0 
6,500 
2,145 
8,885 
2,660 
8.090 

Meters. 
85.96 
85.86 
35.09 
35.43 
85.06 

Meter, 

Month  of  Chickaaav 

0.000015 

Hebron's  house 

0.000079 

McNuttLake 

0.000077 

lAke  Cent«n"ift3  . , . . , 

0.000145 

If  oath  of  Chiokaaaw  to  Centennial  Lake 

0.000099 

THROUGH  OLD  RIVER. 


Month  of  Chiokaeaw 

Head  of  Old  River 

Wrong  Bnd 

Long  Lake 

Lake  Centennial 

Wrong  End  to  Lake  Centennial 


It  would  be  necessary  to  close  ''West  Pass/'  the  present  outlet  of  Lake  Centen- 
nial, and  place  some  revetment  to  prevent  the  reesoape  of  water  there  rather  than 
at  Kleinston. 

-  It  might  become  advisable  to  place  a  siU  across  Tazoo  River  below  the  head  of  the 
canal  to  force  an  increased  discharge  through  the  cut.  The  route  by  Chickasaw 
Bayou  is  least  advisable,  because  of  the  ^eat  excess  in  excavation,  and  being 
longer  the  dredging  wocdd  be  more  expensive.  The  cut  itself  is  longer,  and  the 
fall  about  the  same  as  by  Old  River;  but  the  shortening  from  Yazoo  River  to 
Kleinston  is  much  greater,  hence  more  likely  to  produce  change  in  the  regimen  of 
Yazoo.  More  land  and  of  greater  value  would  be  taken,  with  the  question  of  land 
damages  augmented.  There  is  one  very  fiAvorable  feature  in  this  route  that  possibly 
should  outweigh  all  against  it,  to  wit :  From  Yazoo  River  to  the  head  of  Lake  Cen- 
tennial the  Width  of  channel  would  be  self-adjusted  to  accord  with  the  depth,  and 
the  depth  would  be  more  likely  to  remain  permanent. 

Through  Old  River  on  the  other  route,  and  through  Lake  Centennial^  which  is 
eommon  to  both  routes,  the  channel  would  without  doubt  be  subject  to  influences 
nearly  identical  with  those  which  exist  in  Yazoo  River  between  its  old  and  its  present 
mouth ;  and  without  contraction  works  to  lessen  the  hi^h-water  width,  it  would  do 
as  that  river  did — fill  up.  In  his  work  on  canal  and  river  engineering  David  Ste- 
venson remarks  that  in  all  river  improvements  scour  is  an  effect  which  should  be  fully 
taken  into  consideration  by  the  engineer,  especially  in  forming  estimates,  and  gives 
a  profile  to  show  its  importance  in  the  improvement  of  the  river  Lune.  By  dredging 
the  upper  shoals  in  that  river  the  whole  lower  part  was  deepened  by  the  natural 
scour  without  entailing  any  expense  in  its  removal,  \yhether  m  this  case  the  scour 
on  one  part  would  offset  the  fill  on  the  other  is  largely  a  matter  of  surmise,  because 
of  the  absence  of  exact  data,  which  could  only  be  obtained  by  numerous  borings  and 
detail  measurements. 

The  following  items  enter  in  the  cost  of  either  route : 

Dike  across  Yazoo' River,  497  meters,  at  $50 $24,850 

Mattress  across  West  Pass,  120,000  square  meters,  at  30  cents 36, 000 

Dike  across  Lake  Centennial  from  De  Soto  Island,  1,000  meters,  at  $50.  .*.  50, 000 
Dredging  in  Lake  Centennial  to  plane  2  meters  below  zero,  675,140  cubic 

me&rs,  at  17  cents 114,774 

▲dd  10  per  cent  for  engineering  and  contingencies 22,563 

•  248, 187 

By  Chickasaw  Bayou  route: 

Excavation  to  plane  2  meters  below  zero,  5,500,000  cubic  meters,  at 

28  cents 1,265,000 

Land,  493.5  hectares,  at  $200 98,700 

Add  10  per  cent  for  engineering  and  contingencies 136, 370 

1,748,257 
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By  Chick  a  an  w  Bajou  route — Continned. 

ShouUl  it  prove  iieco«»iiry  to  confijus  tbe  cliiuiiiel  through  Lak«  Cen- 
'ttdiDialj  »dd  4,700  m«lurs  of  tUktj^  st  150,.,.,..,.,, ..._,,_     $£35^000 

Total 1,983,257 

By  Old  River  route  : 

Work  common  to  both  routes 248, 187 

Excavating  to  a  plane  2  meters  below  zero,  3,40^,000  cnbic  meters,  at 

20  cents 681,  Sr^O 

Land,  180  hectares,  at  $100 18,000 

Clearing  and  grubbing  30  hectares  for  canal,  at  $1,000 30,  000 

Add  10  per  cent  for  engineering  and  contingencies 72,  980 

1,050,967 
Should  it  prove  necessary  to  confine  channel  in  Old  River  and  Lake 
Centennial,  add  8,700  meters  dike,  at$50 435,000 

Total 1.485,  967 

In  conclusion,  it  Hhould  be  clearly  borne  in  mind  that  the  estimates  are  at  hest 
only  approximatiouH.  They  are  based  on  such  information  as  could  be  gathered  in 
a  hurried  survey,  which,  however  accurate,  lacks  detail  needful  to  make  it  worth 
while  to  enter  iuto  a  searching  examination  by  use  of  applied  mathematics.  Before 
so  large  an  expenditure  should  commence  prudence  should  dictate  a  thorough  inves- 
tigation to  develop  as  largely  as  possible  the  facts  and  profound  study  to  determine 
iheir  effect.  Works  of  this  character  are  in  a  measure  necessarily  tentative,  bec-ause 
numberless  physical  causes  have  not  yet  been  assigned  any  weight  in  the  mathe- 
matics of  engineers;  but  that  is  no  excuse  for  mistakes  which  are  due  to  want  of 
investigation  of  the  conditions  and  to  utter  ignorance  of  and  failure  to  apply  known 
laws  to  determine  effects  that  would  be  plariuy  discernible  by  the  aid  of  the  light 
of  engineering  science. 

To  the  assistants,  and  especially  to  Assistant  Engineer  T.  C.  Thomas,  much  credit 
is  due  for  earnest  and  intelligent  work. 

Very  respectfully,  your  obedient  servant, 

H.   M.   lilAltSHALL, 

Asbhtant  Engineer, 

Capt.  J.  H.  WiLLARD, 

Cor2)8  of  Engineers, 

Should  the  bill  now  before  Congress  become  a  law,  it  is  proposed  to 
expend  so  much  of  the  first  appropriation  for  diverting  the  Yazoo  Sys- 
tem as  may  be  necessary  in  developing  the  map  of  the  route  select-ed,  to 
determine  the  boundaries  and  ownership  of  the  lands  that  may  be  re- 
(luired  for  the  right  of  way,  and  for  the  levees  that  will  be  needed  to 
l)revent  overflow  by  backwater  over  the  left  bank  of  Yazoo  River  from 
Cliickasaw  Bayou  parallel  to  the  route  through  Old  River  into  Lake 
Centennial;  to  make  borings  along  the  line  of  the  land  cutting,  and  get 
accurate  levels  over  the  right  of  way  and  accurate  soundings  in  Uld 
liiver,  Lake  Centennial,  and  the  old  Mississippi  River  channel  and 
basin  in  front  of  Vicksburg,  for  the  purpose  of  final  estimates. 

After  the  right  of  way  shall  have  been  purchased,  or  an  option  ob- 
tained for  the  lands  covering  it,  report  will  be  made  with  full  informa- 
tion to  provide  for  carrying  on  the  work  to  completion  under  continuing 
contracts. 

Should  the  amount  in  the  present  bill  be  appropriated,  the  estimates 
given  in  the  foregoing  report  will  be  $1,425,000. 

For  Yazoo  River  proper,  I  repeat  the  recommendations  contained  in 
my  last  report  (Report  Chief  of  Engineers,  1891,  page  1997),  for  repair- 
ing iron  deck  and  -providing  new  boilers  for  the  snag  boat  MeigSj  the 
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construction  of  a  flatboat  with  steam  hoisting  engine  and  shears,  re- 
building the  hull  of  the  pumping  dredge,  and  the  establishment  and 
maintenance  of  a  system  of  water  gauges. 

Detailed  estimates  for  fiscal  year  1894, 

For  diverting  the  Yazoo  System,  with  provision  for  completing  the  work 

"by  continuing  contracts $750, 000 


Repairing  snag  boat  Jfei^« 4,000 

SoTvides  of  snag  boat 18, 000 

For  flatboat  with  steam  power 3, 000 

Services  of  same 7, 000 

New  huH  for  dredge 3,000 

Services  of  dredge 2, 000 

Establishing  and  maintaining  gauges 1, 500 

Expenses  oflevelin^,  monnments,  etc 3, 500 

Office  expenses,  incidental  repairs,  tools,  outfit,  and  contingencies 3, 000 


Total  for  Yazoo  proper 45,000 

Money  statement. 

July  1,  1891,  balance  unexpended $13,343.97 

June  30,  1892,  amount  exi)onded  during  fiscal  year 10,  263. 40 


July  1,  1892,  balance  unexpended 3, 080. 57 

July  1,  1892,  outstanding  liabilities 7. 33 


July  1, 1892,  balance  available 3,073.24 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 23, 073. 24 


'  Amounts  that  can  be  profitably  exi^ended  in  fiscal  year  ending  June  30, 1S.U : 

For  diverting  Yazoo  River  System $750, 000 

For  continuing  work  on  Yazoo  River  proper 45, 000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

The  amounts  expended  during  the  fiscal  year  ending  June  30,  1892,  sind  the  bal- 
ances unexpended  July  1,  1892,  are  as  follows : 


^dSrinl"^       Balances 
I      yea?.        unexpeuaed. 


I 


For  general  iinprovcmcut,  cai'e  of  plant,  eto j    $9, 704. 95 

For  pumping  ilredge-boat 202. 99 

For  survey  below  Louisville,  Xew  Orleans,  and  Texas  Railway  Bridge  . . 


Total. 


10,263.40  I 


$690. 35 

2, 387.  99 

2. 23 


3, 080.  S7 


COMMERCIAL  STATISTICS. 


For  a  period  of  sixty  days  during  the  past  year  navigation  from  Vickslnirg  was 
Buspended  on  account  of  the  mouth  of  the  river  being  closed.  With  the  mouth  opeu 
the  river  is  navigable  its  entire  length  the  year  round. 
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LUi  of  MienmboaU  that  navigated  Yoioo  Rirtr  in  fiscal  year  XS9S. 


Nmne. 


ClUA. 


Praft. 


u 

3 


Birdie  fiailry  . . . 
hl^iika  Com  welt 

JohfiF.AUeu,.. 
Ike  BonliJtni 


8temwbc«l . 

..Ao 

„.do., 

...do.. 

.,.ilo  ....... 


Liide  B '  ..  d©  . 


JooSoay... 


.  Ahy  . 


1232.40 

78.62 

24L50 
44.49 

5.0O 

27.74 


Ul-O 
140.0 

75.0 
130.3 

S3. 4 

135,0 
70.8 


F0ft 

2310 

20.0 
10.6 
34.0 

lao 

me 

15.2 


75.0 


HilMsmla SriniwliO(>l..'157.06   135. 0 


DyiTiibiiTg  ......  . . , . ilrt 


GniDTna. 
CuTieral  MiJtwi 
Hill  City..-  .. 

New  Idea 

Kaeket 

JtMJ 


lliiAton     tJoinbs, 
No.  'J. 


n.  M,  Tijwiiscntl 


....ilo  ...... 

...do...... 

-  do 

..  ilo 

-ilo 

Tug ... 

Htonivi  In  rl 
.   .,do. 


73.08     03. 0 

44.  H2     W.O 


72.45 


05.2 
0 


Oft.00|    05. 

lJft.lU^  125.0 

Tt±H     80.0 
18. 07     44. 5 


Fett. 

8.6 

i.6 
4.6 
4.2 
3.« 


FtAn. 
I    1 


10.0 

25.0 

18.4 
IB.  4 

17.3 

22.0 

26.0 


16. 
10,0 


4.0^  S 

7.0}... 


Ft.in 

4  0 

A  % 

3  S 

4  0 

3  6 

6  0 


8.0 

4.0 
3.0 

a.1 

4.B 
4.0 


0    0 
7    0 

2    0 


2]      3.6 


1  e 

2  0 
1  8 

1  6 

2  0 
1  10 

4.0  &  e 


%.0e     9&Q     22.0      3.4 


IB.O,      8.1 


5    0 

e  0 


4  6 

3  0 

4  0 

a  3 

4  0 

4  0 


3    0 
5    0 


Ya£oo  city  and 

Bf-lrona. 
Viekslmrjz  uid 

Greenwood- 
Ywoo  City  »sid 

Snndowti'r  Rivor. 
GT««>iiwoc>dl    and 

Yazoo  City. 
Tfckaburc  and 

Gr^enwooa. 
.^. .do. ........... . 

Nat«h«s  and  Ah' 

thony  Fflrry, 
N  a  tc^'bet  and 

Diniitbof  Y«4K». 

Y  i  c  k  a  htLT£  and 
Coldw.%terRlTOT. 

YickftboTg  and 
Tflllaltatcbee 
Kiver. 

Y  i  c  k  B  burs  and 
tSrcenwo^. 

Y  i  ck  a  burg  and 
Yazoo  City. 

Kot  r<*|.jorted 

Yaxoo    City    and 

L  "Argent. 
Yazoo   City   aad 

IkJxoDa.     . 
Viekftburg  and 

Boiiflnw<?r  Rivisr. 
V 1  c  k  .4  burg  and 

Greeawood. 


Vickabarg  and 
varfooa  uoiitU, 
towing  UmbftT. 

Hev  Cmeaua  and 
Tallabatclifle 
River,  wittLfouT 
hargcA. 

NuwOrleaoa  and 
Cold  water  River. 


144 
S3 

105 

10 

34 

S5 
1 

I 

1 

10 

30 
40 


T03 
TM 
103 

301 
330 


in 

40 

45 

1 

1 
18 


100 


300 

300 
6S 


Summary  of  commei'ce  reported. 


Cotton 

Cotton  ae^d 

Hides  and  ekins. 

Live  fitock , 

Lumber 

Staves 

Provisions 

Grain 

Saw  logs 

MiscellaneoiiB  . . . 


Articles. 


Total  freight  for  Yazoo  proper 

To  whicb  shonla  be  added  the  commerce  of  Tallahatchee  River,  Tehula  Lake, 
Big  Sunflower  River,  and  Steele  Bayou,  whicb  was  brought  out  through 
Yazoo  River 


Total  Yazoo  Biver  and  tributaries. 
Estimated  yalae 


lS91-'92. 

1890-'91. 

Ton9. 

Tont. 

§6,653 

13,750 

16, 670 

12.500 

10 

10 

124 

60 

3,318 

3,600 

6,864 

1,350 

10,502 

9,020 

12,531 

11.080 

15,000 

2,140 

12,624 

10,540 

03,205 


116, 021 


64,050 


g7,S88 


161,638 


$7,851,500      «6, 315. 275 
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TKe  Georgia  Pacific  Division  of  the  Richmond  and  Danville  Railroad  crosses  Yazoo 
River  at  Fort  Loring,  5  miles  below  Greenwood,  and  the  Louisville,  New  Orleans 
and  Texas  Railway  crosses  abont  15  miles  above  the  mouth.  The  latter  road  has  a 
branch  from  Clarksdale  to  Minter  City  on  the  Tallahatohee,  which  will  be  extended 
down  the  stream  to  Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad, 
from  I^arsous,  on  the  Yallabusha,  to  Jackson,  Miss.,  runs  parallel  to  the  river,  touch- 
ing at  Greenwood,  Sidon,  Tchula,  and  Yazoo  City,  and  has  a  tap  line  from  Tchula  to 
the  main  line  at  Durant. 


V  II. 
IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

Tchula  Lake  or  Eiver  is  the  name  given  to  the  east  and  narrowest 
channel  of  Yazoo  Eiver,  where  it  divides  in  passing  Honey  Island.  It 
is  whollv  within  Holmes  County,  Miss.,  and  is  about  60  miles  long. 
Honey  Island  is  about  100  miles  above  the  mouth  of  Yazoo  Eiver,  and 
fertile  plantations  join  each  other  along  its  banks,  their  annual  product 
being  estimated  at  about  20,000  bales  of  cotton.  When  the  water  is 
high  enough  to  cross  the  bars  the  Yazoo  and  Tallahatchee  steamboats 
make  trips  through  the  lake. 

In  accordance  with  the  requirements  of  river  and  harbor  act  of  March 
3, 1879,  an  examination  of  the  lake  was  made  that  year  with  a  view  to 
its  improvement,  and  the  principal  obstructions  to  navigation  were 
found  to  be  snags  and  logs  in  the  lower  part  and  leaning  timber  and 
shore  snags  along  both  banks  from  the  head  to  the  foot  of  the  island. 
The  project  contemplated  removing  these  obstructions  to  permit  light- 
draft  boats  to  enter  the  lake  earlier  in  the  season,  and  the  estimated 
cost  was  $10,000,  if  all  the  work  should  be  done  in  one  low-water  sea- 
sou.  (Eeport  Chief  of  Engineers,  1880,  pages  1360, 1351.)  The  work 
is  of  such  nature  that  it  must  be  gone  over  to  remove  obstructions  that 
are  added  from  time  to  time. 

The  api)ropriation8  have  been  as  follows : 

By  act  of— 

March  3, 1881 $3,000 

August  2, 1882 2,500 

July  5, 1884 1,500 

August  5, 1886 - 2,000 

August  11, 1888 3,000 

September  19, 1890 3,000 

Total.../. 15,000 

Operations  upon  this  improvement  have  been  conducted  by  hired 
labor.  Work  was  commenced  at  the  head  of  the  lake  July  16,  1881, 
and  carried  downstream  to  the  foot,  where  it  was  suspended  Septem- 
ber 8, 1881,  and  consisted  of  cutting  and  girdling  leaning  timber  and 
removing  the  worst  snags.  Operations  were  resumed  at  the  mouth 
September  1,  1882,  and  carried  up  to  the  head  of  the  lake  and  sus- 
pended the  middle  of  November,  1882.  Nothing  was  done  the  follow- 
ing season,  as  no  funds  were  available,  but  December  22, 1884,  work 
was  resumed  at  the  head  of  the  lake  and  carried  down  to  the  foot  and 
suspended  February  11, 1885.  The  next  work  was  done  by  the  United 
States  snag-boat  MeigSj  which  was  employed  December  19-25, 1886,  and 
AprU  11-30, 1887,  in  removing  the  heavier  obstructions  and  clearing  a 
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fjofxi  navigable  cliaimel  90  ft*et  wide  for  a  clii^taD  ce  of  44  m  ihd^.  February 
1-lU,  1H89,  tlie  Meigs  was  employed  again,  and  worked  from  the  foot 
to  the  head  of  the  lake  and  back,  removing  the  heavier  ob^structioiis, 
after  which  operations  were  suspended  until  the  water  Bhoold  fall  .sufti- 
eientlj^  for  a  chopping  party  to  ciinunence  clearing  the  banks'?,  but  as  a 
fa  voidable  oi>i>ortun]ty  for  the  ajvantageons  expenditure  of  the  small 
balance  available  was  not  presented  during  the  following  seasou  noth- 
ing was  done  until  lJe<  ember  10,  18110,  when  the  Meign  was  used  for  the 
succeeding  ten  days  in  removing  snags,  tree  slides,  etc.,  from  the  chan- 
nel. 

Tlie  work  of  d topping  parties  and  tlie  snag  boat  from  1881  to  \^W 
resulted  in  clearing  the  greater  portion  of  the  leaning  timber  from  the 
banks  and  in  the  removal  of  the  main  obstructions  from  the  channel, 
giving  greater  safety  to  the  passage  of  steamboats  through  the  hike. 
The  main  work  then  remaining  to  be  done  consisted  of  clearing  the 
new  growth  of  trees  and  brush  from  the  banks.  The  brash  grew^  so 
rafudly  and  to  such  extent,  that  in  many  plaees  the  clear  ehaimel 
srartTly  exceeded  50  feet  in  width,  impeding  pass^ing  vessels  and  catch- 
ing drift. 

Vm  tlie  removal  of  these  obstructions  operations  during  the  fiseal 
year  1S92  w^tTC  as  follows: 

After  suspending  work  on  bayous  Eondoway  and  Yidal,  the  chop- 
l>tng  party  whieh  had  been  employed  on  that  improvement  was  trans* 
ferret!  to  Tchula  Lake,  The  quarter  boat  and  outfit  ivere  towed  by 
the  United  Btates  mmglm^t  Flormce  to  the  head  of  the  lake,  where 
w(U'k  was  commenced  August  18, 1801,  and  carped  down  to  Dunbar- 
Um,  about  15  miles  abr>\'e  the  nioutli,  where  it  was  suspended  Decem- 
ber 16,  1801,  the  a%^ailable  funds  being  exhausted,  Ihirlng  the  greater 
portion  of  the  time  the  stage  of  water  w^a^  very  low,  aiui  eltective  work 
was  done.  Operations  consisted  of  clearing  the  brush,  cutting  shore 
snags  and  logs,  felling  and  girdling  leaning  timber  along  both  bankB, 
and  removing  snags  from  the  channel  as  far  as  practicable.  Thebrui^h 
was  well  cleared,  and  Btunips  of  felled  trees  were  destroyed  wherever 
there  was  a  probability  of  their  being  dangerous  to  boats.  The  work 
was  carried  on  under  the  supervision  of  Overseer  William  Y.  Hall, 
who  reported  the  following  summary  of  the  four  months'  operations: 

SquaTe  yards  brash  und  willows  cut < . ,, .... . 56»  735 

Logs  and  shore  SDags  removeil  ..--,...,,.„..,„„ , . . .  2, 743 

LeauiDg  trees  cut ,.,._,,,...,.,.„, 1,833 

Leaiiiiwtrepa topped  _, ,,,..,,.,.,.,. ..„, .,-.... TH 

Tr«c^.Ji  girdlad  .........-.,,,-.,,,..-.,,., ,*  1,624 

Snags  removed  firom  channel  ,„,..-, .,.,.,., , 340 

The  work  in  this  stream  has  resulted  in  giving  greater  ease  and  safety 
to  the  fKissa^^e  of  boats,  but  the  period  of  navigation  has  not  been  pnJ- 
longed;  in  faet,  it  is  reported  that  the  bars  at  the  head  of  the  lake  and 
bf^low  Marcella  to  tlie  mouth  of  Black  Creek  are  enlarging  gradually, 
and  eaeh  year  it  requires  a  lifrtle  higher  stage  of  water  to  enable  boats 
to  pass  through  the  lake.  Brush  or  light  pile  dams  at  the  bats  ean  be 
built  at  little  expense,  and  a  c^nsidenible  incre*ise  of  depth  obtained , 
The  work  of  clearing  the  banks,  begun  last  season,  should  be  carried 
out  8yst«inatieally,  and  by  the  expenditure  of  $6,000  in  one  low- water 
season  can  be  completed  so  that  farther  work  would  not  be  necessary 
for  several  yeai'S, 
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Money  statement, 

.Tnly  1, 1891, balance  unexpended $3,586.23 

June  30, 1892,  amount  expended  during  fiscal  year 3, 556. 82 

July  1, 1892,  balance  unexpended 29. 41 

July  1, 1892,  outstanding  liabilities 9?00 

July  1, 1892,  balance  available 20,41 

Amount  appropriated  by  act  approved  July  13, 1892 3,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 020. 41 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1894  6, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

In  general,  when  the  water  is  high  enough,  Yazoo  River  steamboats  run  through 
the  lake. 

List  of  stern-wheel  steamboats  tJml  navigated  Tckula  Lake  in  the  fiscal  year  1892, 


i 

a 

1 

i 

4 

Feet. 
30.6 
29.0 
24.0 
17.3 

1 

Draft. 

t 

o 

1 
1 

Name. 

• 

1 

AdfliAE   Faison            

241.5 
232.4 
133.9 
74,25 

Feet. 
135.0 
140.0 
130. 0 
05.2 

Feet. 
4.9 
4.6 
4.2 
2.1 

Ft.  in, 
2    2 
2    2| 
1    8 
1    3 

Ft,  in. 
5    0 
5    2 
4    0 
3    2 

8 
20 
10 
24 

61 

251 

62 

50 

Dliiuks  Com  well      .         

John  F.  A  lieu    ...   .   '   

Gen.  Miles 

Summary  of  commerce  reported. 


Cotton , 

Cotton  seed  — 

Live  stock 

Lumber 

Staves 

PrcrvisioDS 

(Jrain 

MlAcellnneous  . 


Total  freight. 
Efttimated  value  — 


Articles. 


18ai-'92.     1890-'9L 


Tons. 
1.350 
2,505 
•      24 
1,460 


1,055 
1,110 
1,360 


Tons. 

1,500 

2,100 

27 

1,230 

3,615 

600 

600 

700 


8.864  I 
$337,000  1 


10,272 
iM92,000 


The  Yazoo  branch  of  the  Illinois  Central  Railroad  from  Parsons,  on  the  Yallabusha, 
to  Jackson,  Miss.,  runs  parallel  to  the  lake,  and  also  has  a  tai>  lino  from  Tchula  to 
the  main  line  at  Duraut,  and  has  diverted  a  large  amount  of  the  business  formerly 
done  by  steamboats. 
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V   12. 
IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

Tlii*  htsitlwiita'rf  of  Tiinaliiitt'liee  River  are  in  Tippah  Countj^  in 
iioitlierii  Mississippi,  wli**iire  it  Jiows  in  a  p^neral  soath westerly  clixei.'- 
tmii  throu^di  tLt^  count  it^s  of  lluiim,  Lafayette,  Panola,  joins  Cold  water 
River  iu  Quitman,  and  tlien,  as  the  main  stream^  flows  in  a  soutlierly 
direetioiL  througb  "J'allaliatchee  and  Le F! ore  eoun ties,  and  nniteswith 
the  Yallahnsha  iu  farniiji^i;  Yazoo  Eivei\ 

Under  river  and  harbor  act  of  June  18, 1878,  an  examination  Tras 
made  that  year,  and  the  project  based  thereon  contemplated  improve- 
ment of  low- water  navigation  of  the  river  from  its  iunction  with  the 
Coldwater  to  the  mouth,  a  distance  of  about  100  miles,  by  removal  of 
snags,  sunken  logs,  and  leaning  timber,  and  the  wreck  of  the  steamer 
Star  of  the  West,  8  miles  above  the  mouth.  The  estimated  cost  of  the 
work  was  $40,000,  if  completed  in  two  consecutive  low-water  seasons. 
(Report  Chief  of  Engineers,  1879,  pages  982-986.) 

The  following  appropriations  have  been  made:  ~^ 


By  act  of— 

>farch  3,1879 $6,000 

June  14,1880 9,000 

March  3, 1881 3,000 

August  2, 1882 3,000 

July  5, 1884 3,000 


By  act  of— 

Augusts,  1886 $3,500 

August  11, 1888 5,000 

September  19,  1890... 5,000 

Total 37,500 


By  the  terms  of  the  acts  $5,000  of  the  appropriation  of  1880,  $2,000 
of  the  appropriation  of  1881,  and  all  of  the  appropriation  of  1882  were 
required  to  be  expended  above  the  mouth  of  Coldwater  to  BatesviUe, 
in  the  part  of  the  river  known  as  the  Little  Tallahatchee,  which  was 
not  included  in  the  original  project  or  estimate  of  cost. 

The  improvement  was  commenced  at  the  mouth  September  18, 1879, 
by  the  United  States  snag  boat  Florence,  and  carried  upstream  to  within 
20  miles  of  Sharkey  Landing,  where  work  was  suspended  November  20, 
1879.  Operations  during  this  period  consisted  of  the  removal  of  lean- 
ing timber,  which  obstructed  navigation  at  all  stages.  The  work  of  the 
Florence  was  resumed  the  latter  part  of  August,  1880,  at  Pecan  Point, 
and  continued  down  to  the  mouth,  where  operations  were  suspended 
October  18, 1880.  For  the  stretch  of  river  above  mouth  of  Coldwater 
to  Bates\ille  a  flatboat  was  built  and  fitted  up  with  necessary  ma- 
chinery, and  work  was  commenced  early  in  October,  1880,  at  the  mouth 
of  Coldwater  and  continued  upstream  to  Bat/Csville,  whiere  it  was  sus- 
pended at  the  close  of  January,  1881.  Operations  consisted  of  remov- 
ing snags,  logs,  leaning  timber,  rafts,  and  drift  piles.  This  work  was 
resumed  at  BatesviUe  June  4, 1881,  and  between  that  date  and  August 
9,  1881,  was  carried  down  to  mouth  of  Coldwater.  During  this  period 
the  river  was  very  low,  and  in  places  blocked  with  drift,  through  which 
a  channel  was  cut  wide  enough  for  boats  to  pass  on  a  good  stage  of 
Avater.  From  the  mouth  of  Coldwater  the  boat  was  dropped  down- 
stream, removing  the  principal  obstructions,  as  far  as  practicable  with 
the  limited  amount  available,  on  the  way,  and  thoroughly  cleaning  a 
bad  stretch  of  river  near  Pecan  Point,  complained  of  by  steamboat  men, 
after  which  work  was  suspended  about  the  middle  of  September,  1881. 
Under  the  act  of  1882  work  was  resumed  at  BatesviUe  September  15, 
1882,  and  carried  down  to  within  6  miles  of  the  mouth  of  Coldwater, 
where  operations  were  suspended  November  30, 1882.  Owing  to  lack 
of  funds  nothing  was  done  during  the  following  season,  but  from  No- 
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vember  1  to  December  6, 18S4,  the  United  States  snag  boat  Meigs  was 
employed  in  thoroughly  clearing  the  obstructions  in  the  lower  part  of 
the  river  for  a  distance  of  about  25  miles  above  the  mouth.  Work  with 
the  Meigs  was  resumed  under  the  next  appropriation  December  1, 
1886,  but  December  27  the  boat  was  withdrawn  on  account  of  high 
water  until  May  11, 1887,  after  which  work  was  continued  until  June 
10, 1887,  and  carried  from  the  mouth  to  Sharkey  Landing  before  the 
funds  were  exhausted.  No  work  was  done  the  following  year,  no  fiinds 
being  available,  but  May  18-31  and  June  13-17, 1889,  the  Meigs  again 
worked  over  the  lower  river  as  high  as  Williams'  woodyard,  18  miles 
below  Sharkey,  suspending  operations  the  latter  date  on  account  bf 
high  water.  November  8  to  December  24, 1889,  the  Meigs  was  employed 
between  the  mouth  and  Oassidy  Bayou,  1  mile  below  Sharkey.  Under 
the  act  of  1890  the  Meigs  entered  this  river  November  1, 1890,  and 
worked  rapidly  up  to  Sharkey  Landing,  as  it  was  desired  to  carry  oper- 
ations to  the  mouth  of  Coldwater  before  the  water  should  fall.  The 
boat  reached  a  point  6  miles  above  Sharkey  November  7,  but  found  the 
water  too  low  to  go  farther,  and  turned  back,  and  was  employed  on  the 
40  miles  below  Sharkey  until  November  17.  On  the  latter  date  a  slight 
rise  set  in,  and  the  work  was  carried  up  to  Mead  Landing,  at  mouth  of 
Tillatoba  River,  about  25  miles  above  Sharkey,  until  November  26, 1890. 
During  the  remainder  of  November  the  boat  worked  in  the  lower  part 
of  the  river.  Nothing  further  was  done  until  June  15, 1891,  when  the 
Meigs,  which  had  been  working  in  the  Yazoo,  entered  this  stream  and 
worked  for  six  days,  removing  tree  slides,  etc. 

The  work  from  1879  to  the  end  of  the  fiscal  year  1391  resulted  in 
great  benefit  to  navigation  of  that  part  of  the  river  below  Sharkey 
Landing,  enabling  steamboats  to  run  to  the  latter  place  the  year  round, 
while.before  the  improvement  commenced  there  was  navigation  for  only 
about  6  months  of  the  year.  While  the  project  contemplated  work  from 
the  mouth  up  to  the  junction  of  the  Coldwater  and  Little  Tallahatchee, 
little  has  been  done  above  Sharkey  Landing,  for  the  reason  that  the 
available  funds  were  not  sufficient  for  extending  operations  farther,  and 
because  the  steamboat  interest  reported  that  boats  would  not  go  above 
that  landing  except  to  make  occasional  trips  into  Coldwater  Kiver  at 
high  stages,  when  navigation  was  as  good  and  about  as  safe  as  in  the 
lower  part  of  the  stream.  In  1890,  however,  the  steamboat  men  re- 
quested that  snagging  operations  be  extended  above  Sharkey  to  the 
forks. 

The  work  in  the  Little  Tallahatchee  Eiver,  above  the  mouth  of  Cold- 
water  to  Batesville,  has  resulted  in  no  benefit  to  navigation  or  com- 
merce, as  there  has  been  little  or  no  trade  in  that  part  of  the  stream 
since  the  war.  It  was  not  recommended  by  the  officer  in  charge,  and 
at  the  close  of  operations  in  1882  he  reported: 

On  the  stretch  of  river  between  Batesville  and  the  mouth  of  Coldwater  I  do  not 
think  it  advantageous,  in  a  commercial  view,  to  expend  any  more  money.  There 
has  not  been  a  boat  on  this  section  of  the  river  since  the  war.  I  doubt,  even  if  the 
river  was  improved,  that  boats  could  be  induced  to  run. 

During  the  fiscal  year  1892  operations  were  continued  as  follows : 
The  United  States  snag  boat  MeigSj  P.  R.  Starr,  master,  commenced 
work  at  the  mouth  October  1, 1891,  and  continued  in  this  stream  until 
theend  of  that  month,  at  which  time  the  available  funds  were  exhausted. 
The  river  was  at  a  low  stage,  and  eflfective  work  was  done.  A  short 
distance  above  Pecan  Point,  about  15  miles  below  Sharkey,  the  boat 
was  compelled  to  turn  back  October  19  on  account  of  falling  river  and 
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the  alight  tlt^ptli  on  bara  above.  It  letumeii  to  the  mouth  and  then 
worked  biick  iip^^treara  about  20  miles  t4.»  Yuba  Dfiin,  iuhX  at  the  end 
of  the  month  retarued  to  Yazoo  Kiver.  The  drag  I'ljain  wai^  kept  down 
aJl  the  thne,  and  where  it  failed  to  catch  the  bottom  logs  an  anchor  was 
dragged  to  dislodge  them.  The  principal  points  where  work  was  done 
are  as  follows:  Dogwood,  Dogwood  Bend,  Emma  Cut-oflf,  Glen  Burr, 
Burr  Field,  Jim  White,  Terry  Field,  Parrish,  Wildwood,  Woodstock, 
Lock  Lomond,  New  Hope,  Shell  Mound,  Sunny  Side,  Eed  Cross,  Sandy 
Ridge  Reach,  Omega,  Holly  Grove,  Portwood,  bends  below  and  above 
Bayou  Winchello,  Moss  Place,  bend  below  Walton's,  Shady  Grove, 
Blythes,  and  Pecan  Point.  The  master  and  pilots  of  the  steamer  Johti 
F.  Allen  (the  only  boat  running  in  Tallahatchee  at  the  time)  reported 
in  commendatory  terms  regarding  this  work. 
The  following  is  a  summary  of  the  month's  work : 

Suags  pulled 291 

Stumps  pulled 107 

Shore  snags  cut - 46 

Logs  removed  from  channel 44 

Wrecks  removed,  viz :  Large  shaft  and  three  flanges  of  steamer  Edward  J.  Gay 
(burned  1863),  near  the  mouth.  Also  blew  up  and  removed  about  3  cords  of  frames, 
deck  beams,  and  sides  of  steamer  Star  of  the  West  (sunk  1863),  8  miles  above  the 
mouth. 

There  can  be  no  doubt  that  the  work  in  this  river  has  been  of  great 
benefit  to  navigation  from  the  mouth  up  to  Sharkey  Landing,  but  the 
trouble  has  been  that  with  the  small  amounts  appropriated  nothing 
could  be  attempted  beyond  the  removal  of  the  worst  obstructions. 
Lieut.  Col.  Benyaurd  estimated  that  the  obstructions  below  the  mouth 
of  Cold  water  could  be  removed  in  two  consecutive  seasons  of  low  water 
at  a  cost  of  $40,000.  The  appropriations  during  a  period  of  thirteen 
years  aggregate  $37,500,  of  which  the  law  required  $10,000  to  be  ex- 
pended on  a  part  of  the  stream  not  included  in  the  original  project. 
New  obstructions  are  brought  into  the  river  every  year  by  sliding  and 
caving  banks,  and  the  shifting  and  scouring  of  the  channel  exposes 
others  on  the  bottom  or  lodges  them  upon  the  bars.  A  snag  boat 
should  be  used  for  a  short  time  each  year  in  removing  obstructions  in 
the  channel,  but  the  appropriation  should  be  large  enough  to  permit 
the  systematic  clearing  of  the  banks,  and  the  sum  of  $10,000  can  be 
expended  to  advantage  in  this  way  in  one  season  of  low  water,  and 
result  in  permanent  benefit  to  navigation. 

Money  st<itement, 

July  1,  1891,  balance  unexpended $2,031.02 

June  30,  189^,  amount  expended  during  fiscal  year 2^  012. 50 

July  1,  1892,  balance  unexpended  18. 52 

July  1,  1892,  outstanding  liabilities 17. 00 

July  1, 1892,  balance  available 1. 52 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 001. 52 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  that  can  be  profitably  expende<l  in  fiscal  year  ending  June  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


This  river  was  navigable  to  Sharkey  Landing  the  entire  year.  Burins  high  staces 
boats  ran  to  Mead  Landing,  at  month  of  Tillatoba  Creek,  and  occasionally  into  Cold- 
water  River. 

Li8t  of  boats  that  navigated  Tallahatchee  Biver  in  fiscal  year  1892, 
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1 

1 

1 

1 
15 

1 

1 

AddioE.Fai8on. 

John  F.Allen.... 
BlankBCornwell. 
Lake  City 

Stem .  wheel 
steamboat. 

....do 

....do 

....do 

241.5 

133,9 
232.4 
35.8 
27.74 

95.96 

Feet. 

135.0 

130.2 

140.0 

75.0 

75.0 

98.0 

Feet. 
80.6 

^0 
16.6 
16.0 

22.0 

FeeL 
4.9 

4.2 
4.6 
4.6 
6.0 

8.4 

Ft.in. 
2    3 

1  8 

2  2i 
1    4 
7    0 

Ft.in. 
5    0 

4  0 

5  2 
3    2 
8    0 

Monthand  Sharkey 
Landing. 

do 

do 

do 

78 

380 
16 

JoeSeay* 

Huston  Combs, 

Tuff 

Vicksbnrg  and 
Marks  Landing, 
Coldwater  River. 

New  Orleans  and 
Coldwater  River 
(with  4  barges). 

Tallahat<- h e e  and 
New  Orleans. 

New  Orleans  and 
Coldwat«r  River. 

From  VickMburg 

Greenwood  and 
Sharkey. 

From  Vickaburg 

Stem- wheel 
steamboat. 

Coal  flats 

No.  2.* 
Slxflatboats 

H.M.Townsend*. 

Stem -wheel 

steamboat. 

....do 

89.7 

52.84 
72.45 

146.61 

116.7 

99.0 
95.2 

125.0 

18.0 

16.2 
17.3 

26.0 

8.1 

3.6 
2.1 

4.0 

Racket 

1  10 

1  3 

2  0 

3* '2' 

General  Miles  . . . 
New  Idea* 

....do 

....do 

30 

*  Towboats  carrying  1  or  more  barges. 
Summary  of  commerce  reported. 


Articles. 


Cotton 

Cott^m  .«ie©d 

Hides  and  nkins  . 

Livestock 

Lumber 

Staves  

Provinions 

drain 

Saw  logs 

MiacellaneouH  . . . 


Total  freights 


Estimated  value $2,428,000  i 


1891-'92. 

1890-91. 

Tons. 

Tons. 

5,588 

4,000 

8, 257 

6,000 

53 

a 

31 

32 

1.188 

1,424 

3,204 

9, 245 

5,571 

4,-JOO 

5,725 

4.H00 

24, 473 

19, 000 

6,829 

5,000 

60,419 

53,706 

$2, 428,  QUO 

$2,115,000 

I 


The  Louisville,  New  Orleans  and  Toxa«  Railway  has  a  branch  line  from  CI  arks- 
dale  to  iMinter  City  on  the  Tallahatchee,  which  will  be  extended  to  connect  with  the 
Georgia  Pacific  near  Greenwood,  and  the  Georgia  Pacific  and  Illinois  Central  Rail- 
roads at  Greenwood^  are  competitors  for  the  trade  of  the  Tallahatchee  River. 


V  13. 

IMPROVEMENT  OF  STEELE  AND  WAISHINGTON  BAYOUS,  MISSISSIPPI. 

Steele  Bayou  has  its  source  in  Swan  Lake,  in  Wa8bin<?ton  County, 
Miss. ;  flows  in  a  general  southerly  direction,  forming  the  outlet  of  Lake 
Washington,  with  which  it  is  connected  by  Washington  Bayou,  a  stream 
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about  7  mOes  in  length,  aud 
its  mouth.    Its  ccrtirs©  m  p 
about  85  miles;  the  fall  m  .nli^ 
cept  when  the  Mississippi  is  h 
back  water. 

An  examination  of  Steele  Ba 
made  under  river  and  harbor  ai 
1883,  the  officer  in  charge  rep 
(Report  Chief  of  Engineers,  1884 

The  following  appropriations  h 

By  act  of— 

July5, 188i 

Augusts,  1886 

August  11, 1888 

September  19,  1890 


Total 


The  act  of  1834  provided  for  impro 
ington  Bayou  has  been  included  in  t 
project  contemplates  removing  snags, 
ber  to  improve  high-water  navigation. 

Work  with  a  chopping  party  was  a 
Lake  November  1, 1884,  and  was  carri 
bayou  and  suspended  February  11, 1885, 
of  the  principal  obstructions  only.    It  W£. 
at  the  head  of  Washington  Bayou,  contin 
40  miles,  and  suspended  early  in  January, 
ing  was  done  the  following  season,  as  the  i 
sufficient  to  resume  work.    February  11, 1?. 
and  employed  for  sixteen  days  in  removii 
mouth  of  Washington  Bayou  down  to  withiL 
was  then  withdrawn  on  account  of  high  w; 
light-draft  steamboat  was  employed  to  remo 
Eagle  Plantation  down  to  the  mouth,  about  i 
of  1890,  the  United  States  snag  boat  Floreru. 
Bayou  February  8, 1891,  and  worked  until  the  t 
it  was  withdrawn  on  account  of  high  water.    O^. 
the  mouth  up  to  the  foot  of  Poindexter  Island,  a 

From  1884  to  the  end  of  the  fiscal  year  1891,  Ste 
over  twice  from  Swan  Lake  to  the  mouth,  and  the « 
ington  Bayou  were  removed  in  188G,  resulting  in  gi 
to  steamboat  navigation  at  high  stages,  but  opt 
means  thorough  on  account  of  the  small  appropriat 

In  the  fiscal  year  1892  work  was  continued,  as  fo 

After  suspending  operations  in  Tchula  Lake  tht 
been  used  in  that  stream  was  transported  to  the  moui 
December  21, 1891,  and  a  chopj^ing  party  organized, 
ried  from  the  mouth  upstream  about  22  miles,  and  susj 
12, 1892,  when  the  funds  were  exhausted.    Operations 
under  the  supervision  of  Overseer  William  V.  Hall,  a\ 
following  summary  of  work  done,  viz: 


Snags  removed  from  cb.iuiiel 28 

Jams  removed 1 

Side  jams  removed 6 

Shore  suags  and  logs  cut 157 

Leaning  trees  cut 924 


Leaning  trees  topped . . 

Trees  girdled 

Square  yards  brush  anp 
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The  region  bordering  the  upper  part  of  Steele  Bayou  and  Washing- 
ton and  Swan  lakes  furnishes  the  principal  products.    The  lower  part 
of  the  bayou  is  subject  to  overflow  from  backwater,  and  not  much  land 
ill  the  vicinity  is  cultivated.    The  west  side  of  Lake  Washington  is 
neiir  the  Mississippi,  and  a  loop  line  of  the  Louisville, New  Orleans  and 
Texas  Eailway,  from  Coahoma  to  Eolling  Fork,  passes 'between  Swan 
Lake  and  Lake  Washington,  and  diverts  the  main  traflBc  from  the 
bayou  before  navigation  opens.    Steamboat  navigation  in  Steele  Bayou 
was  not  commenced  until  1879,  and  since  the  construction  of  the  rail- 
road in  1884  it  has  decreased  steadily  until  for  several  years  past  the 
trade  has  amounted  to  little  or  nothing.    In  view  of  the  limited  com- 
merce to  be' benefited  and  the  cost  of  maintaining  the  work  by  the  re- 
moval of  new  obstructions,  added  from  time  to  time,  it  is  not  believed 
that  any  further  amount  can  be  expended  profitably  for  the  improve- 
ment of  this  stream,  and  estimates  for  that  purpose  are  omitted. 

Money  statement, 

July  1, 1891,  balance  unexpended $979.34 

June  30, 188^,  amount  expended  during  fiscal  year 966. 67 

July  1, 1892,  balance  unexpended 12.67 

July  1,  1892,  outstanding  liabilitiea 0.31 

July  1,  1892,  balance  available 12. 36 

Amount  appropriated  by  a<5t  approved  J  uly  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2, 512. 36 


COMMERCIAL  STATISTICS. 

This  stream  is  reported  by  steamboat  men  as  navigable  only  when  the  gauge  at 
Vicksburg  reads  33  feet  or  above. 

In  the  past  fiBcal  year  the  stern-wheel  steamboat  Ike  Bonham,  78.52  tons,  made 
one  round  trip  from  Vicksburg  to  Magnolia,  Miss.  No  other  boats  ran  intu  the 
stream. 

The  commerce  reported  for  the  year  is  given  below : 


Article*. 

1891-'92. 

1890-'91. 

1889-'90. 

Cotton 

Tons. 

9 

190 

1,335 

50 

Tons. 

1 

50 

150 

125 

Tona. 
8 

Cotton  seed 

346 

Lumber  (saw  logs ) 

MiWrf^llftp w>fls  - . r  - . . 

Total  down  freights 

1,584 
100 

326 
300 

354 

Betomfreights 

350 

Totalfreights 

1.084 

626 

704 

iCstfraatod  YAlne 

$10, 000 

$16,000 

$50,000 

The  branch  of  the  Louisville,  New  Orleans  and  Texas  Railway  referred  to  in  this 
report  has  diverted  traffic  from  the  bayou,  and  owing  to  the  uncertainty  of  naviga- 
tion there  is  no  probability  that  any  portion  of  the  trade  wi^|ji^^f^y^§%njvj  |^^ 
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V14. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

Big  Smiflower  Kiver  has  its  source  in  Mud  Lake,  Coahoma  County, 
Miss.,  2J  miles  from  Friars  Point,  on  the  Mississippi,  flows  in  a  general 
souther]^  direction,  and  enters  Yazoo  Eiver  about  45  miles  above  its 
mouth.  During  extreme  high  water  it  is  navigable  to  Clarksdale,  about 
280  miles  above  the  mouth,  but  Faisonia,  alx)ut  144  miles  above  the 
mouth,  ordinarily  is  considered  the  head  of  navigation. 

Under  river  and  harbor  act  of  June  18, 1878,  an  examination  of  this 
i-iver  was  made,  and  the  project  based  thereon  contemplated  the  removal 
of  snags,  sunken  logs,  and  leaning  timber  obstructing  navigation^  and 
building  wing  dams  to  scour  a  channel  from  3  feet  to  40  inches  deep 
throughout  Olipjiant  Bar  and  Muscle  Shoals,  at  an  estimated  cost  of 
$66,0(K).  Oliphant  Bar  begins  at  th^  mouth  of  the  river  and  extends 
upstream  15  miles ;  Muscle  Shoals  begin  about  38  miles  above  the  mouth 
and  extend  upstream  about  5  miles.  (Report  Chief  of  Engineers,  1879, 
pp.  982-984.) 

The  following  appropriations  have  been  made: 


By  act  of— 

March  3,  1879 $20,000 

JimeH,  1880 8,000 

March  3,  1881 4,000 

AupjU8t2,  1882 5,000 

Julys,  1884 5,000 


By  act  of— 

August  5.  1886 $5,000 

August  11,  1888 5,000 

September  19,  1890 5, 000 

Total 57,000 


The  improvement  was  commenced  in  the  fall  of  1879.  A  light-draft 
steamboat  was  chartered  September  11  and  employed  until  November 
27,  1879,  in  removing  snags,  logs,  etc.,  and  building  10  wing  dams  at 
Oliphant  Bar,  which  increased  the  depth  of  water  to  3  feet  where  there 
had  been  but  18  inches,  and  3  wing  dams  at  Muscle  Shoals.  These 
dams  were  inexpensive  structures  of  light  piles  and  brush,  but  answered 
the  purpose  for  which  intended.  Work  was  resumed  June  19, 1880, 
with  a  light-draft  steamboat,  hired  for  the  purpose,  and  continued  un- 
til De(*ember  4, 1880,  when  it  was  suspended  by  high  water.  During 
this  period  operations  were  carried  from  the  mouth  up  to  Faisonia,  and 
consisted  of  removing  snags  and  logs  from  the  channel,  leaning  timber 
along  the  banks,  and  building  wing  dams  at  Callao  and  Vick  Land- 
ing, which  increased  the  depth  of  channel  from  18  inches  to  3J  feet. 
The  next  season  a  chopping  party  commenced  the  removal  of  leaning" 
timber  and  snags  at  Clarksdale  June  10,  1881.  This  work  was  carried 
downstream  until  June  24,  when  the  party  was  moved  down  to  FaiSonia, 
where  operations  had  ceased  in  1880.  From  June  29  to  September  15, 
1881,  work  was  carried  from  Faisonia  upstream  to  Dougherty  Ferry, 
after  which  the  force  was  transferred  to  the  lower  part  of  the  river, 
where  it  was  employed  in  removing  obstructions,  repairing  the  dams  at 
Callao  and  Vick  Landing,  and  building  new  dams  at  Shell  Kidge  until 
October  27,  1881,  when  work  was  susi)ended  by  high  water.  -In  1882 
operations  of  a  chopping  party  commenced  August  26,  and  were  con- 
tinued until  the  latter  part  of  January,  1883.  Work  during  this  period 
extended  from  Standing  Stumj)  upstream  to  Clarksdale,  and  included 
all  the  upper  river  that  had  not  been  worked  over  previously.  Nothing 
was  done  the  following  season,  as  no  appropriation  was  made  and  the 
balance  available  was  not  sufficient  to  resume  operations.  Under  the 
act  of  1884  a  light-draft  steamboat  was  chartered  October  12  and  em- 
ployed in  the  lower  river  until  December  21, 1884,  in  removing  sna^s, 
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logs,  etc.,  and  building  and  repairing  wiug  dams  where  needed.  This 
work  was  supplemented  by  operations  of  the  United  States, snag-boat 
Meigs  January  1-18,  1885.  From  June  14  until  August  26, 1887,  oper- 
ations were  continued  below  Faisonia  by  means  of  a  light-draft  steamer, 
hired  for  the  purpose,  and  a  force  of  25  to  30  men.  This  work  consisted 
of  removing  obstructions  from  the  channel  and  building  wing  dams 
where  needed  at  the  shoals.  June  7,  July  7,  and  September  1-9, 1889, 
a  steamboat  was  employed  in  going  over  the  work  below  Faisonia,  re- 
moving obstructions  and  building  and  repairing  dams.  Januaiy  10  to 
February  13, 1891,  the  United  States  snag-boat  Meigs  was  employed  in 
the  river  below  Faisonia,  but  was  withdrawn  the  latter  date  on  account 
of  high  water.  In  addition  to  the  removal  of  obstructions,  brush  dams 
were  built  by  the  Meigs  at  head  of  Muscle  Shoals  and  at  Hollywood 
Bar.  The  water  remained  too  high  to  resume  work  until  the  latter  part 
of  May,  but  June  1,1891,  the  snag-boat  Florence  was  sent  into  this  river 
and  worked  until  the  end  of  the  month  removing  obstructions  between 
the  month  and  a  point  18  miles  above  Faisonia. 

Operations  from  1879  to  the  close  of  the  fiscal  year  1891  extended 
over  the  navigable  part  of  the  river  from  Olarksdale  to  the  mouth, 
though  little  has  been  done  above  Faisonia  since  1882,  for  the  reason 
that  it  would  have  resulted  in  no  benefit  to  commerce  or  navigation  to 
clear  the  upper  river  and  allow  the  lower  part  to  remain  obstructed, 
the  appropriations  being  too  small  to  permit  work  over  the  whole.  To 
obtain  the  greatest  benefit  with  the  means  available,  it  has  been  the 
endeavor,  therefore,  to  keep  the  lower  river  open  to  navigation  the 
year  round,  with  the  view  to  extending  navigation  to  Lehrton,  or  higher, 
as  the  work  progresses.  Eegarding  the  benefits  derived  from  the  work 
done,  the  steamboat  men  report  as  follows:  Before  the  improvement 
commenced  the  river  wa«  navigable  for  very  light  boats  about  6  months 
of  the  year;  now  it  is  navigable  the  year  round,  but  difficult  and  dan- 
gerous at  low  stages  on  account  of  shoals,  snags,  and  sunken  logs. 
Larger  boats  are  used,  and  make  the  round  trip  (about  180  miles  and 
return)  in  5  days,  while  before  the  improvement  it  was  unusual  for  a 
boat  to  make  the  trip  under  eight  days.  Freight  rates  are  reported  to 
be  50  per  cent  less.  The  lands  along  the  river  are  being  cleared  and 
settled  rapidly  of  late  years,  which  is  attributed  in  part  to  the  im- 
proved navigation. 
In  the  fiscal  year  1892  operations  were  continued  as  follows: 
As  the  balance  available  July  1, 1891,  was  but  $799.14,  little  work 
could  be  accomplished,  and  it  was  decided  that  nothing  would  be  done 
until  one  of  the  snag  boats  should  be  available  at  a  favorable  stage  of 
water.  This  opportunity  presented  itself  when  the  snag  boat  Florence^ 
J.  H.  Lewis,  master,  was  on  the  way  back  from  Tchula  Lake,  after  tow- 
ing the  quarter  boat  and  transporting  the  chopping  party  to  that 
stream.  The  Florence  entered  Big  Sunflower  River  August  18  and  con- 
tinued work  until  August  30, 1891,  when  the  funds  were  exhausted  and 
the  boat  returned  to  Vicksburg.  ()perations  were  carried  up  to  within 
one-half  ^nile  of  Faisonia,  and  the  following  obstructions  removed: 

Stninx>s  pulled 18 

Logs  removed  from  channel 33 

Leaning  trees  out 23 

Cut  off  sharp  point  which  had  129  trees  and  saplings  on  it. 
The  water  w^as  at  a  low  stage,  and  all  thestump^jj^jjlogiiv^m^^en 
directly  from  the  channel.  ^ 
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Tlie  followiiijr  extrart  from  tny  annual  reiK>rt  for  1891  remains  appli- 
cable to  tliiH  work: 

It  10  TecoinniLru fieri  that  future  appropriatiotia  sltfiH  not  r«Atnct  picpendiltires  to 
defl]^iit«d  utri'ti'hes  of  rivfr,  in  (irder  tluit  the  fund*  iiiiiy  be  applied  wbere  the 
work  is  iioeded  moKt  mid  wIhtp  it  \vi!l  yield  tlie  jt^eateut  benefit  to  navigation. 

The  PstiTiiaU?  of  ^UijKN.i;  inadt*  in  1879,  for  the  iinprovemeiit  of  this  river  (ini^ 
*t8^l/Beport  Chief  of  KTi^iiioen*,  lH7i>)>  did  not  C4>d  tempi  At*?  doing  the  work  at  irre^- 
iihir  iiiti^rviils  extend in^j;  over  a  pttriod  of  lift+'-eii  yi^ure,  ^s  it  will  with  the  usual 
appropriatioiia,  but  wuh  riiadB  with  a  view  to  tiniubinji^  it  in  not  mor<?  than  three  or 
four  t'OiiHeciitive  seaHoiiK.  As  new  obNtruf  fioria  are  added  trom  time  to  time,  it  io 
itni>ossil>le  Ut  make  any  delinitHB  estimate,  biH  if  an  appnvpriation  of  not  less  than 
^'JifjiiiH}  irt  intwle  it  can  be  spent  to  ailvantagr  and  with  eeouomy  in  oni*  or  two  low- 
water  seasons,  and  result  in  greater  benefit  to  navigation  and  work  of  a  more  last- 
ing character  than  a  larger  sum  by  small  allotment  every  other  year. 

Money  statement, 

July  1, 1891,  balance  unexpended : . . . '       $808. 93 

June  30,  1892,  amount  expended  during  fiscal  year 739. 04 

July  1,  1892,  balance  unexpendwl 64. 89 

July  1,  1892,  outstanding  liabilities .29 

July  1,  1892,  balance  available 64.60 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 064. 60 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uno  30, 1 894    20^  000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


^ 


COMMERCIAL  STATISTICS. 


In  the  past  fiscal  year  this  river  was  navigable  the  whole  period,  from  the  month 
to  Woodbum  (80  miles).  During  medium  and  high  stages  boats  ran  in  the  upper 
river  to  Faisonia  (144  miles)  and  above. 

List  of  stem-wheel  steamboats  thai  navigated  Big  Sunflower  River  in  fiscal  year  1899. 


Kame. 


Draft. 


Between— 


32 
130 

20 
110 

^210 

146 
163 
73 

20 


Birdie  Bailey 

Lake  City 

Ike  Bonhara 

Addin  E.  FahHm  . . 

Hibemia 

Dyersbarif 

Gamma 

Uncle  Billy 

HiUCity 

General  Miles 


Feet. 

109.74111.0 
35. 80;  75.0 
78.52   93.4 

241.50  13.5.0 

157.  Oej  135.0 

73.08'  93.0 
44.32  84.0 
79.811  88.1 


90.00 
72.40 


95.0 
95.2 


Feet 
22.0 
16.6 
18.0 
30.6 

25.0 

18.4 
18.4 
7.7 


22.0 
17.3 


Feet. 
3.5 
4.6 
8.6 
4.9 

4.0 

3.0 
4.3 
3.9 

4.5 
2.1 


Ft. in. Ft  in 


1  10  I 

1    4 


2    0 


4    6 

3  6 
3  10 
3    0 


4    0 
3    2 


Holly  Bluff  and  month 

Woodbum  and  month 

Solo  and  mouth 

^  Vicksburg  and  Osceola 

i(Vick9burf(  and  Campbellsville  .  r. 

Vicksburg  and  Cobb  Place 

Yazoo  City  and  CampbelUviHe  . . 

East  Renovo  and  mouth  of  Uush- 
puckena  River. 

'SVicksburg  and  Lehrton 

^Vicksburg  and  Shell  Ridge 

I  Vicksburg  and  Woodbum 
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Articles. 

1891-'92. 

1890-'91. 

1889-'90. 

1888-'89. 

Cotton 

Ton$. 

4,118 

6,460 

12 

266 

21,836 

906 

4,430 

2,649 

Tom. 
2,376 
8,600 

Tom. 
2,694 
3,976 

Tons. 
4,000 
6,000 
I 

Cotton  seed 

Hides                   .  .                 

Livestoek 

70 

15,400 

920 

8,219 

2,027 

160 
4,000 

869 
6,250 

150 

Saw  loirs 

X<nin oer  .......        ....  ............................. 

Staves 

490 

^iscellaneoiis           ..,         ...r     .       .   .-..TTr-.T---- 

3  880 

Total  down  freisrhts       

39,666 
7,489 

27,611 
4,473 

16,838 
6,822 

14, 521 
9  680 

Betom  freiirhts 

TotAl  freiiFhts 

47,054 

81,984 

22,160 

24,201 

Estimated  value v> 

$1,354,000 

$946,000 

$1,240,000 

$1, 858, 000 

The  Louisville,  New  Orleans  and  Texas  Railway  crosses  the  river  at  Clarksdale, 
and  thence  sonth  runs  parallel  to  the  stream,  at  distances  varying  from  5  to  20  miles. 
The  Georgia  Pacific  Division  of  the  Richmond  and  Danville  crosses  the  river  near 
JohnsonviUe  with  a  line  running  from  Arkansas  City  on  the  Mieslasippi  River  to 
Atlanta,  Ga. 


V15. 

IMPROVEMENT  OP  BIG  HATCHEE  RIVER,  TENNESSEE. 

Big  Hatchee  Elver  has  its  sonrce  in  northern  Mississippi,  flows  in 
northwesterly  and  then  westerly  direction  through  the  most  produc- 
tive region  of  West  Tennessee,  and  enters  the  Mississippi  Kiver  60 
miles  above  Memphis.  It  appears  that  navigation  of  this  stream  was 
commenced  as  early  as  1827 ;  that  in  1841  and  1842  the  State  of  Ten- 
nessee appropriated  $100,000  for  improvement  of  rivers  in  the  western 
part  of  the  State,  one-third  of  which  was  expended  on  Big  Hatchee, 
after  which  the  amount  of  commerce  was  considerable,  six  or  seven 
steamboats  having  been  employed  during  the  cotton  season,  and  there 
was  navigation  for  light-draft  boats  the  year  round.  In  1806  the  legis- 
lature of  Tennessee  declared  the  stream  unnavigable,  and  authorized 
the  construction  of  fixed  railway  bridges  across  it,  in  consequence  of 
which  navigation  was  suspended  until  1879,  when  the  act  was  repealed, 
and  the  -railroad  companies  changed  their  bridges  to  conform  to  the 
law. 

Under  section  2  of  river  and  harbor  act  of  August  14, 1876,  which 
provided  for  "  examination  and  survey  of  such  rivers  and  harbors  as, 
in  .the  judgment  of  the  Secretary  of  War,  will  subserve  the  general 
interests  of  commerce,"  an  examination  of  this  river  was  ordered,  but, 
in  view  of  the  State  law  declaring  the  river  unnavigable,  it  was  deferred 
until  1879,  after  the  repeal  of  the  act  by  the  legislatiire  of  Tennessee. 
The  project,  based  upon  this  examination,  contemplated  the  removal 
of  snags,  logs,  leaning  timber,  etc.,  to  render  the  stream  navigable 
throughout  the  year  for  light-draft  boats  from  Bolivar,  Hardeman 
County,  Tenn.,  to  the  mouth,  a  distance  estimated  to  be  about  240 
miles.  The  plan  of  operations  contemplated  completing  the  work  in 
three  consecutive  seasons  of  low  water  at  a  cost  of  $30,000.  (Report 
Chief  of  Engineers,  1880,  pages  1330-1332.) 
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The  appropriations  have  been  as  follows: 

By  act  of—  By  act  of— 

Juiiel4,  1880 $10,000  August  11, 1888 $5,000 

March  3, 18SI 3,500  ■         September  19, 1890 5,000 

AugTiKt  2, 1882 3,000  1  

Julys,  18M 2,500  i  Total 32,000 

Auguflt  5, 188(i 3,000  • 

Oi^rations  from  the  commencement  of  the  improvement  by  the  United 
States  to  the  close  of  the  fiscal  year  1891,  were  as  follows: 

A  chopf)ing  party  conimenetHl  work  at  Bolivar  August  13, 1880,  and 
continued  downstream  to  the  mouth  of  the  river,  which  was  reached 
December  10, 1880.  This  work  consisted  chiefly  of  clearing  the  leaning 
timber,  but  snags  and  logs  were  removed  from  the  channel  wherever 
practicable  with  the  means  at  hand.  In  1881  work  with  a  chopping 
party  was  resumed  at  Bolivar  June  22,  and  between  that  date  and 
October  15  was  carried  down  to  the  mouth,  special  attention  being 
given  to  the  removal  ol  obstnictions  in  the  channel.  August  28-No- 
vember  4,  1882,  the  work  was  gone  over  again,  from  Bolivar  downi  to 
Keed  Landing,  27 J  miles  al)ove  the  mouth,  many  new  obstructions 
having  been  added  during  the  year,  by  caving  banks,  etc.  Owing  to 
lat;k  of  funds,  nothing  fhrther  wa«  done  until  December  14,  1884, 
when  a  choi)ping  party  commenced  work  at  Piljerk  Landing,  40  miles 
above  the  mouth,  and  continued  upstream  about  40  miles,  thoroughly 
removing  all  obstructions  to  navigation,  until  February  10, 1885,  when 
operations  were  siisi)eiided  by  high  water.  Nothing  could  be  done  the 
following  low-water  season,  as  the  balance  available  was  insufficient  to 
resume  operations.  October  15,  1886,  work  was  begun  at  the  mouth 
and  continued  until  January  15,  1887,  when  it  was  stopped  by  high 
water,  having  been  carried  up  to  Bialto,  about  60  miles.  Tlie  small 
balance  left  was  expended  June  17-27,  1887,  in  working  from  Eialto 
back  to  the  mouth,  giving  a  fair  navigable  channel  in  that  stretch  of 
river.  The  next  work,  April  5-June  14, 1889,  was  cfirried  from  Bialto 
ui>stream  to  the  Louisville  and  Nashville  Railroad  Bridge,  a  distance 
of  about  60  miles,  and  August  19-October  31,  1889,  a  hand-propelled 
snag  boat  was  enii)loyed  in  removing  obstructions  from  the  bottom  of 
the  river  below  Rialto,  clearing  a  good  channel  between  that  place  and 
the  mouth  with  a  depth  of  2i  feet  at  low  stages.  The  appropriation  of 
1890  was  made  late  in  the  season,  and  as  the  river  was  at  a  stage  too 
high  for  advantageous  work  during  the  greater  portion  of  the  time  to 
the  end  of  the  fiscal  year  1891,  work  was  not  resumed. 

Before  the  imi)rovenient  was  commenced  the  river  virtually  was  un- 
navigable  by  reason  of  the  obstructions;  in  1889  it  was  reported  navi- 
gable for  seven  months,  and  during  the  fiscal  year  1891  it  was  rei>orted 
navigable  for  nine  months.  Between  Bolivar  and  its  mouth  the  stream 
is  crossed  by  four  railroads,  about  60  miles  apart,  wliich  transport  the 
l>rincipal  products  of  the  adjacent  country,  and  the  main  effect  of  the 
work  done  has  been  to  facilitate  the  transportation  of  timber  and 
staves  and  prevent  excessive  rates  of  freight.  The  fixed  bridge  of  the 
Tennessee  Midland  Railway,  about  60  miles  below  Bolivar,  prevents 
navigation  by  steamers  above  that  point.  If  this  bridge  is  provided 
with  a  draw,  and  the  snags  and  leaning  timber  removed  so  as  to  per- 
mit light-draft  boats  to  run  the  year  round,  there  is  a  probability  that 
the  steamboat  trade  may  be  revived,  though  not  to  the  extent  of  the 
period  prior  to  the  Avar,  before  the  railroads  were  built. 

Operations  during  the  fiscal  year  1892  were  as  follows: 

Owing  to  the  difficulty  of  hiring  a  boat  of  sufficient  strength  and 
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with  appliances  adapted  to  removing  obstructions,  without  great  cost, 
it  was  deemed  advisable  to  defer  work  until  the  United  States  snag 
boat  Florence  completed  operations  in  Forked  Deer  River.  The  Flor- 
enccj  J.  H.  Lewis,  master,  commenced  work  at  the  mouth  of  Big  Hat- 
chee  January  1,  1892,  and  continued  up  to  Green  Landing,  a  distance 
of  about  67  mik\s,  where  it  was  suspended  March  5,  1892,  by  high 
water.  The  following  is  a  summary  of  the  work  done  during  this  pe- 
riod: 

Stumps  puUed 46  !  Loaning  trees  cut 6, 677 

Shore  snags  cut 496     Leaning  trees  topped 21 

L(»g8  removed  from  channel 105     Trees  girdled 6, 518 

(Side  jams  removed 14 

Continued  high  water  to  the  end  of  the  fiscal  year  prevented  fiirther 
operations. 

The  small  amount  of  commerce  to  be  benefited  is  not  at  all  commen- 
surate to  the  cost  of  continuing  this  improvement,  or  to  maintaining 
what  has  been  done,  and  for  this  reason  it  is  not  believed  that  any 
further  amount  can  be  expended  profitably  unless  a  greatly  increased 
business  should  be  developed. 

Money  statement. 

July  1, 1891,  balance  unexpended $5, 000. 81 

June  80, 1892,  amount  expended  during  fiscal  year 2, 822. 33 


July  1, 1892,  balance  unexpended 2, 178. 48 

July  1, 1892,  outstanding  liabilities 2. 56 


July  1, 1892,  balance  available 2,175.92 

Amount  appropriated  by  act  approved  July  13,  1892 3, 500. 00 

Amount  available  for  fiscal  year  enduig  June  30,  1893 5, 675. 92 


COMMERCIAL  STATISTICS. 

On  May  20,  eleven  printed  requests  for  commercial  statistics  were  sent  to  steam- 
boat masters  and  all  other  persons  understood  to  be  engaged  or  interested  in  na\'iga- 
tion  of  this  stream.  But  three  replies  were  received,  two  of  which  reported  no  business 
done.  P'rom  the  third,  the  commerce  for  the  year  appears  to  have  been  as  given  be- 
low. No  information  of  any  steamboat  being  in  the  river  during  the  year  was  re- 
ceived. 

Summary  of  commerce  reported. 


Articles. 

1891-'92. 
Tons. 

1890-'01. 

Cotton       ....        .        

Tons. 
23 

Lumber  {»&yr  lugs) 

4,450 
600 

6,010 

StavcB  and  heading 

11,600 

M.iscellancH>u8 ..     .- -  

25 

Total  freights    

4,950 

17,658 

Bfitimated  value 

$30,000 

$184,500 

\ 
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The  ElinoiB  Central  Kailroa^l  crosses  tli©  river  at  Bolivnr,  iiio  head  of  propoeed 
inipmv'finetit ;  ttie  IVnnf^jiiH^  Midlsiud  Railway  crosaca  tit  Hatolioe  Statiou^  alxiut  17^^ 
liiifeaalKAB  tJie  iiinntb  :  the  I^uiBviJle  and  Njishville  Railroad  eroaa^sat  Bi*r  Hiitebc* 
f^tiitiim,  alio  lit  117  mi  Irs  ribnve  the  month;  and  the  Newport  NVwb  and  MiBSiBeiippi 
Valley  Kailraad  ciuaaes  at  Kialto,  about  57  miles  above  the  moutb. 


V  i6. 
IMPROVEMENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

Main  Forked  Deer  Eiver,  24  miles  long,  is  formed  by  the  junction  of 
the  North  and  South  Forks  in  Dyer  County,  West  Tennessee,  about  9 
miles  below  the  town  of  Dyersburg,  flows  in  a  southwesterly-direction, 
enters  Obion  Eiver  4  miles  above  its  mouth,  and  thus  flnd^  an  outlet  to 
the  Mississippi  at  Hale  Point,  95  miles  above  Memphis.  Originally 
the  mouth  of  Forked  Deer  Kiver  was  near  Ashport,  18  miles  below  Hale 
Point,  but  about  fifty- three  years  ago  the  State  of  Tennessee  cut  a  canal 
to  a  bend  of  the  Mississippi  (now  the  mouth  of  Obion  Eiver),  shorten- 
ing the  length  of  main  Forked  Deer  Eiver  about  one-half.  The  original 
outlet  below  the  canal  is  closed  with  snags  and  drift,  and  is  called 
"Old"  and  "Lost"  channels.  The  canal  is  known  as  "Tigertail." 
Forth  Fork  is  formed  by  several  small  creeks  near  Trenton,  in  Gibson 
County,  flows  in  a  westerly  direction  to  Dyersburg,  thence  southwest- 
erly. South  Fork  heads  in  McNairy  and  Henderson  counties,  and 
flows  in  a  general  northwesterly  direction.  Appropriations  aggregat- 
ing (43,000  were  made  by  the  State  of  Tennessee  for  the  improvement 
of  Forked  Deer  Eiver,  at  various  times  within  the  twenty  years  gre- 
ceeding  1874,  but  their  expenditure  resulted  in  little  or  no  benefit*  to 
navigation. 

Under  river  and  harbor  act  of  March  3, 1873,  an  examination  was 
made  from  Dyersburg  on  the  North  Fork  to  mouth  of  main  river,  the 
report  on  which  recommended  that,  in  view  of  the  cost  of  the  work  in 
comparison  with  the  small  amount  of  commerce  to  be  benefited,  the 
improvement  should  not  be  undertaken  by  the  United  States.  (Eeport 
Chief  of  Engineers,  1874,  Part  I,  pages  372-380.)  Under  act  of  June 
14, 1880,  an  examination  of  the  South  Fork  and  reexamination  of  the 
North  Fork  and  main  river  were  made  (Eeport  Chief  of  Engineers, 
1881,  pages  1489-1497),  and  under  act  of  August  5,  1886,  a  third  ex- 
amination of  North  Fork  below  Dyersburg  and  the  main  river  was 
made  (Eeport  Chief  of  Engineers,  1887,  pages  1494-1495). 

The  original  project  contemplated  the  removal  of  snags,  logs,  lean- 
ing timber,  etc.,  to  give  greater  ease  and  safety  to  navigation  of  South 
Fork  between  Brownsville  Landing  and  its  junction  with  North  Fork, 
a  distance  estimated  to  be  about  73  miles,  which  was  modified  in  1883 
so  as  to  extend  operations  up  to  Jackson,  Tenn.,  the  head  of  naviga- 
tion, about  74  miles  above  Brownsville  Landing.  By  the  act  of  1888 
the  improvement  of  North  Fork  and  main  river  were  added  under  the 
general  title  Improving  Forked  Deer  Eiver,  and  the  project  contem- 
plated the  same  class  of  work  in  the  9  miles  of  North  Fork  below 
Dyersburg  and  thence  down  the  main  stream  to  the  mouth.  The  origi- 
nal estimates  of  cost  were  $19,250  for  South  Fork,  $4,500  for  North 
Fork,  and  $7,000  for  the  main  river,  but  as  they  were  based  on  plans 
for  completing  the  work  in  one  season,  the  cost  will  be  increased,  as 
new  obstructions  are  added  from  time  to  time,    digitized  by  >^uu^ic 
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The  appropriations  have  been  as  follows: 

By  act  of— 

August  2,  1882,  for  South  Fork : $3,000 

July  5, 1884,  for  South  Fork .' 2,000 

August  5, 1886,  for  South  Fork 5,000 

August  11, 1888: 

For  South  Fork 2,500 

For  North  Fork 4,500 

For  main  river ; 2, 500 

September  19, 1890,  for  North  Fork  and  main  river 2, 500 

Total 22,000 

Operations  from  the  beginning  of  the  improvement  by  the  United 
States  to  the  close  of  the  fiscal  year  1891  were  as  follows: 
'  Work,  with  a  chopping  party,  commenced  at  the  month  of  South 
Fork  July  7,  1883,  and  continued  until  November  16,  1883.  During 
tkis  period  the  water  was  at  a  low  stage,  and  the  removal  of  leaning 
timber,  logs,  snags,  etc.,  was  carried  upstream  to  Jackson.  Under  the 
act  of  1884  work  was  resumed  October  1, 1884,  at  Jackson  and  carried 
downstream  about  54  miles  to  Bell  Depot,  where  operations  where  sus- 
pended December  17,  1884,  the  available  funds  being  exhausted. 
iN'othing  further  wasr  done  until  October  27,1886,  when  operations  were 
begun  at  the  mouth,  and  between  that  date  and  June  16, 1887,  were 
carried  upstream  to  within  4  miles  of  Bell  Depot.  No  work  was  done 
the  following  season,  no  fun^s  being  available.  The  next  and  last 
work  done  in  South  Fork  commenced  early  in  December,  1888,  near 
the  brush  dam  below  Bell  Depot,  where  operations  were  suspended  in 
1887.  By  means  of  explosives  a  channel  100  feet  wide  was  cleared 
through  the  dam,  after  which  the  removal  of  snags,  logs,  leaning  tim- 
ber, etc.,  was  carried  up  to  Jackson  and  then  back  to  the  mouth,  reach- 
ing, the  latter  point  March  9, 1889.  April  1-17, 1889,  the  small  balance 
available  was  expended  by  a  small  hand-propelled  snag  boat  in  remov- 
ing leaning  timber  and  heavy  channel  obstructions  which  had  collected 
in  the  8  miles  above  the  mouth. 

Work  in  the  North  Fork  below  Dyersburg  was  commenced  by  a 
chopping  party  October  3,  1888,  at  the  mouth,  and  the  principal  shore 
work  was  completed  November  27, 1888.  Channel  work  with  a  hand- 
propelled  snag  boat,  fitted  with  light  shears  and  steam  power,  com- 
menced December  6, 1888,  and  continued,  when  the  stages  of  wat^r  would 
permit,  until  May  31, 1889,  resulting  in  a  good  channel  with  a  least 
depth  of  2J  feet  at  prdinary  low  stages  of  water.  November  1-23, 
1889,  the  work  was  gone  over,  and,  and  it  was  found  that  the  channel 
had  scoured  considerably  and  was  well  defined,  with  caving  banks  at 
but  few  places.  Wherever  there  were  evidences  of  caving  the  banks 
were  cleared  for  some  distance  back,  and  the  snags  and  stumps  that 
had  scoured  loose  were  removed. 

Work  in  the  main  river  was  begun  with  the  hand-propelled  snag  boat 
November  10, 1888,  but  after  twelve  day's  work  was  suspended  by  high 
water,  which  prevented  resuming  operations  until  June  10. 1889.  From 
that  date  until  the  end  of  July,  1889,  with  the  exception  oi  a  week's  sus- 
pension by  a  sudden  rise,  the  snag  boat  and  a  chopping  party  were  em- 
ployed in  removing  the  obstructions  as  thoroughly  as  practicable  with 
the  limited  amount  available  for  the  purpose.  At  extreme  low  water 
the  following  October  a  number  of  stumps  obstructing  the  channel  be- 
low White  Oak  Landing  were  removed,  after  which  work  in  the  maiq, 
river  was  stopped. 

The  amounts  expended  to  June  30, 1891,  were,  for  South  Fork,  $12,500, 
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for  North  Fork,|i4j5CK^  and  for  tbe  main  rivin-,  $2^500,  With  tfi*^^c%  ex- 
peiuiituieo  llie  two  i'ork??  were  i>Ut  in  fairly  good  nav  igalile  couditioit, 
but  110  material  iinprovenient  was  gained  in  the  main  stream.  N'avi- 
gation  of  South  Fork  is  <rarried  on  by  flatboats,  loaded  with  staves  a^nd 
lumber,  and  rafts  of  saw  logs.  Before  the  improvement  commenced, 
about  one  boat  in  three  was  lost,  on  account  of  the  obstructions;  uow 
they  make  the  trip  in  comparative  safety  and  at  less  cost.  The  work 
in  North  Fork  below  Dyersbuig  enabled  boats  to  run  at  a  stage  3  feet 
lower  til  an  fonnerly. 

In  the  fiscal  year  1892  the  funds  available  were  "  expended  on  tlie 
North  Fork.from  Dyersburg  to  the  main  river,-and  thence  on  the  main 
river  to  its  mouth,''  as  required  by  the  act  of  18iH),  and  operations  were 
as  follows : 

The  United  States  snag  boat  Florence^  J.  H.  Lewis,  master,  was  fitted 
out  for  work  in  Forked  Deer  Eiver  in  Sejitember,  1891,  but  on  the  eve 
of  departure  requevSt  was  made  for  temporary  use  of  the  boat  lor  argent 
work  in  Lieut.  Millis's  district,  at  mouth  of  Red  River,  which  was 
granted.  The  Florence  returned  to  Vicksburg  October  19,  and  com- 
munication was  opened  at  once  with  steamboat  men  at  Dyersburg,  to 
ascertain  if  the  boat  could  enter  the  mouth  of  Forked  Deer  at  the  low- 
stage  of  water,  and  upon  the  receipt  of  affirmative  information  it  left 
Vicksburg  October  24,  stopped  at  Memphis  October  31  to  receive  fuel, 
cordage,  supplies,  and  a  pilot,  and  entered  Forked  Deer  River,  and  com- 
menced work  November  2.  Operations  continued  until  the  funds  were 
exhausted,  December  30.  During  the  entire  period  the  water  was  at  a 
low  stage,  and  eft'ective  work  was  done  inthe  way  of  removing  logs  and 
stumps  from  the  channel,  extending  over  the  entu^e  stretch  of  river  pro- 
vided for  by  the  appropriation,  from  the  mouth  up  to  Dyersburg  and 
back.     The  following  is  a  summary  of  the  work  reported: 

Stumps  pulled 81     Leaning  trees  cut 1,119 

Shore  snatj^s  cut 421     Leaning  ti-ees  topped 26 

Logs  removed  from  channel 159     Trees  girdled 150 

Jams  removed 6  i 

Removed  old  sawmill  track  from  channel. 

This  work  resulted  in  a  greater  deptb  of  clear  channel  between  Dyers- 
burg and  the  mouth  by  the  removal  of  snags  and  logs,  and  gave 
greater  ease  and  safety  to  the  passage  of  boats. 

In  view  of  the  limited  amount  of  commerce  to  be  benefited,  no  esti- 
mate is  made  for  continuing  work  in  the  fiscal  year  ending  June  30, 
1894. 

Money  statement, 

July  1,  1801,  halance  unexpended $2,500.00 

June  30,  1892,  amount  expended  during  fiscal  year 2, 496. 25 

July  1,  1892,  balance  unexpended " 3.  T5 

July  1,  1892,  outstanding  liabilities L20 

July  1, 1892,  balance  available 2. 55 

Amount  appropriat<*d  by  act  approved  July  13,  1892 1 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 002. 55 


COMMERCIAL  STATISTICS. 


North  Fork  and  the  main  river  were  reported  navigable  toDyersbiirg  from  Novem- 
ber 1  to  June  30  in  the  past  fiscal  year.     No  commerce  wasr|^goj|e^^g[^^tb  Fork. 


r 
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List  of  steamboats  engaged  in  navigation  during  fiscal  year  1S92, 


Class. 

1 
1 

1 

i 

5 

1 

Draft. 

Between— 

t 

•c 

g 

g 

Name. 

1 

^ 

Peoria  BeUe* 

James  Laughlin . . 

Tug.. 
Tug.. 

31.07 
28.76 

... 

70.3 
71.5 

Feet. 
12.6 

16.0 

Feet. 
4.4 

4.5 

Ft.in. 

4  6 

5  0 

Ft.in. 
6    6 

5    6 

Dyerabareand  IT  ales  Point 
on  Miaaissippi  Klver,  and 
points   on   Ubion  and 
Forked  Deer  River. 

Stevens    Mill    on   Obion 
River,  and    Dyersburg 
on  North  Fork. 

38 

650 
98 

*  The  number  of  trips  made  by  the  Peoria  BeUe  was  not  reiwrted.    Both  tugs  carried  barges  fop 
freight  and  passengers. 


Summary  of  commerce  reported. 


Articles. 


Cotton 

f'ott/onseed 

Hides  and  skins . 


Live  stock. 

Lumber  (principally  saw  logs) i    12, 000 

Staves !      3,580 

Miscellaneous 

Total  fi-eights |    15,843 

Estimated  value $108,000 


$250,000 


South  Fork  is  crossed  at  Jackson  by  the  Illinos  Central  Railroad,  the  Mobile  and  Ohio 
Railroad,  and  the  Tennessee  Midland  Riiilway ;  and  at  Bell  Depot  by  the  Louisville  and 
Nashville  Railroad ;  and  the  Newport  News  and  Mississippi  Valley  Railroad  crosses 
North  Fork  at  Dyersburg. 


V  17. 

WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIBUTARIES. 

These  gauges  were  designed  to  secure  informatiou  from  continuous 
records,  with  a  view  to  protection  of  the  alluvial  lands  against  over- 
flow, the  improvement  of  navigation,  and  to  give  correct  reports  of  the 
stages  of  water  for  the  benefit  of  river  men  and  planters.  They  were 
ordered  by  joint  resolution  of  Congress,  approved  February  21, 1871 
(section  5252,  Eevised  Statutes),  viz: 

Sec.  5252.  The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water 
gatiges  established  and  daily  observations  made  of  the  rise  and  fall  of  tJie  Lower 
Mississippi  River  and  its  chief  tributaries  at  or  in  vicinity  of  St.  Louis,  Cairo, 
Memphis,  Helena,  Napoleon,  Providence,  Vicksburg,  Red  River  Landing,  3aton 
Rongc,  and  Carrollton,  on  the  Mississippi,  between  the  mouth  of  the  Missouri  and 
the  Gulf  of  Mexico ;  and  at  or  in  the  vicinity  of  Fort  Leavenworth,  on  the  Missouri ; 
Rock  Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio:  Florence,  on  thti 
Tennessee;  Jacksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas;  and 
Alexandria,  on  the  Red  River:  and  at  such  other  places  as  the  Secretary  of  War  may 
deem  adWsable.  The  expenditure  for  the  same  shall  be  made  from  the  appropria- 
tion for  the  improvement  of  rivers  and  harbors,  but  the  annual  cost  of  the  observa- 
tions shall  not  exceed  the  sum  of  $5,000. 

All  of  the  gauges  directed  by  the  foregoing  resolution  were  estab^ 
lished  the  latter  part  of  1871,  except  the  one  at  Carrollton,  La.,  estab- 
Hshed  in  January,  1872.    A  gauge  was  placed  at  the  mouth  of  White 

Rivp.r  inntAtirl  nf  nt  'NnimlArni.  Ark.,  ns'thft  lat.tsAr  nla/^A  xiras  pnvino*  -fafif 
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Imnu  nt»4Mli><i  at  tht*  hi  ad  ami  am*  at  iln*  foot  of  the  faJK  anil  at  the 
ri*f]ri('st  of  tU*?  steutiil*»»at  nit*n  n  jniiijic*  wii»  sat  up  at  Nati^Uex,  Mjs^ 

in  August,  1873.  Additional  gauges  were  established  on  Red  River, 
at  Hhroveport,  La.,  Garland,  Ark.,  and  Fulton,  Ark.,  in  February,  1890, 
and  one  at  Donaldsonville,  La.,  on  the  Mississippi,  in  June,  1890. 

The  gauge  at  Rock  Island,  IIL,  was  discontinued  April  30, 1879,  be- 
cause observations  so  far  upstream  were  needed  no  longer,  and  the 
gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  November  30, 1880, 
but  readings  at  the  latter  place  have  been  continued  by  the  Missouri 
River  Commission. 

In  1881,  bulletins  were  erected  at  the  stations  on  the  Mississippi  for 
tbe  pui-pose  of  giving  passing  steamboats  the  stage  of  water  at  each 
reading  of  the  gauge,  and  showing  whether  the  river  was  rising,  sta- 
tionary, or  falling.  The  size  of  the  plates  in  the  original  bulletins  was 
20f  by  24  inches,  black  figures  on  white  ground,  but  in  1890  they  were 
replaced  by  larger  bulletins,  j^a-inch  sheet-iron  plates,  each  40  by  48 
in(!lies,  white  figures  on  black  ground,  which  are  large  enough  to  be 
read  easily  with  the  naked  eye  at  a  distance  of  half  a  mile.  The  old 
bulletins  were  repaired  and  used  in  extending  the  service  to  the  tribu- 
taries. 

From  1871  to  February,  1887,  the  gauges  were  read  and  bulletins 
changed  at  8  a.  m.  daily,  but  since  the  latter  date  this  has  been  done 
at  8  a.  m.  and  4  p.  m.  every  day,  in  order  to  obtain  greater  uniformity 
and  accuracy. 

The  engineer  gauges  are  used  by  the  Weather  Bureau  at  St  Louis, 
Mo.,  Cairo,  111.,  Memi>hi8,  Tenn.,  Helena,  Ark.,  Vicksburg,  Miss.,  Nash- 
ville, Tenn.,  Alexandria,  La.,  Shreveport,  La.,  and  Fulton,  Ark. 

During  the  fiscal  year  ending  June  30,  1892,  observations  were  con- 
tinued at  the  twenty-two  gauges,  lo€<ated  as  follows:  On  Mississippi 
River  at  St.  Louis,  Mo.,  Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  mouth 
of  White  River,  Arkansas,  Lake  Providence,  Louisiana,  Vicksburg, 
Miss.,  Natehez,  Miss.,  Red  River  Landing,  La.,  Baton  Rouge,  La.,  Don- 
aldsonville, La.,  and  CarroUton  (New  Orleans),  La. :  on  Ohio  River  at 
Louisville,  Ky.,  head  of  falls  and  foot  of  falls;  on  Tennessee  River  at 
Florence,  Ala. ;  on  Cumberland  River  at  Nashville,  Tenn. ;  on  White 
River  at  Jacksonport,  Ark.;  on  Arkansas  River  at  Little  Rock,  Ark.; 
and  on  Red  River  at  Alexandria  and  Shreveport,  La.,  and  Garland  and 
Fulton,  Ark.  The  gauge  readings  are  received  at  this  office  weekly, 
reviewed,  consolidated,  and  sent  to  the  secretary  of  the  Mississippi 
River  Commission,  by  whom  they  have  been  published  to  the  end  of 
the  calendar  year  1891. 

Records  of  the  daily  readings  were  furnished  the  president  of  the 
Mississippi  River  Commission ;  copy  of  the  Florence  record  was  ftir- 
nished  the  engineer  officer  in  charge  of  Lower  Tennessee  River;  copy  of 
the  CarroUton  record  was  sent  the  assistant  engineer  at  South  Pass  of 
the  Mississippi;  and  copies  of  the  records  at  various  stations  were  fur- 
nished district  officers  and  levee  commissioners  during  the  flood  season. 

The  following  gauges  were  inspected  by  Assistant  Engineer  John 
Ewens  during  the  year,  viz: 

July, — (16th)  CarroUton,  La.,  gauge  rebuilt  from  0  to  20  foot  mark; 

E'th)  Alexandria,  La.;  (21st)  Shreveport,  La.;  (27th)  Garland,  Ark. ; 
th)  Fulton,  Ai'k.,  gauge  rebuilt  from  0  to  11.2  foot  mark;  (3l8t)  Little 
ck.  Ark.,  bulletin  moved  downstream  300  feet  to  bettor  location. 
August — (2d)  Memphis,  Tenn.;  (3d)  Helena,  Ark.;  (4th)  mouth  of 
Whito  River,  Arkansas,  gauge  rebuilt  from  13  to  47.6  footmark;  (6th) 
Lake  Providence,  La.,  gauge  rebuilt  from  9  to  37  foot  mark«. 
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ITovember. — (30th)  Qt^rland,  Ark. 

December. — (1st)  Fulton,  Ark.,  gauge  rebuilt  from  1  to  8.2  foot  mark; 

gth)  Alexandria,  La.;  (7tli)  Shreveport,  La.,  gauge  rebuilt  from — IJ 
2.2  foot  mark,  and  arrangements  made  for  rebuilding  entire  gauge. 

March. — (3d)  CarroDton,  La.,  gauge  rebuilt  from  0  to  17  foot  mark 
and  a  new  stone  and  pipe  bench  mark  established :  (6th)  Donaldson- 
ville,  La.;  (8th)  Baton  Eouge,  La.,  gauge  rebuilt  n'om  17  to  37  foot 
mark;  (9th)  Red  River  Landing,  La.,  gauge  rebuilt  from  26  to  50  foot 
mark;  (10th) Natchez,  Miss.,  gauge  rebuilt  from  20  to  60  foot  mark; 
(21st)  Lake  Providence,  La.,  gauge  rebuilt  from  18  to  44  foot  mark; 
(23d)  mouUi  of  White  River,  Arkansas,  gauge  rebuilt  from  24  to  34  foot 
mark;  (24th)  Helena,  Ark.,  new  bench  mark  established;  (26th)  Mem- 
phis, Tenn.:  (28th)  Little  Rock,  Ark.;  (3l8t)  Fulton,  Ark. 

April. — (2d)  Garland,  Ark.;  (3d)  Shreveport,  La.;  (4th)  Alexandria, 
La. 

The  limited  means  available  prevented  the  frequent  and  rigid  inspec- 
tions essential  to  accuracy  of  the  readings  and  records,  and  for  this 
reason  the  results  of  the  year's  work  have  not  been  as  satisfactory  as 
could  be  desired. 

The  service  begun  in  1871  has  been  extended  and  improved  until  it 
has  grown  to  be  a  large  and  important  system  of  collecting  valuable 
information  for  the  improvement  of  many  streams,  for  giving  correct 
river  reports  to  those  interested  in  navigation,  prompt  warnings  to 
those  living  in  sections  subject  to  overflow,  information  to  the  planting 
interests  of  the  alluvial  valley,  and  for  distributing  and  preserving  the 
records  for  friture  use.  As  the  value  of  the  observations  and  the  prac- 
tical use  of  the  bulletins  become  appreciated,  requests  are  made  by 
river  men  for  new  gauges  or  for  bulletins  at  important  stations  on  the 
tributaries. 

Gauge  stations  have  been  established  on  tributary  streams  in  connec- 
tion with  their  improvement,  some  of  which  might  be  transferre^l  to 
this  service  with  benefit  to  all  concerned.  There  are  several  gauges  in 
each  district  on  Mississippi  River  between  St.  Louis  and  New  Orleans, 
the  reports  of  which  are  sent  to  the  secretary  of  the  Oomnussion,  but 
the  records  of  all  can  not  be  equally  valuable,  as  the  gauges  are  not  in- 
spected regularly  or  uniformly.  Rigid  inspection  is  necessary  to  insure 
careftd  observations,  to  maintain  the  gauge  zeros  invariable,  and  to  a 
well  ordered  and  eflftcient  service,  which  can  be  secured  in  no  other  way 
without  great  cost,  and  for  this  reason  the  recommendation  of  former 
reports,  that  the  entire  gauge  service  should  be  under  one  management, 
is  repeated  in  the  interest  of  economy  and  good  service. 

Attention  is  invited  to  that  portion  of  my  last  report  regarding  the 
decision,  made  in  April,  1891,  thai  section  6  of  the  river  and  harbor  act 
of  August  11, 1888,  allows  only  $6,000  to  be  drawn  during  each  fiscal 
year  (pages  2016^  2017,  Report  Chief  of  Engineers.  1891),  and  also  to 
the  fact  that  during  the  two  fiscal  years  preceding  i891  it  was  held  that 
the  amount  available  for  each  year  was  $9,600,  and  the  recommenda- 
tion is  repeated  that  section  6  of  the  act  of  August  11, 1888,  be  amended 
to  grant  in  unmistakable  terms  a  permanent  appropriation  of  such 
amount  as  may  be  necessary  to  do  the  work,  not  to  exceed  in  the  ag- 
gregate for  each  fiscal  year  the  sum  of  $12,000,  as  per  the  following 
estimates,  viz: 

Wages  of  observers $5,000 

Repfdrs  of  gaa^i^es  and  bnlletins 800 

Pay  and  traveling  expenses  of  inspeotor,  and  wages  of  extra  kelp  at  gange 
stationB 2,700 

jSNa  92 ^105 
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Permanent  beach  loftrks ,.,- , , , ,,,,.-,-,  fSOU 

Level  oonnectiona 2, 000 

Record  books,  blanks,  stationery,  telegrams,  etc 200 

Office  expenses 500 

Mileage  and  transportation..: 500 

Total 12,000 

This  amount  would  provide  for  the  maintenance  and  perfection  of  the 
present  gauges;  a  judicious  extension  of  the  service,  by  embracing  all 
other  gauges  now  on  the  Lower  Mississippi  and  the  principal  ones  on 
the  tributaries,  and  establishing  new  ones  at  such  places  as  may  be 
deemed  advisable;  putting  the  gauges  on  the  Lower  Mississippi  and  its 
chief  tributaries  under  one  management  and  one  system  of  inspection, 
with  greater  economy  and  advantage  to  the  entire  service.  Frequent 
inspections  could  be  made  to  prevent  errors  in  the  gauges  and  records, 
and  gradual  level  connections  could  be  obtained  with  the  Cairo  datum, 
the  common  reference  plane  of  the  Engineer  Department  and  the  Mis- 
sissippi Kiver  Commission,  to  give  the  greatest  value  to  the  records. 

It  is  urged  also  that  the  gaugings  at  or  near  St.  Paul,  Minn.,  which 
under  the  act  of  August  11, 1888,  are  to  be  paid  for  out  of  the  annual 
appropriation  for  gauging  the  waters  of  the  Mississippi  Eiver  and  its 
tributaries,  be  provided  for  by  a  separate  and  distinct  appropriation,  as 
the  gaugings  are  of  a  dilferent  kind,  consisting  of  discharge  measure- 
ments during  the  operation  of  the  reservoirs  at  the  headwaters  of  the 
Mississippi  Kiver,  without  connection  with  the  gauges  on  the  Lower 
Mississippi  Eiver  and  its  tributaries,  and,  being  in  charge  of  another 
officer,  their  cost  is  not  included  in  my  estimates  given  above. 


Comparison  of  flood  of  1892  with  highest  watsr  recorded  since  establishment  of  present 

gauges. 

1  Eleva- 
Year   tion  of 
gauge  gauge 

Elevation 

of  gauge 

zero 

above 
mean  gulf 

levelat 

Highest  water  pre- 
viously recorded   on 
present  gauge. 

Hiffhest  water  dur- 
ing fiscal  year 
ending  Juno  30, 
1892. 

Relation  to 

previous 

highest 

record. 

Gauge  stations. 

was      zero 
estab-  above 

Ush. 
ed. 

Cairo 
datum 

Biloxi, 
Miss. 

Date. 

^rSf 
reao- 

Date. 

Gauge 
road- 

i 

^ 

plane. 

(prelirai- 

ing. 

ing. 

& 

narj).* 

< 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet 

8iLonl9,Mo 

1871 

400.23 

378.97 

June  26,1883 

34.80 

May  19... 

35.96 

L15 

Cairo,  111       

1871 

290.84 

269.58 

Feb.  27, 1883 

52.17 

Apr.  28  . . . 

48.29 

3.88 

Memphis, Tenn  ... 

1871 

203.97 

182.71 

Mar.  23, 24,  Apr. 
4,  5, 1890. 

35.60 

May  2,8.. 

34.60 

LOO 

Helena,  Ark 

1871 

161.96 

140.72 

Apr.  30, 1886.... 

48.10 

May  11... 

45.73 

...... 

2.37 

Month     White 

River,  Arkansas. 

1871 

128.78 

107.47 

Mar.  31, 1890.... 

60.40 

Junel  — 

49.27 

L13 

Lake  Providence, 

Louisiana 

1871 

89.02 

08.30 

Mar.  15, 1890.... 

4L05 

June  2 

41.90 

.85 

Vicksbnrg.Miss  .. 
Katchez,  MlSs 

1871 

06.04 

44.78 

Apr.  24, 25, 1890  . 

49.06 

June  2, 8 . . 

48.45 

.60 

1871 

30.89 

16.63 

Apr.  23,1890-... 

48.60 

June  26... 

48.10 

.60 

Bed  River  Land- 

V 

ing,  Louisiana. . . 

1871 

23.85 

2.59 

....do 

48.77 

June  28... 

48.83 

.00 

Baton  Rouge,  La  . . 

1871 

2o:oo 

-L20 

Apr.  21, 22. 1890. 

36.58 

....do 1  38.46 

1.87 

DonaldsonviUe,  La. 

1890 

tl9.71 

t— L55 

Mar.  18, 20, 1891  . 

27.90 

June  13...   30.15 

2.25 

Carrollton,La 

1872 

20.91 

—  0.35 

Mar.  13, 17, 1890  . 

16.13 

June  10... 

17.85 

L22 

Louisville,    K  y . 

(upper) 

1871 

t419.70 

f  398. 50 

Feb.  16, 1884 

46.60 

Apr. 23  ... 

21.80 

24.80 

Louisville,    K  y . 

(lower) 

1871 

t392.85 

1 371. 69 

do    

72.00 

....do 

47.40 

24.00 

Florence,  Ala 

Nash  v&le,  Tenn... 

1871 

Jan.  22, 1882 

29.60 

Apr.  8 

24.00 

5.60 

1873 

....do 

55.10 

Apr.  26... 
Mliy20... 
May  21... 

38.80 

16.30 

Jacksonport,  Ark . 
Little  Rock,  Ark.. 

1871 
1871 

Mar.  14, 1890.... 
Feb.  15, 1884 

33. 35 
30,60 

30.40 
31.20 

'".'ao' 

2.95 

a4L50 

220.24 

Alexandria,  La 

1871 

04.40 

43.20 

May  19, 1890.... 

36.85 

June  12, 13 

38.25 

1.40 

Shreveport,  La 

Garland,  Ark 

1890 

1GL27 

140. 01 

May  8, 1890 

34.70 

May  28... 

35.70 

LOO 

1890 

228.44 

202.18 

Apr.  30, 1890.... 
MAy3,1890 

28.17 

May  24, 25. 

28.40 

.23 

Fulton,  Ark 

1890 

244.78 

223.62 

34.15 

May  23. 24. 

34.85 

.70 

*  Mississippi  River  Commission  preliminary  value,  21.26  feet  above  the  Cairo  datum  pUui^. 
t  Frellminary  ralne. 
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liemUted  Btatemmi  of  eamenditures  during  the  fiscal  year  ending  June  80, 1892,  %uhmiiUd 
in  compliance  toiik  requirements  of  section  6  of  river  and  harbor  act  of  1888, 

Obserrations: 

Pay  of  4  permanent  gauge  keepers  from  April  1, 1891,  to  June 

30, 1891,  inclusive $195.00 

Pay  of  19  permanent  gauge  keepers  for  the  fiscal  year  1892  . .  3, 360. 00 
Pay  of  1  perma^ient  gauge  keeper  at  Lake  Providence,  La., 

nom  July  1  to  September  22, 1891,  and  from  September  24, 

1891,  to  June  30, 1892 179.25 

Pay  of  1  permanent  gauge  keeper  at  Garland,  Ark.,  from 

July  1  to  December  31, 1891,  and*  from  February  6  to  June 

30,1892 108.33 

$3,842.58 

Inspection  and  repairs : 

Pay  of  assistant  engineer,  5iftr  months,  at  $150 760. 00 

Traveling  expenses  of  assistant  engineer  while  inspecting 

gauges .* 217.80 

Pay  of  employ^  hired  to  assist  gauge  inspector  and  to  repair 

and  paint  gauges,  etc 34. 50 

Material  for  repairs  of  gauges 99.34 

Transportation  of  material  for  repairs  of  gauges 9. 75 

One  traveling  case  (for  instruments,  tools,  etc.)  for  use  of 

gauge  inspector 18. 00 

Putting  compartments,  tray,  etc.,  in  traveling  case 6. 00 

Two  sets  of  branding  dies  for  marking  gauges 24. 35 

Putting  iron  bands  on  4  heavy  wooden  mauls  used  in  driving 

gauge  posts x 4. 00 

1,173.74 

Office  expenses  and  contingencies : 

Pay  of  copyist,  3ii  months,  at  $60 206.00 

Gan^e  records 63.00 

Stationery 15. 41 

Blue  printing  hydrographs 9. 80 

Transportation  of  stationery,  note  books,  and  photograph 

camera 4. 30 

Zino  tags  for  marking  high  water  of  1892  at  places  where 

there  are  no  gauges /. 2.50 

303.01 

Total 5,319.33 

Outstanding  liaHlities  July  1, 1892, 

Telegrams,  fiscal  year  1890 $5.19 

Telegrams,  fiscal  year  1891 68 

Telegrams,  fiscal  year  1892 1.05 

Pay  of  deceased  gauge  keeper,  St.  Louis,  Mo.,  July  1-17, 1890 ^ 11. 00 

Pay  of  deceased  gauge  keeper.  Garland,  Ark.,  January  1-31, 1892 10. 00 

27.92 
Money  statement 

July  1, 1891,  balance  unexpended $247.31 

Amount  allotted  for  project  for  fiscal  year  ending  June  30, 1892,  approved 
July  17, 1891 .-      5,100.00 

5,347.31 
June  30, 1892,  amount  expended  during  fiscal  year 5,319.33 

July  1,  1892,  balance  unexpended 27.98 

July  1,  1892,  outstanding  liabilities 27.92 

July  1, 1892,  balance •^^^^T'J?^ 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    12, 000. 00 
<  Submitted  in  compliance  with  requirements  ot  sections  1  of  river  and 
(     harbor  acts  of  18i66  and  1867. 
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SURVEY  OF  CYPRESS  BAYOU  AND  THE  LAKES  BETWEEN  JEFFERSON, 
TEXAS,  AND  SHREVEPORT,  LOUISIANA,  TO  ASCERTAIN  IF  NAVIGATION 
CAN  BE  MATERIALLY  AND  PERMANENTLY  IMPROVED  BY  THE  CON- 
STRUCTION  OF  LOCKS  AND  DAMS,  AND  THE  PROBABLE  COST  THEREOF. 

To  comply  with  a  resolution  of  the  Hoase  of  EepresentatlTesof  Feh- 
ruary  6, 1890, 1  was  directed  to  make  a  special  report  respecting  the 
improvement  of  Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex., 
and  Shreveport,  La.  This  repKjrt,  containing  a  review  of  all  work  done 
upon  and  plans  proposed  for  improvement  of  this  waterway,  was  sub- 
mitted February  26, 1890,  and  published  as  House  Ex.  Doc,  262,  Fifty 
first  Congress,  first  session,  and  also  as  Appendix  W 18,  Report  Chief 
of  Engineers,  1890,  pages  1914-1924.  In  concluding  the  report  it  wa8 
stated  that  the  plan  desired  to  be  investigated  by  the  people  interested 
in  navigation  of  Cypress  Bayou  and  the  lakes  consisted  essentially  of 
the  formation  of  a  reservoir  in  the  bayou  proper  and  the  lakes  by  con- 
structing a  dam  and  lock  at  the  head  of  Sodo  Lake  and  dredging  a 
channel  through  the  latter  to  Twelve-Mile  Bayou  or  to  Red  River;  that 
the  succ^ess  of  such  plan  depended  upon  so  many  conditions  that  its 
feasibility  could  not  be  discussed  until  after  a  thorough  survey,  both 
in  topography  and  precise  levels  j  and  that,  as  the  country  is  a  difficult 
one,  the  survey  would  be  expensive,  estimated  at  $10,000,  or  $12,000  if 
it  should  be  found  necessary  to  examine  the  outlets  between  the  route 
and  Upper  Red  River. 

Acting  ui)on  this  report.  Congress  ordered  the  survey  made  by  the 
following  item  of  river  and  harbor  act  of  September  19, 1890,  viz: 

The  Secretary  of  War  is  hereby  directed  to  canse  a  survey  to  be  made  of  Cypreea 
Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  in  order  to  ascer- 
tain if  the  navigation  of  the  said  bayou  and  lakes  can  be  materially  and  perma- 
nently improved  by  the  construction  of  such  dams,  and  locks  &nd  dams,  as  may  be 
necessary,  and  if  found  practicable  the  probable  cost  thereof,  and  for  tiiis  purpose 
$10,000,  or  so  much  thereof  as  may  be  necessary.  Is  hereby  appropriated. 

A  progress  report  upon  the  survey  was*8ubmitted  February  6, 1892 
(published  in  House  Ex.  Doc.  ITo.  126,  Fifty-second  Congress,  first  ses- 
sion), and  is  repeated  below,  as  the  conditions  remained  unchanged  at 
the  close  of  the  fiscal  year. 

pbogres8  beport  upon  survey  op  cypress  bayou  and  the.  lakes  between  jef- 
ferson, texas,  and  shreveport,  louisiana. 

United  States  Engineer  Office, 

ri4:ksburgy  Miss.,  February  6, 1892, 

General  :  I  have  the  honor  to  snbmit  a  progress  report  upon  the  survey  of  C3rpro88 
Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport  La.,  authorised  by 
the  act  of  September  19,  1890,  "  to  ascertain  if  the  navigation  of  said  bayou  and 
lakes  can  be  materially  and  permanently  improved  by  the  construction  of  such  dams, 
and  locks  and  dams,  as  may  be  necessary." 

There  were  three  surveys  authorized  by  the  same  act  in  this  district,  all  of  great 
importance,  and  requiring  the  highest  degree  of  accuracy.  Owing  to  the  late  date 
of  the  act  and  the  impossibility  ot  getting  skilled  men  to  carry  on  all  of  the  surveys 
at  the  same  time,  it  was  judged  best  to  organize  one  field  party  at  Vicksburg  tor 
all,  and  begin  with  the  survey  of  lower  Yazoo  River,  which  was  commenced  as  soon 
as  the  projects  required  by  law  were  approved,  and  continued  until  stopped  by  high 
water  December  6.  The  party  was  then  transferred  to  Cypress  Bayou,  the  quarter 
boats  of  Red  River  survey  having  been  fitted  up  in  advance,  and  work  commenced 
Deceniber  8.  Progress  was  hindered  throughout,  high  water  rising  innJanuary  and 
covering  the  low  banks  of  the  bayou  and  lakes,  making  it  difficult  to  find  stations 
for  triangulation.    The  water  rose  from  10  feet  at  Shreveport,  January  1,  to  24  feet, 
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ind  remained  high  through  February,  but  by  April  had  fallen  sufficiently  to  resume 
and  finish  the  triangulation  by  the  middle  of  the  month,  when  the  party  was  trans- 
ferred to  the  survey  of  Red  River. 

The  triangulation  of  Cypress  Bayou  covers  the  whole  lake  basin,  and  connects 
"With  the  system  of  the  Red  River  survey  above  Shreveport.  The  precise  levels  are 
connected  through  those  of  the  Red  River  survey  with  the  levels  of  the  Coast  Survey 
and  Mississippi  River  Commission  from  Cairo  to  Biloxi.  They  were  carried  from  the 
Shreveport  bench  to  the  hills  above  the  south  shore  of  Caddo  Lake,  and  connected 
^with  the  wye  level  lines  from  Jefferson  down'  the  bayou,  the  country  being  too  rough 
for  precise  levels.  • 

Tne  notes  have  been  revised  and  those  of  former  surveys  examined  and  used  as  far 
as  possible  and  the  work  plotted  in  the  field  to  insure  corrections  while  the  party 
^was  still  at  work,  a  draftsman  being  employed  on  the  quarter  boat  during  the  prog- 
ress of  the  survey.  The  maps  were  laid  out  in  the  office  afterward  on  a  scale  of  1  to 
10,000,  and  five  of  them  have  been  finished. 

The  outline  map  herewith,  scale  1  inch  to  3  miles^  shows  the  general  scheme  for 
the  maps  and  the  connections  with  Red  River,  the  hnishod  sheets  being  marked  in 
full  lines.  Th^ final  adjustment  of  the  map  sheets  will  be  made  to  cover  the  drain- 
age basin  to  the  best  advantage,  and  a  number  of  the  map  sheets  of  the  Red  River 
survey  will  be  added  to  give  the  details  of  the  bayou  on  the  right  bank  as  far  as  the 
head  of  the  great  raft.  The  profiles  and  sections  have  not  been  plotted,  as  the  whole 
party  has  been  engaged  in  pushing  the  survey  of  Red  River  to  completion  during  the 
low  water  of  the  autumn  and  winter.  A  final  discussion  of  any  plan  to  give  perma- 
nent navigation  between  Jefferson  and  Shreveport  can  not  be  had  untu  the  maps 
and  profiles  are  made,  and  ought  to  be  postponed  until  the  survey  of  Red  River  is 
completed,  as  the  permanent  navigation  denred  is  from  Jefferson  to  any  ports  which 
may  be  reached  from  Shreveport,  and  not  simply  a  waterway  between  the  two  cities. 
The  maximum  depth  that  can  be  given  for  permanent  navigation  of  Red  River  is  one 
of  the  factors,  and  the  neural  drainage  of  the  lake  basin  another,  which  must  be 
known  for  a  plan  of  improvement  by  locks  and  dams. 

Formerly,  during  the  raft  period,  the  lake  district  was  filled  by  overflow  or  through 
bayous,  or  ihe  canals  cut  to  give  passage  around  the  raft,  but  since  the  raft  has  been 
removed  the  bayous  and  abandoned  canals  have  been  filling  up ;  and  it  is  the  inten- 
tion of  the  United  States  and  of  the  State  of  Louisiana  to  close  them  and  make  the 
levee  system  continuous  from  the  hills  near  the  Arkansas  line  downstream,  so  that 
in  a  few  years  Cypress  Bay6u  and  the  lakes  will  have  no  water  supply  except  from 
backwater  through  Twelve-Mile  Bayou  and  its  own  drainage.    The  work  of  closing  * 

tbese  bayous  that  formerly  depleted  Red  River  in  the  higher  stages  was  begun  in 
earnest  in  September,  1891,  by  the  United  States  building  a  high  dam  across  tne  Sale 
and  Murphy  canal,  near  Bargetown,  which  was  extended  by  anew  State  levee  to  the 
main  line  on  Red  River  above. 

The  necessity  of  covering  so  large  an  area  of  the  basin  and  of  examining  the  out- 
lets from  Red  River  which  used  to  feed  the  lakes  is  now  plain,  and  it  is  also  evident 
that  until  the  drainage  has  been  computed  the  feasibility  of  giving  any  navigation 
to  Jelferson  by  locks  and  dams  can  not  be  discussed  understandingly.  The  levels 
from  Shreveport  to  Jefferson,  however,  give  certain  information  which  indicates  that 
if  the  water  supply  should  prove  ample  the  cost  of  the  necessary  locks  and  dams 
would  be  very  considerable.  The  rise  and  fall  of  the  river  at  Shreveport  is  about  11 
meters,  or  say  36  feet,  that  at  Jefferson  24^  feet,  and  the  difference  between  the  gauge 
marks  at  the  two  cities  is  16  feet  at  high  water  and  26^  feet  at  low  water;  while  tne 
total  fall  from  hi^h  water  at  Jefferson  to  low  water  at  Shreveport  is  52  feet.  The 
peo])le  interested  m  navigating  the  lakes  and  Red  River  will  not  be  satisfied  with  a 
navigation  of  3  feet,  as  formerly  proposed,  but  would  expect  as  good  a  navigation  as 
may  be  found  practicable  in  Red  River,  say  not  less  than  5  feet  clear  navigable  depth 
in  low  water.  This  would  require  locks  for  tbe  largest  boats  now  in  Red  River  or 
that  might  reasonably  be  expected,  probably  not  less  than  250  feet  length  by  60  feet 
width,  with  the  maximum  lift  the  soil  would  allow. 

The  difference  in  elevation  given  above  shows  that  at  least  two  locks  would  be 
required  and  that  they  would  have  to  be  of  the  most  substantial  construction  and 
carried  above  the  highest  floods,  in  order  to  be  available  in  high  water,  unless  it 
should  appear  that  movable  dams  could  be  employed. 

On  the  other  hand,  when  the  outlets  shall  have  been  closed,  tlie  high-water  limit 
in  Cypress  Bayou  and  the  lakes  will  be  lowered,  though  how  much  is  a  matter  of 
speculation,  and  this  would  change  the  conditions  of  ttie  problem  in  almost  every 
particular.  It  seems  almost  certain  that  the  effect  of  confining  Red  River  will  be 
to  increase  its  carrying  power,  lower  its  high  and  low  water  lines  by  deepening  the  QQIc 
channel,  and  consequently  hastening  the  draining  of  the  lake  district.  O 

The  same  level  lines  make  it  possiole  to  review  Maj.  Howell's  plan  of  impounding 
the  water  in  the  lakes  by  a  dam  from  Albany  Point  on  Sodo  Lake  to  Gold  Point  on 
Bed  River,  and  making  a  cut  above  the  dam  30  feet  wide  at  bottom  to  a  depth  of 
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Bf»<^t>  tho  coit  of  tlii^  v^hfiU  Vfc^iin^  earini^itod  at  t3T3/»«fl,  if  (jive u  in  one  appropria- 
tlrin.  lliB  Rithjert  will  In*  ffmiid  rHncnsm'il  at  lengtli  in  tbr  iv'^jMirt  of  the  Ulii*^f  f^f 
Eogineers  for  1890,  pages  1914  to  1924,  in  the  fonn  of  a  digest  of  all  the  reports  upon 
Cypress  Bayou  since  1»70.  Fortunately  the  plan  did  ncrt  meet  with  the  approval  of 
Congress.  Had  it  been  carried  out  the  water  from  R6d  River  vrould  not  now  reach 
the  zero  of  the  Jefferson  gauge  at  low  water.  This  statement  is  not  made  to  reflect 
upon  Mi^.  Howell,  but  rather  to  show  the  importance  of  deliberation  in  dealing  with 
problems  like  the  one  in  hand.  Maj.  Howell  was  hurried  into  sabmitting  his  report 
without  checking  the  levels,  and  he  was  also  engaged  in  the  removal  of  the  great 
raft,  which  would  of  necessity  change  the  conditions  under  which  he  expected  his 
plan  to  succeed,  but  how  great  that  change  would  be  neither  he  nor  any  other  engi- 
neer coold  have  foreseen. 

In  comparing  the  levels  of  Maj.  Howell's  survey,  those  of  Red  River  and  Caress 
Bayou  survey  of  1890-^1  must  be  taken  as  standard,  and  they  may  be  accepted  with 
perfect  confidence,  for  the  main  line,  beginning  at  the  Coast  Survey  bench  215  at 
Delta  Point,  has  been  carried  by  the  method  of  precision  across  Louisiana  and  down 
Bed  River,  closing  upon  the  Coast  Survey  bench  at  Smithland,  below  the  mouth  of 
Red  River,  with  a  discrepancy  of  less  than  1  inch,  the  distance  bein^  over  700  miles. 

The  precise  and  wye  levels  from  Shreveport  to  Jefferson  reveal  an  error  of  nearly 
2  feet  m  the  levels  upon  which  MsJ.  Howell  relied,  and  the  hydrographs  of  Red  River 
and  the  lakes,  combmed  and  given  on  the  sheet  herewith,  show  that  the  line  of  low 
water  at  the  time  of  MiJ.  Howell's  survey  was  nearly  3  feet  higher  at  Gold  Point 
than  in  1886-'87.  The  hydrograph  is  especially  interesting,  as  the  part  of  the  river 
covered  by  it  is  that  which  was  blocked  by  the  great  raft,  and  the  cufFerence,.  which 
might  otherwise  be  thought  an  accident  or  an  error  in  levels  at  Gold  Point,  is  even 
greater  as  the  line  is  followed  upstream.  * 

The  hl^h- water  limit  was  obtained  in  the  following  way :  When  the  flood  of  1890 
came  on  in  Red  River,  dispatches  from  the  highest  stations  gave  wamingthat  it 
would  be  very  great,  and  accordingly  small  zinc  plates,  marked  H.' W.  1^0,  were 
sent  from  this  office  to  a  great  number  of  people  hving  on  Red  River  from  Fulton 
down,  with  request  that  they  nail  them  up  on  trees  or  ouildings  to  mark  the  hign 
water  of  that  year  and  send  descriptions  to  this  office  on  prepared  blanks  as  soon  as 
convenient  after  the  water  fell.  In  this  way  a  great  number  of  points  were  got  along 
the  river,  and  an  assistant  was  sent  out  with  a  level  to  connect  them  with  the  main 
line  of  levels.  The  low-water  lines  were  obtained  by  gauges,  both  permanent  and 
temporary,  and  by  direct  levels  to  the  water  surface  during  the  various  surveys. 

The  upper  line  from  Garland  to  Shreveport  and  below  represents  the  limit  o^the 
flood  of  1890,  the  highest  that  we  have  actual  record  of.  The  line  just  below  from 
Collins  Bluff  to  Shreveport  shows  the  low  water  of  1871,  derived  from  M%j.  Howell's 
levels  corrected  for  actual  error,  and  the  line  from  Garland  to  Shreveport  just  beneath 
is  the  low  water  as  found  from  the  ^auj^es  and  the  levels  of  1886-'87.  The  dotted 
line  from  Collins  Bluff  to  Shreveport  indicates  the  possible  limit  of  low  water  as  the 
raft  continues  to  be  removed  and  the  bottom  to  scour.  The  intermediate  lines  are 
the  high  and  low  water  limits  in  Cypress  Bayou  and  the  lakes,  determined  bv  the 
precise  levels  of  1890-^91,  and  show  that  the  zero  of  the  Jefferson  gauge,  whicn  is 
the  low  water,  is  higher  than  the  low  water  of  1886-'87  at  Gold  Point.  The  differ- 
ences between  the  h»w-water  line  of  1871  and  that  of  1886  show  how  great  the  im- 
provement has  been  since  the  raft  wsm  removed,  and  indicate  the  progress  that  may 
be  looked  for.  The  hydrograph  shows  also  that  it  is  exceedingly  doubtfrd  whether 
it  would  be  safe  to  follow  Mai.  Howell's  plan  by  changing  the  line  of  dam  and  cut 
to  some  i>oint  above  the  site  chosen  by  him,  say  at  the  head  of  Cottonwood  Bayou,  for 
though  it  would  be  possible  to  gain  a  low- water  depth  of  6  feet  at  Jefferson  by  open- 
ing Cottonwood  Bayou  and  buildinga  dam  across  the  lake  and  a  levee  along  the 
lower  side  of  Cottonwood  Bayou  to  Ked  River,  it  would  not  be  possible  to  say  how 
long  the  improvement  would  last.  Moreover,  the  farther  up  Red  River  the  entrance 
to  Cypress  Bayou  and  the  lakes  is  made,  the  greater  the  difficulty  in  maintaining  a 
deep-water  connection  by  way  of  Red  River  to  Shreveport. 

From  the  rate  at  which  the  low-water  line  has  fallen  at  Cottonwood  Bayou  since 
1871,  it  seems  probable  that  it  may  fall  quite  as  much  in  the  next  twenty  years,  so 
that  if  a  dam  were  built  and  the  route  opened  through  Cottonwood  Bayou  to  the 
lakes,  the  navigable  depth  to  Jefferson  would  by  that  time  have  reached  the  limit  of 
usefruness. 

The  matter  is  one  of  grave  importance  and  should  not  be  decided  without  further 
investigation.  Gauges  should  be  set  up  at  frequent  intervals  through  the  raft  por- 
tion of  Ked  River  to  get  the  actual  low- water  surface,  and  the  lines  along  Cottonwood 
Bayou  and  those  just  above  should  be  examined,  together  with  boring  at  the  proba- 
ble sites  for  the  dam  and  levee,  and  in  the  mean  time  the]maps  should  be  finished  and 
all  the  information  obtained  by  the  levels  plotted,  with'  profiles  and  sections.  As 
the  full  amount  of  the  estimate  was  not  granted,  1  recommend  the  sum  of  $2,500  to 
continue  the  examination.    It  may  be  stated  that  Maj.  Howell  contemplated  a  dam 
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at  the  flood  height  with  a  spill  way  about  9  foot  lower,  while  for  the  route  through 
Cottonwood  Bayou  it  would  not  ho  absolutely  necessary  to  raise  the  dam  above  a 
10- foot  stage  (except  for  the  benefit  of  Red  River),  but  only  to  build  the  levee  to  full 
height.  It  is  also  probable  that  Cottonwood  Bayou  could  be  opened  to  the  same 
capacity  as  Upper  Cypress  Bayou  at  much  less  cost  than  the  cut  proposed  by  Maj. 
Howoll.    Both  lines  are  indicated  on  the  outline  map  herewith. 

Aft  all  of  the  water  retained  by  the  dam  and  levee  would  return  to  Red  River  when 
the  latter  should  fall  below  the  height  corresponding  to  the  crest  of  the  dam,  the 
route  through  Cottonwood  Bayou  should  keep  itselffree  and  should  not  be  regarded 
as  an  injurious  outlet,  such  as  are.those  above  which  are  to  be  closed,  and  therefore  not 
opposed  to  the  principles  laid  down  for  the  improvement  of  Red  River.  Cottonwood 
Bayou  would  be  closed  as  effectually  by  the  dam  and  levee  as  by  a  dam  across  its 
month,  and  the  plan  of  giving  a  navigable  depth  of  6  feet  to  Jefferson  may  be  re^ 
gardea  as  in  effect  the  construction  of  a  great  reservoir  to  hold  flood  waters,  somewhat 
after  the  plan  of  those  advocated  for  the  Upper  Mississippi  River. 
Very  respectfully,  your  obedient  servant, 

J.   H.   WlIXARD, 

Capt.f  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8,  A, 

Owing  to  an  error  in  elevations,  etc.,  upon  the  hydro^aph  sent  with 
my  report  of  February  0, 1892,  a  corrected  copy  is  submitted  herewith, 
with  request  that  it  be  reprinted  in  the  Annual  Eeport. 

Since  the  report  of  February  6,  all  the  lAaps  have  been  finished  except 
that  covering  the  city  of  Jefferson,  the  index  map,  and  the  title  sheet. 
There  remain  to  be  jilottod  the  profiles  and  sections  and  the  discharge 
measurements.  If  a  new  appropriation  should  be  made,  it  is  proi)osed 
to  expend  it  in  developing  the  high-water  route  from  Bed  Eiver  through 
Cottonwood  Bayou,  and  to  make  borings  and  sections  along  the  proba- 
ble sites  for  levees,  dams,  or  locks  and  dams.  The  fiood  of  1892  was^so 
much  greater  in  Eed  Eiver  above  Shreveport  than  any  other,  so  far  as 
is  known,  that  it  will  be  important  to  connect  as  many  high- water  marks 
as  possible  with  permanent  benches  already  estabhshed  by  this  survey 
and  that  of  Eed  Eiver  to  fix  the  heights  of  any  works  of  construction 
that  may  be  found  practicable;  and  also  to  determine  as  far  as  possible 
the  low-water  limit  at  Jefferson  and  at  the  mouth  of  Cottonwood  Bayou. 
All  of  this  work  can  be  done  to  best  advantage  in  low  water,  and,  if  pos- 
sible, when  cold  weather  reduces  the  danger  of  sickness.  The  estimate 
of  $2,500  for  completing  the  survey  is  renewed. 

Money  statement, 

July  1. 1891,  balance  unexpended $102.01 

June'30, 1892,  amount  expended  during  fiscal  year 96. 00 

July  1,1892,  balance  unexpended 6.01 

July  1,1892,  outstanding  liabilities 4.98 

July  1, 1892,  balance  ayailable 1.03 

Amount  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

Amount  ayaUable  for  fiscal  year  ending  June  30,  1893 2,001.03 

(Amount  (estimated)  required  for  completion  of  existing  prefect 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894         600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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APPENDIX  W. 


IMPROVEMENT  OF  ARKANSAS  RIVER  AND  OF  CERTAIN  RIVERS  IN  AR- 
KANSAS AND  MISSOURI. 


BEPORT  OF  CAPTAIN  H,  8,  TABES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  TJSE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

■» 

IMPROVEMENTS. 


L  RemoYing  obstrnotions    in  Arkansas 
River. 

2.  Arkansas  River. 

3.  Foiirche  Le  Fevre  River,  Arkansas. 

4.  Petit  Jean  River,  Arkansas. 

5.  White  River,  ArKansas. 

6.  Cache  River^  Arkansas. 


7.  Little  Red  River,  Arkansas. 

8.  Black  River,  Arkansas  and  Missouri* 

9.  Black  Riven  Missouri. 

10.  St.  Francis  River,  Arkansas. 

11.  St.  Francis  River,  MissourL 

12.  Little  River,  Missouri. 


EXAMINATION  AND  SURVEY. 
13.  Clarendon  and  the  Lower  White  River,  Arkansas. 


United  States  Bnoinebr  Office, 

Little  Bockj  ArJe.j  July  i,  1893. 

General:  I  have  theiionor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  under  my  charge. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  8.  Taber, 
Oajftain  of  jEngineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineersy  U.  8.  A. 


Wi. 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as    , 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  condi^QlC 
tion  of  the  navigable  portion  of  this  stream,  but  from  the  delta-like 
character  of  its  lower  portion  and  the  tendencies  now  manifest  in  its 
upper  reaches,  it  may  be  inferred  upon  very  substantial  grounds  that 
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Bliiftiui?  mind  liars,  nTiinf»nmi^  drift  iiiU^s,  ai>d  dangemiis  bivj^^  rliamct^p- 
i/.f»d  tU(M>bHtae*li*s  t^»  iiuvi;,r:itioii  in  Iht*  hn\vv  reachfs,  ainj  ^ravei  and 
rock  t*h(*alj^,  witli  :l  Ilmv  snags  ainl  iJi;iiiy  nvorluiu^nu^  ti'ei*Sy  eon.^tilutij^l 
those  of  the  upper  reaches.  The  records  of  this  office  indicate  that, 
except  at  a  few  places,  such  as  Pine  Bluff,  Ark.,  and  Fort  Smith,  Ark., 
the  general  plan  of  improvement  has  consisted  of  snagging  operations, 
which  include  cutting  overhanging  trees  and  in  building  wing  dams 
to  improve  the  shoals,  the  idea  being  to  afford  temporary  relief  to  navi- 
gation until  complete  surveys  should  render  it  possible  to  project  a  plan 
for  the  radical  and  x>ennanent  improvement  of  the  navigable  portion  of 
the  entire  river.  For  the  exceptions  noted  attention  is  respectfully 
invited  to  reports  upon  these  special  cases.  The  appropriations  have 
been  made  sometimes  for  the  entire  navigable  reach  and  sometimes  for 
certain  sections.  The  grand  total  of  all  these  appropriations  up  to 
June  30, 1891,  amount  to  $485,251.37.  Of  this  there  had  been  expended 
up  to  June  30, 1890,  $391,288.07,  exclusive  of  certain  sums  aggregating 
over  $100,000  that  were  appropriated  with  the  Mississippi  and  Missouri 
rivers,  so  as  not  readily  to  be  determined. 

The  most  permanent  result  of  all  this  expenditure  consists  in  a  series 
of  maps  made  by  S.  T.  Abert  from  a  survey  of  the  river  from  Fort  Gib- 
son, Ind.  T.,  to  Big  Rock,  Ark.,  3  miles  above  Little  Rock,  Ark.,  in  the 
year  1870,  and  also  another  series  of  maps  from  Wichita,  Kans.,  to 
Fort  Gibson,  Ind.  T..  from  a  survey  in  1884.  From  the  nature  of  the 
case  the  balance  of  tne  work  has  been  each  year  a  repetition  of  that  of 
preceding  years.  One  iron-hulled  snag  boat  and  one  light-draft 
wooden  snag  boat,  with  all  the  appliances  necessary  for  snagging  opera- 
tions were  the  visible  signs  of  tlie  balance,  while  the  gratitude  of  those 
interested  in  the  navigation  of  the  river  for  a  navigation  rendered  yearly 
less  and  less  dangerous  by  the  operations  of  these  two  boats  is  the  only 
evidence  existing,  and  the  only  evidence  to  be  expected,  of  work  that 
must  be  done  in  a  stream  like  this,  until  by  some  system  of  permanence 
caving^anks  no  longer  exist  and  the  annual  quota  of  snags  is  no  longer 
furnished. 

The  most  economical  management  of  snag  boatsrequires  not  less  than 
$35,000  annually  to  give  absolutely  indispensable  aid  to  navigation,  a 
navigation  in  which  a  vast  amount  of  commerce  is  vitally  interested. 
During  the  fiscal  year  ending  June  30, 1892,  $10,327  was  expended  in 
removing  787  snags,  cutting  544  overhanging  trees,  and  destroying  four 
drift  piles,  and  in  the  care  and  running  expenses  of  the  UnitedStates  snag 
boat  Wichita.  The  season's  operations  extended  from  July  1  to  Octo- 
ber 24^  1891.  A  portion  of  this  time  the  river  was  too  high  for  effective 
snaggmg  operations.  For  the  first  time  in  the  history  oi'  snagging  op- 
erations on  the  Arkansas  River,  the  most  dangerous  snags  in  the  low- 
water  channel  between  Webbers  Falls,  Indian  Territory,  and  the  mouth 
of  the  river  were  removed  by  a  boat  that  could  get  at  them,  drawing 
less  water  than  the  packets.  It  is  the  beginning  of  systematic  snag- 
ging operations  at  extreme  low  water  for  which  this  oMce  has  labored 
for  the  last  seven  years.  The  navigators  of  the  river  are  delighted  with 
the  results.  The  only  drawback  to  the  perfect  triumph  of  a  steady 
policy  of  operations  only  at  or  near  low  water  lay  in  the  extremely 
small  size  ol  the  appropriation.  As  stated  in  my  last  annual  report,  if 
on  or  about  the  opening  of  the  fiscal  year  beginning  July  1, 1892,  tne 
sum  of  $70,000  could  be  in  hand  and  an  effective  clearance  of  the  Ar- 
kansas River  could  be  secured,  this  would  render  it  possible  with  the 
advance  in  the  permanent  improvements  to  maintai^g^]^  9p99&^^^ 
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from  snags  by  taking  the  two  snag  boats  as  towboats  on  the  perma- 
nent improvements  and  using  them  for  snagging  operations  such  few 
times  as  might  be  necessary. 

Further,  the  time  has  come  in  the  progress  of  improvements  on  this 
river  when^it  is  my  duty  to  recommend  that,  if  possible,  the  money  for 
snagging  be  appropriated  under  the  same  head  as  that  for  the  perma- 
nent improvement  of  the  river,  as  it  will  save  in  engineering  and  office 
expenses,  as  now  two  separate  sets  of  papers  have  to  be  kept,  whereas 
only  one  set  of  papers  need  be  kept,  and  yet  so  much  money  might 
always  be  used  for  snagging  operations,  the  papers  showing  all  the  time 
exactly  to  what  purpose  moneys  were  applied.  This  would  practically 
increase  the  plant  available  for  both  works,  and  will  be  a  matter  of  econ- 
omy in  many  ways.  The  goal  that  has  been  so  long  sought  in  refer- 
ence to  the  opening  of  the  Arkansas  River  is  rapidly  being  neared.  It 
has  taken  x>ersistent  effort  and  strict  adherence  to  a  systematic  plan  in 
the  face  of  much  adverse  criticism;  but  two  years  more  of  the  same 
work  will  show  that  even  with  small  appropriations,  if  there  is  an  eco- 
nomical following  of  carefully  devised  plan,  a  river  very  thickly  popu- 
lated with  snags  may  be  eventually  opened. 

Commerce. — For  information  upon  this  point  see  report  for  "  improv- 
ing Arkansas  Kiver,  Arkansas." 

Money  statement 

July  1, 1891,  balance  unexpended $12,844.46 

June  30;  18SK2,  amount  expended  during  fiscal  year 10, 327. 00 

July  1,  1892,  balance  unexpended 2,017.46 

July  1,  1892,  outstanding  liabilities 1.25 

July  1,  1892,  balance  available 2,016.21 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 22, 016. 21 

{Amount  (estimated)  required  for  completion  of  existing  project,  annually    35, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  Juno  30, 1894    70, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  account. 

Payroll $6,904.95 

General  suppUes 860.84 

Subsistence  supplies 1, 707. 97 

Lumber 15. 92 

Fuel 552.30 

Traveling  expenses 30. 70 

Transportation 18. 90 

Kent 80.00 

Stationery 57.23 

Medicine 86.66 

Total 10,315.47 

Reserved  in  United  States  Treasury  for  freight  charges ,.,...     %J^^^%^  I  p 

Grand  total ^ 10,827.00 


1676      EEPORt  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  AEMt, 

Wa. 

IMPROVEMENT  OF  ARKANSAS  RIVER. 

Work  during  the  past  season  has  been  carried  on  under  three  differ- 
ent acts  of  Congress. 

By  act  approved  August  5, 1886,  $75,000  was  appropriated  under  this 
head,  its  distribution  being  indicated  in  the  following  words  and  fig- 
ures: 

Improving  the  Arkansas  Riyer,  Arkansas :  Continuing  improvement,  according  to 
the  plans  and  recommendations  in  Appendix  V  13,  Ex.  &oo^  No.  1,  Forty-ninth  Con- 
gress of  which  there  are  to  be  expended  $8,000  at  Pine  Bluff;  $13,000  at  Fort  Smith, 
and  $10,000  at  Dardanelle,  or  so  much  thereof  under  these  sums,  respectively,  as  may 
be  necessary  at  these  points. 

All  of  this  money,  except  a  small  sum  out  of  the.  $10,000  for  Darda* 
nelle,  having  been  expended  prior  to  June  30, 1890,  it  is  only  necessary 
to  summarize  the  project  for  Dardanelle,  as  follows:  At  Dardanelle 
the  $10,000  is  to  be  expended  in  erecting  a  permeable  dike  above  and 
opposite  the  town,  in  such  a  position  as  to  remove  the  sandbar  now  in 
front  of  the  wharves. 

By  act  which  became  a  law  August  11, 1888,  $150,000  was  appropri- 
ated under  this  head,  its  distribution  being  indicated  in  the  following 
words  and  figures: 

Improving  Arkansas  River,  Arkansas :  Continuing  improvement,  $150,000 :  Provided, 
That  nothing  herein  contained  shall  authorize  the  Secretary  of  War  to  enter  upon 
project  of  improvement  of  said  river  as  set  forth  in  the  report  of  the  Board  of  En- 
gineers on  improvement  of  Arkansas  River,  from  Witchita,  Kans.,  to  its  mouth,  dated 
New  York  City,  March  16,  1888,  and  contained  in  House  Ex,  Doc.  No.  234,  Fiftieth 
Congress,  first  session :  Providedj  That  the  Secretary  of  War  shaU  expend  the  ap- 
propriation under  this  head  with  reforeuco  to  the  final  improvement  of  this  river  as 
contemplated  in  the  Report  of  the  Chief  of  Engineers  for  the  year  ending  June  30, 
1885,  and  as  authorized  in  the  act  for  the  improvement  of  rivers  and  harbors,  ap- 
proved August  5,  1886,  and  in  House  Ex.  Doc.  No.  90,  Forty -ninth  Congress,  first 
session,  said  methods  to  be  applied  as  the  Secretary  of  War  may  direct  at  such  points 
between  Wichita,  Kans.,  and  the  navigable  mouth  of  the  Arkansas  River  at  its  junc- 
tion with  the  Mississippi  River,  as  he  may  deem  for  the  best  interests  of  commerce. 
And  all  moneys  now  to  the  credit  of  diiferent  sections  of  the  Arkansas  River,  other 
than  the  appropriations  for  the  operating  of  the  snag  boats,  shall  be  available  for  use 
under  this  head:  and  in  future  the  engineer  in  charge  of  this  work  and  the  Secretary 
of  War  shaU  make  report  upon  the  progress  and  needs  of  this  work  under  this  head 
instead  of  reporting  upon  disconnected  projects  as  heretofore.  Nothing  herein  con- 
tained shaU  be  understood  to  prevent  the  Secretary  of  War  from  applying  any  part 
or  all  funds  previously  appropriated  for  use  at  Fort  Smith,  Dardanelle,  in  Pine  Bluff 
Reach,  or  from  expending  not  exceeding  $8,000  as  a  contingent  fund  for  expenditure 
in  Pine  Bluff  reach. 

By  act  approved  September  19, 1890^  $180,000  were  appropriated,  its 
distribution  being  indicated  as  follows: 

Improving  Arkansas  River,  Arkansas:  Continuing  improvement  from  Wichita, 
Kans.,  to  its  mouth,  $180,000. 

The  approved  projects  for  the  expenditure  of  this  sum  may  be  sum- 
marized as  follows: 

At  Van  Buren  the  $4,000  to  be  expended  in  erecting  a  permeable 
dike  at  a  suitable  point  a  little  above  the  town  and  upon  the  opposite 
side  of  the  river,  to  contract  the  channel  and  prevent  it  from  leaving 
the  city  wharves.  From  Fort  Gibson,  Ind.  T.,  to  the  mouth  of  the 
river,  the  balance  to  be  expended  in  the  erection  of  permeable  dikes, 
and  in  one  instance  by  rock  excavation  at  the  worst  places,  or  the 
places  at  which  serious  interference  with  the  largest  amount  of  com- 
merce occurs,  so  far  as  the  amount  of  the  appropriation  will  permit^ 
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looking  toward  the  permanent  improvement  of  the  river,  to  give  a 
channel  at  least  6  feet  deep  and  200  feet  wide  from  Little  Eock  to  the 
mouth  of  the  river,  via  White  River  Cut-off,  as  provided  under  the  act 
of  August  5, 1886,  and  an  all-year-round  depth  of  water  of  at  least  2  feet' 
from  Little  Eock,  Ark.,  to  Fort  Gibson,  Ind.  T.,  under  all  acts,  the 
work  to  be  carried  on  by  hired  labor  and  the  purchase  of  nlaterial  in 
open  market,  as  this  is  believed  to  be  the  most  economical  and  ad- 
vantageous to  the  Government.  Before  operations  Were  begun  at 
Dardanelle,  a  bad  bar  had  formed  along  the  town  front,  cutting  off  all 
approach  to  either  wharf  at  low  wat«r  or  at  medium  stage.  From  Fort 
Gibson  to  the  mouth  of  the  river,  the  river,  consists  of  alternating  bars 
and  caving  banks,  with  crossings  more  or  less  troublesome  at  low 
water,  a  few  of  the  latter  operating  to  effectually  close  the  river  to 
navigation  at  extreme  low  wat^r  for  even  boats  drawing  but  2  feet  of 
water.  In  all  cases  of  this  kind  the  crossings  occur  at  points  at  which, 
while  the  river  is  falling  from  a  10-foot  stage  to  extreme  low  water,  its 
water  is  so  widely  spread  that  it  develops  no  channel  at  any  point. 

Seven  years  of  careful  study  of  this  river,  combined  with  the  testi- 
mony of  the  navigators  of  the  river,  all  iK)int  to  this  fact,  that  the 
crossings  are  deep  or  shallow  in  proportion  as  the  water  is  narrow  or 
broad  at  or  above  the  crossing,  and  that  a  very  slight  contraction,  such 
as  that  produced  by  a  few  logs,  tree  tops,  and  sometimes  clay  lumps, 
just  sufficient  to  give  defining  power  to  the  current,  will  convert  a  bad 
crossing  into  a  good  one. 

First  in  order  of  appropriations  and  projects,  works  at  Dardanelle 
and  Van  Buren  should  be  reported  upon. 

Except  visits  of  inspection,  no  work  has  been  done  at  either  place. 
Last  report  showed  satisfactory  progress  at  Dardanelle  j  no  heavy  rise 
occurred  until  late  in  the  present  fiscal  year  that  would  cause  any 
marked  changes,  and  June  30, 1892,  finds  the  water  still  too  high  to 
rei)ort  progress  or  probable  future  operations.  From  present  indica- 
tions it  would  seem  advisable  to  spend  the  small  balance  strength- 
ening the  works  at  that  point,  and  complete  the  improvement  of  this 
reach,  under  proper  projects,  part  and  parcel  of  the  works  of  general 
improvement.  The  same  may  be  said  in  reference  to  special  works  at  Van 
Buren.  With  the  exception  of  plant  that  might  be  sold  to  the  general 
improvement  works^  there  are  no  funds  available  for  this  special  work, 
and  during  the  commg  fiscal  year  proper  steps  will  be  taken  to  merge 
this  in  the  general  work  and  make  no  further  special  rei)ort.  There  is 
no  doubt  ttet  the  dike  already  built  will  need  extending  some  100  feet 
or  more.  Such  extension  will  not  fill  up  the  channel  in  the  draw  if  the 
present  results  form  any  guide.  The  problem  here  is  a  very  nice  one, 
inasmuch  as  there  is  danger  of  throwing  a  bar  under  the  drawspan  of 
the  bridge  in  the  attempt  to  throw  the  channel  against  the  wharf.  The 
dike  will  be  extended  during  the  coming  season  under  proper  author- 
ity as  a  part  of  the  general  plan  for  the  improvement  of  the  river. 
This  brings  this  report  to  the  improvement  of  the  Arkansas  Eiver  as  a 
whole. 

*  Before  entering  upon  this  report  attention  is  briefly  invited  to  the 
fact  that  the  work  covers  at  least  710  miles  of  river,  and  there  has 
been  $330,000  wherewith  to  work,  where  $900,000  was  asked  for;  or^to 
pat  it  in  another  way,  the  engineer  is  expected  to  enter  upon  the  im- 
provement of  the  river  with  about  $470  per  mile,  when  the  .least  esti- 
mate calls  for  over  $14,000  i)er  mile.  Facing  these  conditions,  evidently 
about  the  only  thing  to  be  done  is  to  select  the  places  that  affect  the 
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greateat  ainoimt  of  commerce  and  improve  them  aa  far  as  the  amocmt 
appropriat^'d  will  iiermit. 

Acting  iipaa  this  plaii^  during  the  fi.»cal  year  ending  Jane  30^  1892, 
♦119,*>3(U5  liave  beeu  expended^  viz:  Two  dikes  WO  feet  long,  4  feet 
above  low  water,  with  foot  mattresB  60  feet  wide,  conatnicted  of  alter- 
nate layers  of  stone  and  brush,  were  complete  at  a  point  30  miles  above 
Fort  Smith,  Ark. 

The  work  at  Mooi^s  RockSj  almnt  30  milea  below  Fort  Smith,  eon- 
si  st-ed  or i filially  of  the  cutting  of  a  channel  75  feet  by  425  feet,  with  a 
depth  of  2  feet  below  low- water  mark,  through  a  rock  reef,  requiring 
the  excavation  of  1,997  cubic  yards  of  rock. 

During  the  fiscal  year  ending  June  30, 1893,  926  cubic  yards  of  rock 
have  been  excavated,  which,  with  270  cubic  yartls  excavated  during  the 
fiscal  year  ending  June  3i*,  J 891,  makes  a  total  of  1,196  cubic  yards  ex- 
cavated to  dat«,  and  leaves  801  cubic  yards  yet  to  be  excavat^  to  com-^ 
plete  the  work. 

High  water  retarded  the  work  at  different  tima^  and  cold  weather  bus- 
pended  the  work  iu  October,  1801,  High  water  and  cold  weather  have 
ine vented  resumption  of  work  dnce.  During  recent  high  wat-er  the 
cofferdam  sLt  this  point  was  doatetl  out,  but  most  of  the  material  was 
Becared* 

At  Big  Rock  stone  tjuarry,  3  miles  above  Little  Eock,  8,376  cubic 
yards  of  rock  have  been  quarried,  and  of  this  amount  6,754  cubic  yards 
have  been  barged  to  Tine  Bluff. 

At  Pine  Blnff  two  additional  dikes,  Nos.  5  and  6,  were  built,  each  150 
feet  long  and  17  feet  above  low- water  mark. 

Dikes  A^,  A,  and  No.  2  received  muck  needed  repairs^  and  Dikes  3 
and  4  were  repaired.  Ko.  4  made  a  permanent  rock  dike,  and  Hot  3  ad- 
vanced towards  comx>Ietion  iu  like  manner. 

Early  in  Octob(*r,  1891,  the  work  below  Mallorys  Ditch,  below  Pine 
Bluff,  according  to  project  approved  August  25, 1891,  was  commeuced- 
This  work  eorjsisted  of  weaving  a  continuous  mattress  125  feet  to  160 
feet  wide  from  Mallorys  Ditch  to  a  point  1  mUe  below,  laid  from  low- 
water  line  along  the  bank  to  the  bottom  of  the  river,  and  sotmrely 
weighted  down  with  rock,  and  the  bank  graded  to  a  10  foot  stage  and 
ripnipped  with  rock  to  a  depth  of  1  foot.  This  work  was  completed 
April  1, 1892.  The  riprap  ping,  however,  was  carried  down  to  within 
700  feet  of  the  end  of  the  mattress  only. 

Over  4,000  cubic  yards  of  roek  have  been  barged  from  Big  Bock 
quarry,  iiear  Little  Ko('k,  and  stored  on  the  high  bank  at  Pine  Bluffy 
to  be  ui^ed  in  fiirther  improvements  at  that  point.  During  October, 
1891,  spex-ial  surveys  were  made  at  and  iu  the  vicinity  of  Pine  Bluff, 
and  ill  Detiember  and  January  the  same  was  done  at  Fort  Smith  and 
at  Little  Boek,  and  velocity  observations  were  taken  at  Fort  Smith  and 
Little  Rock  during  the  extreme  high  water  of  May,  1802^  to  determine 
tlie  velocity  discharge. 

In  addition  to  the  above  work,  10  barges,  60  teet  by  20  feet,  1  pile- 
driver  barge,  6  feet  by  20  feet,  thoroughly  equipped  as  a  water  pile- 
tlriveiy  and  1  quarter-boat,  90  feet  by  20  feet,  have  beeu  builtj  besid*?S 
various  additions  made  to  the  machinery  of  the  plant;  and  the  dikes 
above  Baring  Cross  Bridge  at  Little  Rock  have  been  in  part  repaired. 
The  unprecedented  high  water  of  the  past  year  ha«  greatly  impeded 
the  work  along  the  entire  line.  As  to  the  results  of  the  work,  nothing 
but  a  condensed  summary  of  them  can  be  given  within  the  limits  of 
this  report. 
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The  work  at  Moores  Eocks  will  be  completed  within  the  estimate, 
notwithstanding  the  interrnption. 

The  dikes  that  were  erected  above  Fort  Smith  have  given  results  that 
were  spoken  of  by  the  Division  Engineer  as  being  satisfactory.  It  is 
too  soon  to  make  any  report  upon  those  erected  30  miles  above.  It  will 
be  necessary  to  erect  2  more  dikes  above  the  Baring  Cross  Bridge  at 
Little  Eock,  in  order  to  keep  the  channel  through  the  draw  of  the 
bridge. 

The  contraction  works  below  the  Little  Rock  and  Fort  Smith  Rail- 
way Bridge  at  Little  Rock,  erected  in  former  years,  have  stood  long 
enough  to  have  something  of  a  history,  and  there  is  submitted  here-  " 
with  a  tracing  which  shows  the  cross  sections  of  the  channel  during 
the  various  years  therein  noted. 

This  sets  forth  facts  to  the  eye,  rendering  ^an  elaborate  memoir  un- 
necessary. The  same  may  be  said  of  the  tracing,  which  shows  the  same 
conditions  just  above  Fort  Smith.  The  appropriation  being  small,  com- 
plete results  can  not  be  attained  or  expected  anywhere.  Where  the 
works  have  come  anywhere  near  the  number  required  in  the  complete 
plant  there  are  indications  that  the  total  number  of  works,  including 
the  dikes  and  revetment  work,  will  produce  the  results  desired.  The 
dangerous  and  troublesome  -bend,  extending  from  above  the  town  of 
Pine  Bluff  to  one  mile  below  Mallorys  Ditch,  has  enough  works  in  it 
now  to  hold  the  river  in  check  in  the  entire  bend.  The  mile  of  revet- 
ment work  over  the  portion  where  there  was  no  quicksand  has  been 
successful  for  the  entire  mile  without  a  break,  and  this  under  the  test 
of  the  highest  water  known  since  1844.  From  the  upper  end  of  this 
revetment  to  the  upper  end  of  the  town  of  Pine  Bluff,  which  no  longer 
enters  now  as  a  factor  in  the  improvement,  a  layer  of  quicksand  under- 
lies the  bank.  The  dikes  erected  along  this  front  are  rapidly  nearing 
completion,  as  originally  contemplated,  and  during  this  extraordinary 
rise  have  also  prevented  any  marked  inroads  on  the  part  of  the  river. 
And  it  now  would  seem  that  when  they  are  all  made  solid,  which  can 
*  be  done  at  a  slight  expense,  as  contemplated  in  existing  projects,  this 
bend  will  be -completed  and  will  very  materially  aid  the  works  located 
some  3  miles  below. 

As  to  the  work  proposed,  it  may  be  said  that  this  is  already  a  matter 
of  printed  record,  based  upon  regular  plans  and  estimates,  which  are 
supplemented  for  each  retich  of  the  river  by  special  projects  prepared 
under  special  surveys  prior  to  entering  upon  the  work.  The  policy 
pursued  now  is  to  fix  upon  points  or  reaches  that  can  probably  be  en- 
tirely completed  with  the  amount  appropriated,  and  finish  them,  rather 
than  do  a  little  work  here  and  there,  which  shall  form  at  best  only  a 
part  of  the  work  that  should  be  done  at  these  points. 

As  a  matter  of  plain  duty  it  must  be  stated  that  prompt  results  are 
not  to  be  expected  with  only  $150,000  or  $180,000  for  two  years'  work, 
when  $1,000,000  could  be  profitably  expended  in  that  time.  The  engi- 
neer in  this  way  spends  more  time  in  the  vain  effort  trying  to  male 
both  ends  meet  than  in  actual  engineering  study  or  development  of  the 
works.  Fully  $100,000  ought  to  be  exi)ended  in  the  plant  at  once. 
There  are  not  barges,  pile-drivers,  and  steamboats  enough  to  do  eco- 
nomical work.  Again,  material  and  labor  is  advancing  very  rajndly  in 
price,  and  it  will  cost  one-third  more  to  do  the  work  on  this  account. 
If  anything  like  economical  results  are  expected,  at  least  $1,000,000 
should  be  available  for  the  fiscal  year  ending  June  30, 1894,  and  it  will 
require  $3,472,479  to  complete  the  improvement  in  accord  with  the 
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original  plan.    This  m  not  a  fancy  eBtimate,  but  close  caJetilfition,  borne 
out  bj"  eight  years  of  nn remitting  labor. 

In  connection  witli  this  rivf^r^l  inuat  again  respectfully  invite  atteii- 
tion  to  the  woaderfnl  deyelu|*ment  of  thiH  State  and  the  natural  ten- 
dency of  all  thi»  to  make  Little  Eot^k  a  great  commercial  center-  AAl 
the  Htatistics  connected  with  my  reports  bear  upon  this  more  or  less. 
Aa  one  rear/h  of  tho  river  tindex  consideration  has  Little  Rock  at  its 
head,  the  g^reat  imixirtance  of  these  works  becomes  more  apparent.  ^ 
careftil  study  of  ^statistics  for  six  years  convinccE*  me  that  the  State  of 
Arkansas  will,  ere  long,  rise  many  tiles  in  the  rank  of  the  States*,  and 
public  improYementn  will  retarn  manifold  their  costs  in  material  bene- 
fit to  the  entii*e  State. 

The  amount  stilted  above  as  being  required  to  complete  the  improve- 
iQent  only  refers  to  tlie  ceM^li  from  Fort  Gibson  to  the  mouth.  If  the 
improveracBt  is  to  be  extended  from  Arkansa^s  Oity,  Kans.,  to  the  mouth 
of  the  river^  there  must  be  added  for  the  reach  from  Arkansas  Oity^ 
Kans,,  to  Fort  Gibson,  IikL  T„  *l,096,9tM). 

C&mtnercv. — Tliere  is  practically  nothing  nt*w  in  regard  to  commerce 
not  fully  coTer*»d  in  my  last  annual  report  A  great  many  circulars 
were  sent  out,  but  owing  to  the  flwnl  excitement,  depression  of  trade,  or 
Bome  reason  not  cdearly  known,  thei-e  has.  not  lieen  the  united  effort  to 
secttre  data,  and  I  don't  tlunk  it  worth  wiiile  to  simply  go  all  the  giountl 
over  again  that  was  covei*ed  last  yea-Fj  as  that  is  all  a  matter  of  printed 
record  and  can  be  refened  to. 

Money  Biatemmit 

July  1. 18fU,  balanca  unaxpenfled  .  _ .,,,,,,,,-.--__*,„,.    #157, 100, 81 

DeiHjsiU-d  to  credit  of  Capfc.  !L  S.  Taber^  Corps  nf  Euginoera  _ ,.,  .50 

157,101.31 
Juno  30, 1892,  ftDiount  ejcpended  during  fiscal  year,  ,.>.-.-..-_ 11%  6^.  65 


July  1, 1892, balanco  unexpended ----,-,., --- 37,470.66 

July  1, 1892,  outstanding  liabilities ---„„ 14,228,49 

July  1,1892,  balance  avaUttble. ...>,.,,,..,„,.,.,.-„-„-.,-- -..,....  23,2IZ17 

Amount  appropriated  by  mt  approTod  July  13,  IgJ^ . , . , .  STjO,  00(>.  OO 

Amount  available  for  fiscal  year  ending  Jnne  30,  IWB  .,„.-„. . , , .  273, 242. 17 


AmouTit  (estimated)  reqnirt^it  for  completii>u  of  exist m^  pro^ject 3,  223,  479,  00 

AuHTunt  tbat  can  be  profitably  expended  in  fiscal  jear  ending  June 

30,  IHOl  ,_...... -. , 1,000,000,00 

Snbniitled  in  coniplianeo  wttb  requiromente  of  seetiona  2  of  river  and 

harbor  acts  of  Hm  and  1867. 


Payroll ,, -.>,„.-.  — .,-„-, „„„.,.,„„, ,  ^,^25.93 

Gt^hfral  floppliea  ..,. .-,---,,-,.,,---«<-.,,.-,.,- .,  -- 7,259.90 

Subsistence  fluppliofl - -----*--.----.-.,-.. 14,0(33.63 

Lumber - -- - 4,625,63 

FneL „ „.,,. 5,355.90 

Traveling  expenseB ...--.,„...„,.,-......,„,.,,,.,.,,  971.33 

Sfcfttirmery  ,,,-, .,,,  ,--„. ,.,, , --,,,  334.57 

TTiiu«pt»rtati<Mi ,,...,.„.,,,,„,,,.........,  552, 23 

Ectit ,.. - ...., ,,_....,.. .--..  2HO,00 

Mt^dieine , - 72.  77 

Piling  brush  and  poles  _ . . , . . , H,  24t  97 

Btone - .-  6yO60.17 

Hent  of  skifif  and  pump ; 4«00 


Googk 
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Flags $16.50 

Engine,  boiler,  ami  Iminnior 510. 00 

Steel  rails 164.06 

Skiff  and  oars 40.00 

Steam  capstan 321.85 

Steam  pump 116.00 

Total 117,886.44 

Reserved  in  United  States  Treasury  for  freight  charges 1, 046. 74 

Deposited  to  credit  of  United  States  Treasury 147. 47 

Transferred,  as  per  letter,  Chief  of  Engineers,  April  11, 1892 550. 00 

Grand  total 119,630.65 


W3. 

IMPROVEMENT  OF  FOURCHE  LE  FEVRE  RIVER,  ARKANSAS. 

The  improvement  of  this  stream  was  begun  in  1879  under  the  act 
approved  March  3, 1879.  Prior  to  any  improvement  its  channel  was 
chofced  with  snags,  logs,  and  drifts,  and  heavy  timber  overhung  its 
banks.    Several  bad  shoals  also  impeded  navigation. 

Up  to  June  30, 1886,  $21,000  had  been  expended  in  removing  the 
greater  part  of  the  obstructions,  though  the  shoals  and  now  and  then 
a  snag  that  had  washed  in  since  work  was  suspended  in  December, 
1882,  still  offered  serious  obstacles  to  navigation  at  medium  stages  of 
water. 

By  act  approved  August  5, 1886,  $5,000  were  appropriated  for  remov- 
ing rock  shoals,  situated  about  4  miles  below  Perry  ville.  At  the  close  of 
the  hscal  year  ending  June  30, 1888,  this  sum  had  been  expended,  com- 
pleting a  channel  about  500  yards  long,  30  feet  wide,  and  2  feet  deep  at 
low  water  through  this  shoal. 

•  From  June  30, 1888,  to  September  19, 1890,  no  appropriations  were 
made  for  this  work. 

By  act  approved  September  19, 1890,  $7,500  were  appropriated.  The 
approved  project  for  its  expenditure  provides  for  the  building  and 
equipping  of  a  hand-propelled  snag  boat  of  the  A.  B,  Johnson  model  at 
a  cost  not  to  exceed  $4,000;  that  it  be  operated  for  four  months,  if  pos- 
sible and  necessary,  at  or  near  extreme  low  water,  in  removing  accu- 
mulated obstructions  in  the  way  of  snags,  logs,  and  drift  piles,  and  also 
landslides,  and  certain  bowlders  on  Piney  Shoals  and  $450  to  be  ex- 
pended in  making  a  square  section  through  May  Shoals,  in  the  place  of 
the  present  reversed  arch,  which  will  not  permit  a  square-bowed  flat- 
boat  to  pass;  and  take  out  a  portion  of  a  rock  at  Eed  Ferry,  which  lies 
like  a  whale's  back  and  offers  a  very  narrow  channel  to  steamboats. 
All  this  to  provide  for  high  and  medium  stage  navigation,  low-water 
navigation  is  out  of  the  question,  except  say  for  26  miles  from  its  mouth 
to  Piny  Shoals. 

During  the  fiscal  year  ending  June  30, 1891.  $2,448.70  was  expended 
in  building  a  hand-propelled  light-draft  snag  Doat  after  the  A.  B.  John- 
son model.  This  boat  is  to  be  operated  only  at  or  near  extreme  low 
water.  During  the  year  no  such  water  occurred.  During  the  month 
of  August,  1891,  the  water  having  reached  a  proper  stage,  the  snag 
boat  was  thorouglily  equipped  with  crew  and  supplies  and  sent  to  the 
field  of  operations. 
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feet  by  taking  out  90  cubic  yards  of  rock.  The  square  section  through 
May  Shoal  was  completed  by  the  removal  of  373  cubic  yards  of  rock 
and  gravel.  Piny  Shoals  was  cleared  of  obstructions  by  the  removal 
of  61  snags,  31  logs,  and  60  cubic  yards  of  rock,  cutting  825  overhanging 
trees  and  deadening  34.  The  total  work  for  the  season  consists  of  the 
removal  of  1,326  snags  and  stumps,  4  large  drift  piles,  923  cubic  yards 
of  rock  and  gravel,  several  land  slides,  cutting  15,559  overhanging 
trees  and  deadening  1,185,  thus  giving  the  river  a  high  and  medium 
stage  navigation  from  the  mouth  to  Perryville  Lauding,  a  distance  of 
about  30  miles. 

During  the  fiscal  year  ending  June  30,  1892,  $3,743.33  was  expended 
for  the  above  work  and  care  of  property  and  records.  Most  careful 
attention  was  given  to  the  operations  of  the  boat,  and  I  am  happy  to 
state  she  has  sustained  the  record  heretofore  made  by  this  class  of 
snag  boats. 

The  present  appropriation  practically  meets  all  the  demands  of  com- 
merce upon  the  river.  It  is  probable  that  after  a  while  additional 
snagging  operations  may  be  required  and  certain  improvements  made 
through  the  shoals,  as  this  valley  settles  up  and  the  increased  com- 
merce warrants  the  same. 

Commerce, — No  new  data  has  been  secured  in  regard  to  commerce 
since  last  report,  though  diligent  efforts  have  been  made  to  do  so. 


Money  statement 

July  1, 1891,  balance  unexpended $5, 051. 30 

June  30,  1892,  amount  expended  during  fiscal  year 3, 743. 33 

July  1,  1892,  balance  unexpended 1,307.97 

July  1,  1892,  outstanding  liabilities 50.00 

July  1, 1892,  balance  available 1,257.97 


i 


Expense  account, 

PayroU $2,378.60 

General  supplies 606.21 

Subsistence  supplies 457. 43 

Fuel 36.50 

Traveling  expenses : , .  25. 50 

Stationery 9.50 

Medicine 1. 44 

Transportation 10.90 

Skiff  and  oars 20.00 

Boiler 190.00 

Reserved  in  United  States  Treasury  for  freight  charges 7. 25 

Total 3,743.33 


W4. 

IMPROVEMENT  OF  PETIT  JEAN  RIVER,  ARKANSAS. 

Before  improvement  this  river  was  obstructed  with  snags,  logs,  drift- 
piles,  overhanging  trees,  and  shoals.  The  original  project  for  improve- 
ment contemplated  rendering  it  navigable  during  high  and  medium 
stages  of  water  as  high  as  Danville,  Ark.,  by  cutting  the  overhanging  C 
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trees  and  cutting  up  the  snags,  logs,  and  drift.  The  fall  in  the  river 
is  so  great  that  nothing  could  be  done  to  improve  the  shoals.  The  first 
appropriation  ever  made  for  the  river  was  that  of  the  act  approved 
August  5,  1886,  amounting  to  $3,500 — one-half  the  estimate,  |7,000. 
This  amount  was  expended  prior  to  June  30, 1888,  in  completing  the 
work  of  improvement  to  Eocky  Crossing,  or  about  one-half  the  dis- 
tance. The  act  which  became  a  law  August  11, 1888,  appropriated 
$2^500  and  provides  for  continuing  the  improvement  below  the  iron 
bndge  at  Kocky  Crossing.  It  will  be  seen  that  this  is  a  departure 
from  the  original  project  and  contemplates  entering  upon  an  improve- 
ment of  a  semipermanent  character.  This  reach  of  river  was  accord- 
ingly visited  in  person  and  a  new  project  prepared  and  duly  approved. 
This  project  provided  that  $2,500  be  expended  below  Rocky  Crossing 
in  removing  timber  from  the  low-water  channel  and  in  removing  a  smaU 
portion  of  the  ledges  at  Slaty  Crossing  and  Robinsons  Ridge,  so  as  to 
prolong  the  season  of  navigation.  After  many  delays,  folly  explained 
in  reports  of  former  years,  the  work  under  the  latter  project  was  com- 
pleted during  the  fiscal  year  ending  June  30, 1891.  The  advantages 
given  commerce  by  these  improvements  have  been  fully  set  forth  in 
former  reports. 

It  is  my  duty  as  engineer  officer  in  charge  to  renew  the  recommen- 
dations of  improving  the  river  from  Rocky  Crossing  to  Danville,  Ark., 
according  to  the  original  project.  Three  thousand  five  hundred  dol- 
lars will  be  required  for  this  purpose.  In  this  connection  attention  is 
respectfiilly  invited  to  my  reports  of  the  last  two  years.  The  entire 
river  to  Danville  will  some  day  be  a  valuable  artery  of  commerce,  and 
the  bridge  to  Rocky  Crossing,  which  now  obstructs  its  free  and  safe 
navigation,  should  be  made  to  comply  with  the  law  at  as  early  a  date 
as  possible. 

Commerce. — ^There  has  been  no  new  data  secured  in  regard  to  com- 
merce since  the  report  for  last  year. 

Money  statement. 

Amotmt  appropriated  by  act  approved  July  13, 1892 $3,500 


Ws. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

Prior  to  improvement  this  river  was  much  choked  with  snags,  drift- 
piles,  and  logs,  in  its  lower  portion,  and  from  Batesville  up,  gravel 
bars,  rocky  shoals,  channel  bowlders,  and  overhanging  trees  impeded 
navigation.  The  originally  adopted  project  consisted  in  snagging  op- 
erations, blasting  of  ledges  and  bowlders,  and  dam  building  to  remove 
gravel  bars,  or  to  close  chutes  from  time  to  time,  as  appropriation  war- 
ranted and  commerce  required. 

The  first  separate  appropriation  for  this  river  was  made  by  act  ap- 
proved July  5,  1884.  At  the  time  it  was  passed  the  river  was  in  excel- 
lent navigable  condition  for  boats  drawing  not  to  exceed  3  feet  of  water 
from  its  mouth  to  ITewport,  Ark.  From  Newport  to  Batesville  there 
were  many  troublesome  snags,  and  from  Batesville  to  Bufilalo  Shoals 
there  were  numerous  bad  shoals,  rendering  navigation  very  uncertain. 
From  Buffalo  Shoals  to  Forsyth,  Mo.,  there  were  many  fine  reaches  of 


1684   EEPORT  OP  THE  CHIEF  OP  ENGINEEBS,  U.  8.  ARMY. 

gerouB,  prevented  any  navigation  at  ordinary  stages  of  water.  This 
river  has  been  united  so  often  with  the  St.  Francis,  and  again,  once  with 
the  Black  and  St.  Francis  and  once  with  the  Black  and  Little  Bed,  that 
it  is  impossible  to  give  exactly  how  much  had  been  iexpended  upon  the 
White  Eiver  to  June  30, 1884.  After  a  careful  study  of  House  Ex.  Doc 
!No.  64,  Forty-eighth  Congress,  first  session,  the  approximate  amount  is 
set  down  as  not  under  $170,000  and  not  over  $200,000.  This  estimate 
should  be  given  a  weight  of  8  in  a  scale  of  10.  The  project  for  expend- 
ing the  ^appropriations  made  by  acts  of  July  5, 1884,  August  6, 1886, 
and  Augiist  11, 1888,  provided  for  the  removal  of  snags^  bowlders,  and 
other  obstructions  to  navigation,  building  wing-dams  to  improve  shoals, 
repairs  to  and  care  of  plant,  and  survey  of  river,  as  provided  for  in  the 
acts,  with  a  view  to  its  permanent  improvement,  firom  Forsjrth,  Mo.,  to 
its  mouth. 

Up  to  June  30, 1891,  $88,290.74  had  been  expended.  This  completed 
the  survey,  plotted  the  notes,  published  the  maps,  and  effectually  im- 
proved some  of  the  most  dangerous  shoals  between  Buffalo  Shoals  and 
Newport,  Ark.,  gave  much  relief  to  navigation  by  removing  the  most 
daugerous  snags  from  Batesville  to  the  mouth  of  the  river^  constructed 
and  equipped  six  barges,  one  floating  pile-driver,  cared  for  the  prop- 
erty, and  partly  completed  a  dike  at  Newport. 

During  the  fiscal  year  ending  June  30, 1892,  $15,190.80  were  expended. 
Work  was  continued  from  ajwint  reached  by  last  season's  work  at  Bates- 
ville Cut-oft'  and  carried  forward  to  the  town  of  Newport,  a  distance  of 
about  50  miles.  During  the  season  the  following  shoals  were  improved: 
Cornwall  Shoals,  Cato  Shoals.  Saftbld  Shoals,  Hagglestooth  Shoals, 
Cleghom  Shoals,  Bock  Boat  Snoals,  and  Black  Island  Shoals.  Build- 
ing 1,900  feet  of  dams,  requiring  for  their  construction  2,844  cubic  yar^ 
of  rock,  and  510  cords  of  brush. 

Dike  A,  at  Newport,  was  completed;  Dike  B,  just  below  Newport,  to 
the  extent  of  building  and  weighting  306  feet  of  mattress,  and  driving 
a  few  piles,  when  high  water  and  the  low  state  of  fands  rendered  the 
suspension  of  work  necessary.  In  this  reach  of  river  many  trouble- 
some snags  were  also  removed.  The  work  has  been  very  effective,  and 
commercial  facilities  have  been  greatly  increased. 

The  advance  of  each  season  makes  it  more  and  more  apparent  that 
the  vast  commerce  of  the  territory  drained  by  this  river  would  before 
many  years  demand  a  lock-and-dam  system.  The  great  commerci^ 
interests  due  to  the  inexhaustible  mineral  resources  of  the  territory, 
which  are  concentrating  upon  the  imjirovement  of  this  river,  are  becom- 
ing more  clamorous  for  an  improved  highway,  and  the  possibilities  of 
this  river  are  scarce  second  to  any  in  the  district. 

It  is  very  important  that  my  last  annual  report  should  be  carefully 
considered,  yet  I  do  not  think  that  I  am  warranted  in  going  over  all 
the  ground  carefully  gone  over  in  that  report.  I  will  simply  say  that 
the  time  is  coming  when  a  system  of  locks  and  dams  will  be  required 
in  the  upper  river;  audit  is  my  duty  to  renew  the  recommendation 
made  last  year  in  regard  to  preliminary  surveys  in  connection  with  this 
work. 

I  must  again  respectfully  invite  attention  to  the  increase  in  the  ton- 
nage of  the  river,  and  to  my  statement  made  in  the  original  plans  and 
estimates  submitted  several  years  ago;  that  in  my  opinion  the  time 
would  come  when  the  vast  commerce  of  this  territory  would  demand 
the  application  of  the  lock-and-dam  system  to  this  river.  And  1  must 
again  note  here  as  applicable  to  all  my  annual  reports  that  >\liile 
charged  with  avast  teiTitory,  well  watered  with  navigable  streams;  the 
people  inhabiting  the  territory  are  so  little  conscious  of,  ^h^  ^€^i|^^^  [^ 
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they  possess  in  their  fertile  fields,  timbered  hills,  aud  mineral-stocked 
mountains  and  natural  waterways,  that  it  i»  only  by  the  most  strenu- 
ous eltbrts  that  anything  like  an  accurate  showing  of  commerce  can  be 
obtained. 

I  again  repeat,  also,  that  the  White  Eiver  has  at  least  all  the  possi- 
bilities of  the  Tennessee  River,  with^  margin  in  its  favor. 

In  accord  with  the  above  $153,815  are.  recommended  as  the  amount 
that  can  be  profitably  expended  during  the  fiscal  year  endmg  June  30, 
1894. 

Commerce. — ^The  first  appropriation  h^ftig  been  made  in  1833,  the 
records  of  this  office  do  not  show  what  was  the  amount  of  commerce 
prior  to  any  attempts  at  improvements.  In  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1876,  page  627,  Ool.  Suter,  referring  to  the  upper 
reaches  of  this  river,  says: 

The  country  bordering  on  this  portion  of  White  River  is  almost  entirely  dependent 
npon  water  transportation,  which,  £rom  the  difficult  character  of  the  navigation,  is 
very  uncertain  and  costly. 

And  even  one  year  later  he  sx)eaks  of  much  of  the  commerce  being 
can-ied  on  by  teams.  (Annual  Eeport  Chief  of  Engineers,  1877,  page 
501.) 

The  advantages  to  commerce  if  the  permanent  improvement  is  ef- 
fected will  be  greatest  of  that  to  any  river  in  the  State  in  proportion 
to  the  , cost.  This-  is  a  natural  highway  for  commerce  to  an  extensive 
territory,  and  much  of  this  territory  has  as  yet  no  other  outlet  except 
the  wagon.  In  this  connection  see  Annual  Report  Chief  of  Engineers, 
1880,  page  1313;  Annual  Report  Chief  of  Engineers,  1884,  page  1401; 
also  Annual  Report  Chief  of  Engineers,  1885,  pages  1589  and  1691. 
Here  will  be  found  a  steady  increase  in  commerce,  keeping  pace  with 
the  improvements,  which  speaks  for  itself  and  calls  for  no  comment. 

As  to  benefits  to  community,  it  may  be  said  that  a  community  that 
will  follow  up  the  work  already  done  as  this  one  has  can  but  be  greatly 
benefited.  Every  improvement  made  is  promptly  taken  advantage  of. 
The  rapid  growth  in  prosperity  in  this  section  warrants  the  belief  that 
the  permanent  improvement  of  this  river  will  confer  benefits  upon  this 
community  so  great  that  the  cost  of  the  works  will  seem  too  small  for 
comparison. 

Anyone  taking  the  trouble  to  read  the  Annual  Reports  of  the  Chief 
of  Engineers  for  the  past  twelve  years  will  be  struck  by  the  uniform 
testimony  of  engineers  in  regard  to  the  future  great  commerce  of  this 
river,  a  significant  fact  in  itself. 

Data  gathered  from  various  sources  may  be  condensed  as  follows: 

There  is  a  division  in  the  commerce  of  this  river,  the  Upper  and 
Lower  White,  both  territories  improving  rapidly  under  the  present  sys- 
tem of  river  improvements.  The  Upper  White  River  territory,  which 
needed  principally  a  low- water  channel  by  improvement  of  shoals  to 
insure  a  regular  transportation  of  products,  is  begini^ng  to  show  a 
marked  improvement  in  agricultural  lands,  especially  near  the  river, 
and  yielding  a  greater  tonnage  each  year.  These  products,  which  have 
been  hauled  heretofore  across  the  country  in  wagons  from  60  to  80 
miles  to  Springfield  and  other  points  on  the  raikoad  that  lead  to  St. 
Louis  markets,  are  beginning  to  find  a  more  accessible  outlet  by  way 
of  the  river  to  Batesville  and  Newport,  where  they  are  transferred  to 
the  railroad  and  carried  to  the  same  market.  The  ultimate  results  of 
this  river  improvement  will  not  only  be  a  settlement  of  the  country 
but  also  a  creation  of  new  markets  in  the  direction  of  New  Orleans,  to 
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milling  eriterpnsD  is  al^o  lH*iiifC  engaged  in  alJ  alou^  the  Upper  Wiiite 
Kivcr,  atjd  a  grt^ater  df^inund  (or  river  iiavi^atiou  in  presenting  it^f  to 
thi3  commutiity  in  general.  During  the  paat  year,  in  developing  these 
inineSj  several  barge  loads  of  zinc  ore  were  sMpped  down  tlie  river  at  a 
comparatively  low  Mtage  of  water^  the  obatruftions  being  so  greatly  re- 
dueed  by  the  river  improvement  that  it  wa>^  found  possible  to  ship  in 
this  way. 

A  n timber  of  enterprit^ing  citizeBB  have  resiwnded  to  the  inquiry  for 
commercial  statistics,  ol^his  river,  during  the  past  year,  and  agree  thiit 
the  improvement  is  of  vast  importance,  to  the  enhancement  of  products 
and  settlement  of  the  conntiy;  All  are  high  in  their  praise  of  the  im- 
provements ae^^'omplished  durnig  the  past  year,  as  witnessed  by  the 
establishment  of  a  more  regular  system  of  freights,  the  attention  given 
to  the  opening  of  mines  and  quaiTies  of  valuablo  stone,  as  well  as 
drawing  attention  to  a  rich  and  fertUe  conn  try  that  only  waits  the 
improvement  of  the  nver  to  be  quickly  settled  by  an  industrious  and 
enter|)rit^ing  people, 

Extiact  fi'om  statement  of  Mr.  George  W.  Bale  is  worthy  of  mention 
at  this  point ; 

stake  Geulagiat  Dr.  John  C.  Branner  is  of  tlie  opinion  that  no  part  of  the  world 
can  produce^  liDer  niturble^^  or  Id  greater  t^uantities  thaa  is  found  in  the  countit^ 
mentioned. 

Mr.  Dale  says  further  r y 

Fifty-five  yejira  of  practical  experience  and  explorationB;  twenty-fonr  of  which 
have  lieen  devofceil  mostly  to  the  monntnLas  of  Arkauaaa^  convince  me  that  no  part 
of  the  United  StaU^s  is  riclier,  or  aearcely  so  rich  in  mineTal  re&onrcefi  of  the  kind 
described  as  the  Upper  White  River  country. 

Many  thousands  of  iicres  of  land  now  considered  valneleas  would  be 
devoted  to  fruit-growing,  towns  and  cities  would  line  the  shore,  manu- 
factories and  smelting  furna^^es  would  be  erected,  and  not  only  would 
Arkansas  be  enriched  but  the  whole  country.  Within  the  bounds  of 
the  foregoing  described  district  there  are  innonicrable  valuable  water 
powers  that  would  be  utilized.  Witli  Upper  White  lliver  properly  im- 
proved all  these  vast  resources  would  be  developed,  profitable  employ- 
ment would  thereby  be  given  to  both  capital  and  labor^  and  that,  tooj 
in  a  region  noted  for  its  healthfulness. 

Tonnage  of  WMU  Jifir^r,  Arkansas, 

Upper  Whit©  River -,—-„„.,.- .„.,„, 113,065 

Lower  White  River — -..-, -,,,„. ,.,,„„-    38,49S 

Total ,._.-..„„ ..-.,... 151,561 

Matters  stated  in  my  last  annual  report  should  be  read  in  this  con- 
nection. 

Monvy  statement. 

July  1, 1891,  balance  ntiexpeudcd  ..w.. ...,-..-..., ,.,.  $1S,0@6.41 

Received  m  per  letter  Chief  of  Eagiueers,  April  It,  1892 ..---- ,--,-.  250. 00 

15, 27a  41 
June  30^  18B3,  amount  expended  dnring  fiscal  year  .,-,,,--..-.-*-  * 15, 190.  SO 

Jrdy  1,  1B92,  balance  uueipended -,,,.„„.  -„,,,-,  85. til 

Amonnt  appropriated  by  act  approved  July  13 j  1892 .  „ . ,.,-.,,     75, 000. 00 

Amount  available  for  flBcat  year  ending  June  30^  1893 .... » -.-*,-,„     75, 085. 61 

i  Amount  that  can  beprofit^bly  expended  in  fi(^f<al  year  ending  June  30,  ISd^t  153, 815. 00 
i  Submitted  in  coiiipTianoe  irith  requirementa  of  eectious  2  of  river  and 
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Expense  account, 

t'ayroll $10,679.03 

General  supplies 678. 32 

Subsisteuce  supplies 3, 085.  23 

Lumber 89.64 

l«^el 194.68 

Traveling  expenses 154. 06 

Stationery 16.38 

Transportation 14.55 

Medicine 33.20 

Piling,  bnish,  and  polea 110. 15 

Stone 106.00 

Reserved  in  United  States  Treasury  for  j&eight  charges 29. 56 

Total 15,1^.80 


W  6. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

TSo  change  in  this  report  since  last  year.  The  $3,000  recommended 
in  the  last  report  not  having  been  appropriated,  no  work  was  done  on 
account  of  lack  of  fdnds. 

Commerce, — ^No  new  data  has  been  secured  in  regard  to  commerce 
since  last  report,  though  diligent -eflforts  were  used  to  do  so. 

Money  statement. 

Amount  appropriated  by  act  approved  July  18, 1892 $2, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June  30, 1894      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867, 


W7. 
IMPROVEMENT  OP  LITTLE  RED  RIVER,  ARKANSAS. 

The  first  improvements  attempted  upon  this  river  were  made  in  the 
year  ending  June  30, 1872,  under  the  act  approved  March  3, 1871. 

Prior  to  this  work  many  overhanging  trees  interfered  with  naviga- 
tion in  the  lower  reaches  and  many  bowlders  obstructed  flatboat  and 
raft  navigation  in  the  reach  above  the  present  town  of  Judsonia.  The 
appropriation  referred  to  above  was  for  the  White,  Black,  and  Little 
Ried  rivers,  and  amounted  to  $10,000  for  the  three  upon  estimates 
amounting  to  $259,033,  of  which  $38,065  were  for  the  Little  Red  River. 
That  little  work  could  be  done  is  apparent  firom  Ool.  Reynolds's  report 
for  1872,  in  which  he  states : 

Unless  other  and  better  facilities  are  provided  it  wiU  be  of  very  little  use  to  attempt 
to  remove  the  obstructions  in  such  streams  as  these. 

Most  of  the  overhanging  trees  were  removed  as  high  as  Judsonia.  A 
bad  shoal,  3  miles  below  Judsonia,  and  the  bowlders  remained  un- 
touched to  the  end  of  June,  1886. 

Up  to  June  30, 1890,  $7,163.33  had  been  expended  in  removing  the 
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bowlders  above  Judsonia,  in  dredging  the  shoals  below  Judsonia  known 
as  Bess  Shoals,  care  of  proi>erty  and  records,  constmcting  the  dredge 
to  be  used  in  removing  the  shoals,  and  in  the  construction  of  two  ma- 
terial barges. 

During  the  fiscal  year  ending  June  30, 1891,  $2,140.92,  including 
$1,000  of  the  $3,500  for  which  the  dredge  was  sold  to  the  appropria- 
tion "  Improving  Arkansas  River,  Arkansas,''  was  expended  on  the 
shoals  and  cutting  overhanging  timber  above  Judsonia. 

Previous  w6rk  having  been  done  for  the  benefit  of  rafts  principaDy, 
which  take  the  channel,  while  the  steamboats  take  the  eddies,  much 
overhanging  timber  in  the  eddies  which  should  be  cut  in  the  interest  of 
steamboat  navigation  remaining,  and  as  Bess  Shoals  had  been  com- 
pleted, giving  a  satisfactory  channel  and  outlet  from  Judsonia,  Ark.,  to 
the  mouth,  on  September  3, 1891,  a  project  was  prepared  in  this  office 
and  approved  by  the  Chief  of  Engineers  for  expending  the  balance  of 
the  available  fdnds,  $1,200,  in  cutting  overhanging  timber  between 
Judsonia,  Ark.,  and  Heber,  Ark.  This  wa«  done  to  the  extent  of  cut- 
ting 11,794  overhanging  trees  and  those  threatening  the  bank  of  the 
river  and  cutting  and  removing  146  cords  of  brush. 

Bess  Shoals  were  completed  early  in  the  year  by  the  removal  of  100 
tons  of  broken  rock  and  gravel,  making  a  total  of  595  tons  removed  from 
these  shoals.  Exx>enditure  for  fiscal  year  ending  June  30,  1892, 
$1^96.82. 

There  is  now  a  fair  medium-stage  channel  from  the  town  of  Heber, 
Ark.,  to  Judsonia,  and  a  low-water  channel  at  least  2  feet  deep  from 
Judsonia  to  the  mouth. 

Commerce, — ^Amount  of  commerce  when  work  of  improvement  began 
may  be  inferred  from  the  following,  which  appeared  in  the  Annual  Re- 
port of  the  Chief  of  Engineers,  1871,  page  362: 

The  fact  stated  that  the  commerce  of  thifi  stream  is  sufficient  to  induce  the  com- 
paratively large  boats  ruuning  on  the  White  River  to  navigate  it  whenever  it  is 
nracti cable,  and  when  this  is  not  the  case  a  smaU  steamer  is  kept  to  ply  between  West 
Point  and  the  mouth  of  the  river,  shows  the  importance  of  the  interests  involved. 

As  to  the  farther  points  to  be  noted,  now  that  the  work  is  completed. 
I  find  that  two  boats  have  plied  the  river,  one  of  76  tons  register  ana 
the  other  36,  and  that  since  the  improvements  they  make  about  100 
trips  a  year  oetween  Judsonia  and  the  mouth  of  the  river.  Perhaps 
the  replies  to  questions  sent  out  will  give  as  clear  and  condensed  an 
idea  of  otber  matters  of  commerce  as  any  regular  form  of  report.  Gapt. 
J.  H.  Douglass,  of  Judsonia,  Ark.,  answers  the  question  as  follows: 

(3)  During  what  months  of  the  fiscal  year  ending  June  30  was  the  stream  navi- 
gable ;  what  was  the  head  of  high-water  navigation  and  between  what  dates ;  and 
what  was  the  head  of  low-water  navigation  and  between  what  dates  f  The  river 
was  navigable  from  the  1st  of  November,  1890,  to  1st  of  August,  1891.  Head  of  high- 
water  navigation,  Sugar  Loaf  Mountain.  Have  made  two  successful  trips  there 
since  the  United  States  Qovemment  has  made  improvements  in  the  river — 125  miles 
farther  than  any  boat  has  yet  ventured  up  the  river.  Judsonia  the  head  of  low-watw 
navigation  the  balance  of  the  year. 

(4)  What  benefits  have  been  derived  from  the  work  done  and  what  are  the  pro- 
spective advantages  to  be  derived  by  continuing  the  improvement  f  Before  the  last 
improvement  made  by  the  United  States  Government  successful  navigation  was  im- 
possible even  in  high  water,  but  since  that  the  navigation  has  been  very  good,  with 
but  little  trouble.  By  additional  work,  such  as  was  accomplished  under  the  last 
appropriation,  the  river  could  be  made  good  for  the  steamboat  interest.  This  is  the 
only  outlet  for  the  large  and  magnificent  timber  (covering  thousands  of  acres)  to  a 
market,  and  other  commercial  interests.  The  produce  of  a  large  class  of  farmers 
would  seek  this  means  of  all  others  of  sending  their  produce  to  a  market.  Hundreds 
of  acres  of  land  now  in  a  will  state  would  soon  be  made  into  large  and  handsome 
farms  if  there  was  a  certainty  of  this  river  being  so  improved  as  to  furnish  a  sure 
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ontlot.  Where  one  bale  of  cotton  is  raised  to-day  three  or  fonr  would  be  the  result 
if  the  river  was  a  sure  source  of  transportation.  The  only  recourse  of  the  farmer  at 
present  is  by  wagon  oyer  a  rough  and  hilly  country. 

(5)  General  information  and  remarks.  Only  one  of  the  two  boats  wore  run  at  a 
time^  the  larfi^er  one  daring  extreme  high  water,  the  smaller  one  during  low-water 
stage.  If  additional  work,  equal  to  that  last  done  on  the  river,  could  be  done,  the 
larger  boat  as  well  as  the  smsJlw  one  could  be  used  at  all  times.  There  is  yet  much 
overhanging  timber  very  troublesome,  and  in  Horseshoe  Bend,  about  70  miles  above 
Jndsonia  by  river,  some  very  troublesome  stamps.  These  were  cat  last  season  dur- 
ing high  water,  and  are  now  much  in  the  way  at  a  medium  stage. 

I  was  captain  and  engineer  of  the  A.  Saltzman  ever  since  she  came  into  the  river, 
some  eighteen  months  ago,  and  held  the  same  positions  on  the  lAtile  Eii  since  she 
was  built. 

Money  statement 

July  1, 1891,  balance  unexpended $1,896.94 

Received,asperletter  Chief  of  Engineers  April  11, 1892 300.00 

2,196.94 

June  30,  1892,  amount  expended  daring  fiscal  year 1,896.82 

•         — ^— ^ 

July  1, 1892,  balance  unexpended 300.12 

July  1, 1892,  outstanding  liabilities 133.00 

July  1, 1892,  balance  available 167.12 


Expense  account. 

Payroll $1,468.60 

General  supplies 139.91 

Subsistence  supplies 181. 36 

Lumber  ..* 22.61 

Traveling  expenses 89. 06 

Stationery 6.20 

Rent 40.00 

Total M 1,896.64 

Deposited  to  credit  of  United  States  Treasury .28 

Grand  total 1,896.82 


W8. 

IMPROVEMENT  t>P  BLACK  RIVER,  ARKANSAS  AND  MISSOURL 

Before  any  improvements  were  made  upon  this  river  the  magnificent 
timber  which  lines  its  banks  overhung  its  narrow  and  deep  channel, 
giants  of  the  forest  stretched  across  it  firom  bank  to  bank  in  falling, 
debris  from  logging  camps  lodged  in  the  same,  prodacing  shoals,  all  of 
which  presented  a  {ormidabl^  array  of  obstacles  not  only  to  navigation, 
but  to  any  attempts  at  improving  the  same.  The  original  plan  for  its 
improvement  contemplated  the  removal  of  the  obstructions,  and  the  im- 
provement of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs  were 
to  be  closed,  so  as  to  confine  the  water  to  the  main  channel.  The  work 
has  been  steadily  carried  forward,  with  very  small  appropriations,  at 
irregular  intervals,  for  upwards  of  fourteen  years.  In  the  earlier  opera- 
tions the  appliances  were  not  adapted  to  the  heavy  work  on  hand. 
In  later  years,  suitable  appliances  having  been  secured,  more  rapid 
progress  has  been  made.  Its  channel  being  narrow,  water  deep^  and 
banks  firm^  it  is  one  of  the  most  satisfactory  streams  in  this  district  to 
improve. 
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Up  to  June  30|  1891,  *G:iJ7{KC8  had  lieeii  cxpciMleil  in  caroing  oat 
the  alwjvi^  l»ltiTij  givinjr  a  vory  j^cmkI  rivi*r  Iroin  t}tc  iiiQUth  up  to  the 
moutli  of  Current  liiver,  iloing  but  Httlr  iijr  the  reach  iK^tween  tlie 
mouth  of  Current  Hiver  and  the  bridge  at  Corning,  Ark,,  and  nKikiug^ 
a  visible  impres^^ion  upon  the  formidable  ob.structiung  between  the  Ar- 
kansas Btate  liue  and  Poplar  Bluff,  Mo.^  in  eonjunetion  with  the  ap- 
propriation under  the  heading  *^  Improving  Black  Kiver,  MissourL^ 

During  the  fiscal  year  ending  June  30,  1891,  only  11,537.28  was  ex- 
pended in  necessary  I'cpah^s  to  the  plant  and  en  re  of  property.  Am 
tstat^d  in  my  lai^t  annual  report^  the  boat  built  for  the  Cache  Eiver  was 
transferred  to  this  stream  by  proper  authority,  and  work  begun  at 
Poplar  Bluff,  Mo.j  under  appropriation  '^Impro\ing  Black  Eiver,  Mis- 
Siiuri/^  with  a  view  of  workhig  down  to  the  Aikansa^  State  line  oo 
that  appropriation,  and  then  beginning  work  under  this  head.  Abomt 
the  time  the  work  bad  rtmched  the  State  line  and  the  boat  had  be^o 
transferred  to  this  ai>pr(»priation  the  river  rose,  and  frruu  that  time  to 
the  end 'of  the  fiscal  year  remained  too  Ingh  for  etli^ctive  snaggiyg 
operations,  Duriufr  the  tiseaJ  year  ending  June  30,  181>2, 43,181.76  was 
expended.  On  July  25  the  boat  was  put  into  the  field  and  opejntM 
from  Coniiog^  Ark,,  to  the  mouth  of  Ciuxent  Hirer,  thence  back  to  the 
Arkansas  and  Missouri  Btat€  line,  in  order  to  have  the  boat  available 
for  operations  on  *^  Black  River,  Missouri,  ap])ropriation*" 

On  this  reach  of  river,  a  distance  of 'about  90  miles,  1,755  snags  and 
166  masses  of  driftwood  were  removed  and  24,622  trees  cut»  making 
etfetttive  work  and  clearing  the  river  of  obstructions.  The  deserving 
character  of  this  stream,  on  account  of  its  deep  water  and  permanent 
banks,  the  magnificeut  territory  drained  by  the  river,  rich  in  the  finest 
agricultural  lands  and  splendid  timber,  a  country  susceptible  practi- 
cally of  unlimited  developmeut  and  settliug  up  with  a  good  class  of 
people,  combined,  call  aluad  for  due  attention  to  their  commei-cialinter- 
ests. 

It  would  seem  like  a  redundam^y  to  reiterate  facts  that  have  so  often 
ai>peared  in  my  annual  reports  in  regard  to  the  great  benefits  to  be 
conferred  by  the  opening  of  this  river  and  to  the  deserving  character 
of  the  stream,  ou  account  of  its  deep  water  and  permanent  banks,  yet^ 
as  I  come  to  know  this  stream  more  and  more  thoroughly  from  year  to 
year,  I  am  more  convinced  that  the  recommendations  made  in  the  j>aat 
shotdd  not  only  be  renewed,  but  emphasized  in  their  renewal.  My  plan 
has  been  to  secure  an  annmil  contingent  of  $8,000  for  this  work,  but 
this  has  been  departed  from  so  far  in  the  amounts  of  the  appropriations, 
that  notliing  less  tlian  $42,000  would  adequately  meet  the  requirements 
of  the  situation.  It  may  be  stated  that  with  the  expenditure  of  this 
sum  as  a  wiiole  a  magnificcmt  artery  of  commerce  Avould  be  effectively 
opened,  wiuch  would  need  but  very  little  attention  for  it^  maintenaneep 

Coftimeree* — No  new  data  has  been  received  in  legard  to  commei'ce 
since  last  report,  though  diligent  efforts  w  ere  used  to  do  so. 

Money  statement, 

July  1,  I881,halanc©  unexpended,.... $3,462,72 

Jnne  30,  1892,  amount  eipoudod  during  fiscal  year . , 3, 181. 76 

July  1, 18^*2,  balanco  unexpoudc-d  ..,,. 2S0.^ 

A.mouut  appropriated  by  act  approved  July  13,  18JJ2  .*.._.... 5^  000. 00 

Amoitnt  availtthle  for  fiscal  year  ending  June  30,  18913 ....,--, 5^  280. 9G 

{Amount  Ceetimatcd)  rer|uire<l  for  coinpletion  ofexiftting  proj^^i- 1  aiuinany      8,  iMX).  00 
A  t  no  1 1  n  1 1 1i  [I  t  c  an  be  t  i  ro  I  i  ta  b!  y  ( '  x  p<M  n  led  mfiint  a  1  y  r^ar  e  u  diii^  J  tm  i » 'M,  1804    42,  000, 00 
Submitted  in  complianoo  with  requirements  of  sections  2  of  UYor  and 
harbor  acta  of  1866  and  1867. 
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Exj}en8e  accounts 

I'ayroll $2,463.59 

General  supplies 81. 32 

Bnbsistence  supplies 464. 97 

Lumber 4.89 

Rent 40.00 

Traveling  expenses * 84.63 

Transportation « 14.75 

Medicine 7,27 

Reserved  in  United  States  Treasury  for  freight  charges 20. 34 

Total.. 8,181.76 


Wg. 

IMPROVEMENT  OP  BLACK  RIVER,  MISSOURI, 

The  first  improvements  attempted  upon  this  reach  of  river  were  made 
in  the  years  1881  and  1882. 

Prior  to  this  work  its  channel  was  choked  with  logs  and  snags  and 
obstructed  by  overhanging  trees,  and  in  many  places  shoals  interfered 
with  its  navigation  at  low  water  by  any  but  very  light-draft  boats.  Its 
banks  caved  but  little,  and  except  at  the  shoals  it  is  characterized  by 
greater  depth  of  water  than  is  found  in  streams  generally  in  its  vicin- 
ity, due  to  its  being  narrow  and  its  banks  firm.  The  original  plan  for 
its  improvement  contemplated  the  removal  of  the  obstructions  and  the 
improvement  of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs 
were  to  be  closed  up,  so  as  to  confine  the  water  to  the  main  channel. 

Up  to  June  30, 1891,  $16,675.71  had  been  expended  in  carrying  out 
the  above  improvement,  as  follows: 

Up  to  June  30, 1888,  $6,000  had  been  expended,  which  had  opened 
up  about  20  miles  from  Poplar  Bluff,  Mo.,  toward  the  mouth.  Owing 
to  the  difficulty  of  getting  suitable  appliances  up  to  this  reach,  it  was 
carried  on  with  great  difficulties. 

During  the  fiscal  year  ending  June  30, 1889,  the  snag  boat  Henry 
Sheldon^  si)ecially  constructed  for  work  on  this  river,  was  successftdly 
pushed  through  to  Poplar  Bluff,  and  operated  from  there  down  the 
river,  rapidly  and  effectively  clearing  the  same  of  obstructions.  Six 
thousand  five  hundred  and  sixty  dollars  and  thirty  cents  were  ex- 
pended in  the  work,  erecting  a  strong  dam  l^t  the  head  of  Dan  Biver 
ia  chute  of  the  Black  Biver),  removing  293  snags,  cutting  1,874  over- 
langing  trees,  deadening  17,490  trees,  and  removing  12  masses  of  drift 
wood,  carrying  the  work  to  the  Arkansas  State  line,  removing  the 
greater  portion  of  the  dangerous  low-water  snags,  and  making  a  good 
beginning  upon  the  overhanging  timber. 

During  the  fiscal  year  ending  June  30, 1890,  only  $199.20  was  avail- 
able, and  this  was  expended,  in  connection  with  the  other  appropria- 
tion for  this  river,  in  the  running  expenses  of  the  snag  boat  Henry 
Sheldon. 

During  the  fiscal  vear  ending  June  30,  1891,  $3,914.21  were  ex: 
I>ended  between  Poplar  Bluff  Mo.,  and  the  Arkansas  State  line,  re- 
moving ^  snags,  destroying  23  piles  of  drift,  and  cutting  10,450  over- 
hanging trees;  high  water  preventing  ftirther  work. 

During  the  fiscal  year  ending  June  30, 1892,  $2,990.20  were  expended. 
The  boat  commenced  operations  at  the  Arkansas  State  line  November 
1«  immediately  after  completion  of  work  <^  Improving  Black  Biver,  Ar- 
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banf>as  and  JMissouri,"  From  jiboiit  Docr^iiiber  10  to  the  23d  of  the  same 
Tnoiith  the  water  waa  too  high  fV*rt^ffeetive8ii;i^t:inff  (*i>eratioiis,  and  the 
boat  waK  hihl  uji  iu  ortliiiary  on  that  day  at  Pitphir  Elafl',  Mo.,  on  ac- 
count i\f  hit^h  water  and  th«*  U»\v  wtaic  of  the  funds. 

During  i\m  licriud,  from  Xovenilier  1  ti)  Deeeinber  23, 391  sua^  were 
removed ;  H,i74 ov<*rhanging  treejsc'nt.    For  the  same  re*asons  g^i  veil  above 
no  attempt  was  made  to  do  any  work  on  the  data  at  the  head  of  Dan  Ki  ver, 
Tlie  stream  haa  been  greatly  imj^roviMl  in  thm  reaeh,  and  good  prog* 
rem  made  triward  a  thorongh  opening  of  the  river.    There  is  still  over- 
hanging timber  that  should  be  removedj  and  many  snags  and  log^s,  and 
the  dam  iit  the  hoad  of  Dan  Eiver  shtmld  be  strongly  rebuilt,     ^lueh 
difficulty  has  been  experienced  by  loggers  floating  their  logs  loose  and 
not  rafting  them,  which  by  lodging  cause  obstructions  to  navig^ation. 
It  seems  to  me  that  there  should  be  a  penalty  fixed  for  creating  an  ob- 
struction in  this  way  nearly,  if  not  equally,  as  great  as  that  where  a 
bridge  is  an  obstruction  to  navigation.    More  intimate  knowledge  of 
the  river  in  this  reach  leads  me  to  confirm  all  that  I  have  said  in  regard 
to  its  being  worthy  of  improvement,  and  to  add  a  considerable  more  in 
the  way  of  emphasizing  the  same. 

To  economize  space,  everything  that  needs  to  be  said  in  regard  to 
ftiture  work  has  been  placed  under  the  general  heading  "  Improving 
Black  Eiver,  Arkansas  and  Missouri,'^  as  that  covers  the  same  ground. 

Commerce. — See  report  "  Improving  Black  River,  Arkansas  and  Mis- 
souri 

Money  statement. 

July  1, 1891,  balance  unexpended $3,085.79 

Jirne^,  189^,  amount  expended  during  fiscal  year 2,990.20 

July  1, 1892,  balance  unexpended 95.59 

July  1,  1892,  outstanding  fiabilities 75.00 

July  1, 1892,  balance  available 20.59 

(Amount  (estimated)  required  for  completion  of  existing  project (*) 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894        (*) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Eocpense  account. 

Payroll $3,189.20 

General  supplies 156. 19 

Subsistence  supplies 264. 37 

Stationery 11.20 

Typewriter 95.00 

Rent 40.00 

Traveling  expenses ^.61 

Transportation 3.75 

Medicine .85 

Total 2,990.20 

*  See  report  for  '^  improving  Black  River,  Arkansas  and  Missouri.'' 
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W  lo. 
IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  ARKANSAS. 

Earliest  appropriations  made  for  this  river  under  any  head  were  made 
by  act  approved  March  2, 1833. 

Summing  up  all  the  various  works  of  improvement,  it  may  be  inferred 
that  prior  to  1833  this  river  was  much  choked  with  drift  piles,  logs, 
md  snags,  its  waters  spread  out  through  a  great  variety  of  sloughs, 
nrhile  overhanging  trees  added  to  the  difficulties  of  navigation.  In  the 
originally  adopted  project  snagging  operations  figured  largely,  and  at- 
tempts have  been  made  to  close  up  some  of  the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  Eiver  and  also  with 
bhe  Black  Eiver,  that  it  is  impossible  to  give  exactly  how  much  had 
3een  expended  upon  the  St.  Francis  Eiver  to  June  30, 1884.  From 
Tune  30, 1884,  to  June  30, 1890,  $24,000  were  appropriated;  $12,000  in 
L884,  $8,000  in  1886,  and  $4,000  in  1888,  and  this  had  been  practically 
expended.  The  history  of  its  expenditure  is  the  history  of  all  work  in 
lew  countries  with  entirely  inadequate  appropriations  made  over  long 
'caches  of  river.  Most  constant  and  careftil  study  has  been  given  to 
naking  the  money  do  as  much  work  as  possible.  The  snag  boat  Johnson 
vas  first  designed  for  this  river,  and  its  light  draft,  great  power,  and 
ight  running  expenses  were  first  utilized  on  this  river.  A  vast  amount 
)f  very  hard  pioneer  work  has  been  done.  Once  or  twice  sickness  in 
:he  swamps  has  demoralized  the  crew.  Diverse  interests  have  opposed 
}he  boat's  progress  here  and  there,  but  with  steady  persistence  the 
i^ork  has  been  carried  on,  looking  to  the  ultimate  opening  of  the  river 
us  contemplated  in  the  original  project.  The  little  reach  above  the  Sunk 
Lauds  has  been  well  opened  and  greatly  to  the  advantage  of  commerce. 
Phe  transfer  of  the  boat  has  caused  great  delay.  This  has  been  obviated 
3y  building  a  separate  twin  boat  partly  out  of  the  appropriation  to 
)perate  above  the  Sunk  Lands  in  conjunction  with  the  appropriation 
'  Improving  St.  Francis  Eiver,  Missouri.'' 

Up  to  June  30, 1891,  $26,499.10  had  been  expended  as  individual  or 
iistinct  appropriations  for  this  river.  During  the  fiscal  year  ending 
Tune  30, 1892,  $1,467.76  was  expended.  Early  in  July  the  boat  was 
[)ut  into  the  field,  and  effective  operations  carried  on  from  the  cut-off  to 
bhe  town  of  Madison,  Ark.,  a  reach  of  river  about  25  miles  in  length  and 
t)adly  in  need  of  work,  205  snags  were  removed,  and  several  drift  piles 
iestroyed.  This  work  was  between  July  4  and  August  15, 1891,  when 
bhe  low  state  of  the  funds  made  it  necessary  to  stop  operations,  and  the 
boat  was  taken  to  her  new  field  of  operations  on  Little  Eiver,  Missouri, 
bo  which  she  had  been  temporarily  transferred  by  proper  authority. 

It  is  scarcely  proper  to  include  in  this  report  anything  that  is  a  reit- 
Bration  of  the  reports  of  former  years,  yet  in  order  to  obtain  the  infor- 
mation necessary  to  a  thorough  understanding  of  the  merits  of  the  river, 
its  commerce,  the  amount  of  water  in  its  channel,  the  difftculties  under 
which  it  is  worked,  it  is  absolutely  necessary  that  the  reports  for  the  ^ 
last  six  years  be  carefully  gone  over.    The  more  study  I  have  given  the 
stream  and  the  country,  the  more  interesting  the  study  becomes  and 
bhe  more  convincing  are  the  arguments  in  favor  of  opening  up  the  river. 
With  no  transportation  except  the  wagon,  a  fertile  section  rapidly  set-^QQale 
tling  up  between  Lesters  Landing  and  St.  Francis  would  at  once  pour  out         o 
through  this  channel  its  products,  adding  many  times  the  sum  required 
for  the  improvements  to  the  mat-erial  prosperity  of  the  country. 
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* 
e^tpeiidittire,  the  river  now  ha«  a  plant  of  its  o^d,  peculiarly  adapted  to 
its  work  sind  can  be  eared  for  at  a  very  small  outlay.  It  would  be  bet- 
ter to  put  the  river  in  excellent  shape  before  the  plant  deteriorates^  and 
it  is  believed  that  after  a  few  year?^  of  thorough  work  the  river  wiJJ 
maintain  itself  As  to  future  demands,  the  development  of  thecoimti'y 
can  alone  decide  what  these  will  be.  Itimiy  be  that  dred^^ng  the  Sunk 
Lauds  to  bring  the  river  ba<'k  to  it^  own  channel  may  be  warranted  in 
years  to  come  and  tbat  low-water  navigation  may  be  demanded.  At 
present  the  prospect  is  too  remote  to  devote  time  to  plana  and  estimat**^ 
for  these  improvements.  The  plan  ree<»mmended  for  several  years  j  that 
|8,0()0  be  appropriated  annually^  not  having  been  carried  out,  the  river 
ia  fully  $23,0tK)  behind  in  needed  improvement*,  and  that  sum  could  l>e 
profitably  exjiended  in  the  fiscal  year  ending  June  30j  1894-  The  work 
is  being  carried  oi*  syst^^matitally  and  eftbctively,  but  there  is  yet  much 
to  be  done*  Nowhere  in  the  State  will  the  results  be  any  more  direct, 
nor  is  there  any  section  where  the  amount  necessary  to  improve  the 
stream  is  any  smaller  in  proportion  to  the  benefit  to  be  conferred- 

Vommerce.^^^o  new  data  in  regard  t-o  commerce  has  been  received 
since  last  report^  although  diligent  e£tbrta  have  been  made  to  do  so. 

Mojiep  Htakment 

Juljl,  1891,  balance nnexpeTided..,. ,.,.. $1,500-90 

Juno  90^  W&^i  AEuouQt  expended  during  tiaeSLl  year  , , , . .._....., 1,  d57. 76 

July  1, 1892,  hjilnnce  imoxpended ,,,  ^ ..._...,,,.,,,. . , .  43. 14 

Amount  appropriifcted  by  act  approved  Ji?l3r  13, 1892  ,.* 8,000.00 

I  Amnunt  aval liiUl **  for  fi seal  year  eudin g  J n n e  30, 1  ^3  ..>.*,.. 8,  frt3. 1 4 

{Amonnt  (estiraakd)  rt^ci  uir«d  for  fotnplet  i<*n  of  ex  1st  in^  prqjf^rt*  ann  iiallv      S,  000. 00 
Amonnt  that  can  he  proll  taljly  expeudod  in  iisnil  year  cTid  itj^  Juno  30, 1894    28, 000, 00 
Snl>Tiiitt«d  in  comptiance  witli  reciuirtsnientd  of  ioctionjs  2  of  river  and 
Jiarboi  aotfl  of  1866  aud  1^67, 


Payroll ,.-„„., „„,,,,-,.,..„....  ^73.14 

General  siipplir^s *,...,-,»*,..-<,.,.*..*.,. _._,. ,  47*93 

Sulisititence  supplips  ..,,.,,,-^.^, ,,,,„,  ,..,,„,,. . ,  ^Wi,74 

BoUcr ....._.,...,.--,,.-. - ^aoo 

Trii vrl lug  expexLseB , ... . ...*...>...-............ — . .,_...* ...        34, 75 

Medirini: -.. _,._.,,_..,.,*, ......_  1.44 

TransportMiou --,..,,,,.--,.,-,...*.*.*..*..,.-....  23. 55 

Skiff  and  oari .«- ..- , . -. 20.00 

VoucliPr  clieest  .... ....--.,-  ^ ,.„...,,,.,...,...,,,„ ,,-.-...  6.  00 

Btatlonery ..,,,.,,,, . ...... 3.  IS 

DepoBitet!  to  (jj edit  of  United  S tatea  Treasury ,_,,-. „ ......  6, 06 

Total .......,.„.-.-.....-.... - 1,457.76 


W  II. 

iMPEOVE^reNT  OF  ST,  FKANCIS  RIVER,  MrSSOITRl 

Tbe  first  appropriation  maile  for  tbis^  work  was  tbiit  of  $5,000  by  act 
of  August  11)  1888.  Prior  to  this  tiiiie  the  river  channel  was  choked 
with  logs  and  snags,  overhanging  trees  interfered  with  the  smokestacks, 
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and  several  shoals  interfered  with  low- water  navigation.  The  original 
project  contemplated  the  removal  of  the  shoals  12  miles  below  Green- 
ville, Mo.,  the  removal  by  a  snag  boat  of  stumps,  snags  and  (Overhang- 
ing trees  from  Greenville,  Mo.,  to  the  town  of  St.  Francis,  Ark.  Up 
to  June  30, 189(h  $5,000  had  been  expended  opening  up  very  thoroughly 
the  river  from  Greenville,  Mo.,  to  a  point  about  80  miles  above  St. 
Francis,  Ark.    A  few  obstructions  were  removed  over  this  latter  reach. 

By  act  approved  September  19, 1890,  $10,500  were  appropriated  to 
carry  on  the  work.  As  much  trouble  had  been  experienced  in  getting 
the  snag  boat  A.  B.  Johnson  through  the  Sunk  Lands,  this  being  a  bar- 
rier impassable  except  at  extreme  high  water,  and  being  a  natural  divi- 
sion of  the  river  into  its  districts,  rather  than  the  arbitrary  one  at 
St.  Francis,  Ark.,  proper  authority  was  secured  to  build  a  snag  boat, 
the  duplicate  of  the  Johnson^  to  operate  above  the  Sunk  Lands  alto- 
gether, leaving  the  Johnson  for  the  work  below  and  also  for  the  work 
in  Little  Eiver.  During  the  ilscal  year  ending  June  30, 1891,  this  boat 
was  built  and  equipped.  From  the  time  the  boat  was  completed  to  the 
close  of  the  fiscal  year  the  water  was  too  high  for  effective  operations. 
Early  in  September  of  the  present  fiscal  year,  the  water  having  reached 
a  proper  working  stage,  the  boat  was  started  out.  Commencing  oper- 
ations at  the  town  of  St.  Francis,  she  worked  through  to  the  Big  Drift, 
a  distance  of  about  70  miles,  at  which  point  high  water  and  cold  weather 
caused  operations  to  cease,  the  boat  was  returned  to  St.  Francis  and 
laid  up  in  ordinary.  One  thousand  four  hundred  and  twenty-three 
snags  were  removed,  5,405  overhanging  trees  cut,  and  15  piles  of  drift 
that  had  accumulated  against  snag  obstructions,  dilodged. 

During  the  fiscal  year  ending  June  30, 1892^  $4,687.09  was  expended. 
As  before  stated,  operations  stopped  at  the  Big  Drift,  consequently  the 
shoals  12  miles  below  Greenville  were  not  rciiched.  In  the  near  future 
this  reach  of  river  will  require  careful  attention;  the  territory  is  a  rich 
and  fertile  one,  and  some  Judicious  effort  to  overcome  these  shoals  in 
the  interest  of  low- water  navigation  will  be  a  demand  in  the  interest 
of  the  increased  conmierce. 

The  claim  supposed  to  be  presented  by  the  Dunklin  County  Trans- 
portation Company  for  a  cut-off  owned  by  them  and  for  which  the  act 
provides  payment,  has  not  yet  been  presented  and,  as  stated  in  a  former 
report,  it  is  doubtfdl  if  it  ever  will  be.  Two  thousand  dollars,  how- 
ever, has  been  reserved  to  meet  this,  if  ever  presented.  This  money 
will  eventually  be  applied  either  to  improve  the  cut-off  or  the  old  river, 
as  may  seem  most  expedient.  The  increase  in  commerce  in  the  upper 
river  warrants  an  expenditure  of  additional  money  between  St.  !E^an- 
cis  and  Greenville.  According  to  law,  however,  I  apprehend  that  any 
estimates  would  not  be  in  order  in  this  report,  as  it  would  be  new  work. 

Commerce. — ^For  commerce  see  "  Improving  St.  Francis  Eiver,  Arkan- 


sas.'' 


Money  statement 


July  1, 1891,  balance  nnexpended $7, 857. 33 

Jane  dO,  1S92,  amount  expended  during  fiscal  year 4, 687. 09 

July  1, 1892,  balance  unexpended 3,170.23 

July  1, 1892, outstanding  liabilities 193.35 

July  1, 1892,  balance  available 2,976.88 
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Ej-penm  aceount, 

FajmM ,.«,— ..--.---.-.-..-.«......-,;---..- .-„ -  |3,166_  IS 

GerierAl  supplies  .,._,*-.*---..  --... ..-  >..................... ,*  732, 71 

Subetlsteuce  ntipplies  ......  *>.... .... .................. ....i.. ..........  ..  464.  82 

Ftiel , .......*-..**.........-...,.........*..-___.*-..........,,.-  5.  05 

Sfcfttioiiery  . _ ......*...,..-.....*.....*...., ..  23.  50 

Tni  veline  expenses  ..,...,,...^,,,,^.,,,^..^.,..,.,.^..,.,,, ^, ._,,..  115_  68 

Grab  hooka  ,..*., ... *.-.. , ..„-.,..,.,.. .  20.  iX} 

Medicine , , - ,._.-... ,,..  7.38 

Transportation  ,,».. ,,- ^.. — ,  .75 

Oars ..,.- --.-. . - ..*  1*44 

Total- - 4,536.49 

HeservM  in  United.  Staten  Treaanrj  for  freight  charges  ..--.*..--,, .,  150. 60 

Grand  total ._,. ,.,. 4,687.09 


W    12. 
IMPROVEMENT  OF  UTILE  RIVER,  MISSOURI. 

The  first  appropriation  eyer  made  for  this  river  was  tliat  of  the  act 
whicli  beeame  a  law  xVu*^^t  11,  1888j  amoimtiiig  to  $5,000  (five-eighths 
of  tlie  estimate,  |s8,000).  The  project  for  improyemcnt  coutemplatea 
rendeiiiip  it  navigable  at  high  and  medium  stages  from  Horuersville  to 
its  jnnetion  with  the  8t>  Francis  Eiverj  eapecially  to  prolong  the  me- 
dium stage  of  watt^r  by  eoofiuing  the  wati^r  to  one  of  the  two  chates 
making  ont  of  the  hikt:^  upon  which  Hornersj^ville  is  gitoatedjand  by  re- 
moving tlie  BnagSj  Jogs,  and  maBsea  of  driftwood  that  have  aceumii- 
lat^d  in  the  chantrel.  The  project  for  the  expenditure  of  the  $5,0(M> 
referred  to  abo^^e  provides  that  it  be  expended  aft  folio wSj  viz:  $lj5(K>, 
or  as  mnch  m  may  be  neoessivry,  in  builditig  a  dam  across  one  of  the 
chutes  at  or  near  the  lake,  and  the  balance  in  removing  the  woi-st 
obstructions,  in  the  way  of  overhanging  trees,  logSj  enags,  and  drift, 
oyer  the  distance  specified,  and  that  the  snag  boat  A.  B*  Johmon  be 
used  for  this  work,  being  transferred  in  due  form  and  by  proper  au- 
thority and  at  the  proper  time  for  this  purpose,  the  dam  to  be  con- 
structed of  brusli  and  gravel,  brush  and  rocks,  or  of  such  other  mate* 
rial  as  may  be  had  in  the  locality  as  may  be  best  adapted  to  the  pui'- 
pose,  the  work  to  be  executetl  by  hired  labor  and  the  purchase  of 
material  in  open  inarktit,  as  this  is  must  economical  and  advantage-ous 
to  the  Goverimn^iit.  It  will  be  seen  that  this  provides  for  the  use  of 
the  snag  boat  A,  B,  Jokjtson. 

There  Avas  expended  during  the  fiscal  year  ending  June  30, 1891, 
$2,865.69  in  removing  snags,  <&ift.  pile^,  and  cutting  overhanging  trees 
to  a  point  8(>  miles  from  the  mouth  known  as  Perkins  Bar,  and  con- 
structing a  dam  300  feet  long  across  the  right  chute. 

By  act  approved  September  19,  1800,  $3,000  was  appropriated.  On 
Kovember  23,  1890,  the  wat-er  continuing  low  and  the  boat  being  re- 
quired for  work  upon  the  appropriation  to  which  she  properly  belongs, 
she  was  withdrawn  from  the  river. 

For  the  tlscal  year  ending  June  30,  1802,  $3^011.38  was  expended. 
Early  in  the  year  an  att-emitt  was  made  to  resume  operations,  but  had 
to  be  abandoned  on  a^:'<'f>nnt  of  low  waiter  until  late  in  the  month  of 
December,  at  which  time  the  boat  was  dispatched  to  the  point  wlien^ 
work  was  stopi>ed  the  previous  year  j  from  theie  she  worked  her  way 
through  to  the  lake,  a  distance  of  about  40  miles.    Niiietv^ix  snags 
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were  removed,  1,087  overhanging  trees  cut,  and  8  driftpiles  dislodged. 
Extreme  cold  weather  overtook  the  working  party  before  their  arrival 
and  high  water  met  them  at  the  lake;  they  were  therefore  compelled  to 
stop  operations,  aside  from  the  collection  of  some  material  for  use  in  re- 
pairs to  the  dam.  The  boat  was  taken  to  Marked  Tree,  Ark.,  near  the 
mouth  of  the  river  and  laid  up.  The  work  done  on  this  river  has  al- 
ready afforded  much  relief  to  the  territory  drained,  and  those  inter- 
ested have  not  been  slow  to  take  advantage  of  and  utilize  the  channel 
as  opened.  The  obstructions  were  more  formidable  than  the  reconnois- 
sance  showed,  and  to  carry  out  the  original  project  about  $3,000  addi- 
tional will  be  required. 

The  commerce  fully  warrants  the  outlay,  and  it  is  accordingly  recom- 
mended. 

Commerce, — ISo  new  data  having  been  received  in  regard  to  commerce, 
it  is  not  thought  advisable  to  take  up  space  in  this  report  to  simply  re- 
iterate the  remarks  of  last  year^  as  these  are  already  a  matter  of  printed 
record  and  may  be  referred  to  if  necessary. 

Money  statement. 

July  1, 1891,  balance  unexpended $3, 031. 90 

June  30, 1892,  amonnt  expended  during  fiscal  year 3,  Oil.  38 

July  1, 1892,  balance  unexpended 20. 52 


Expeime  account. 

Pay  roH $1,717.83 

General  supplies 225. 79 

Subsistence  supplies 555. 33 

Medicine ^ 16. 66 

Traveling  expenses. 37. 65 

Fuel 405.35 

Transpoi'tation 19. 69 

Deposited  to  the  credit  of  United  States  Troasu ry 4, 44 

Reserved  in  United  States  Treasury  for  freight  cliargcs 28. 64 

Total 3,011.38 


W   13. 


PRELIMINARY  EXAMINATION  AND  SURVEY  AT  CLARENDON  AND  THE 
LOWER  WHITE  RIVER,  ARKANSAS,  TO  DETERMINE  THE  EFFECT  OF 
BACKWATER  FROM  THE  MISSISSIPPI  RIVER  AND  ITS  CAUSE,  AND  THE 
MEANS  AND  COST  OF  PREVENTING  INJURY  THEREFROM. 

[Printed  in  House  Ex.  Doca.  Nos.  118  and  1S3,  Fifty-second  Congrt«s,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  Febniary  7,  1892. 
Sir  :  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
December  2, 189U,  and  January  18, 1892,  respectively,  upon  preliminary 
examination  and  survey  of  "Clarendon  and  the  Lower  White  River,  Ar- 
kansas, to  determine  the  eflfect  of  backwater  from  the  Mississippi  River 
^nd  its  cause,  and  the  me^ns  and  cost  of  preventing  injury  therefrom," 

»Na  92 W 

Digitized  by  VjOOQ IC 


\  1698       EIiIPORT   OF   THE   CHIEF  OF   ENGTNEEES^  TJ.  S.  AEMY. 

L  iiiaile  by  Capt  H,  S.  Taber^  Corps  of  Eugiiieers,  in  compliance  with  i»rO' 

!™ion8  of  river  aiul  harbor  act  approved  September  1\^,  1890. 
CoLO,  B.  ConiRtock,  Corpa  of  Engine^rSj  J >i vision  En^iieer,  South- 
west  Di\isioii,  i"€iportrt  that  tlie  coD8trnctiou  of  levees  silong  the  >IiBsis- 
sippl  River  below  Ht^leun,  Ark,,  will  prevent,  as  far  as  is  praeticable, 
iiijiirioiia  efieet«  of  the  Mississippi  Kiver  backwater  ou  the  ^^hite 
Kiver. 

Very  respectiiilly^  year  obetUeot  servant, 

Thos.  Lincoln  Casey, 
Brig,  Cfe«,,  Chief  of  Engineer^, 
Hon,  9.  B,  Elkik^j 

Secretary  of  War, 


ll 


PEELIMmAEY  EXAMINATION  AT  CLAUENDON  AKD  THE  LOWER  WHITE 
RIVER,  ARKANSAS,  TO  DETERMINE  THE  EFFECT  OF  BACKWATBK 
FEUM   THE    MTSSll^SlFPI    HIVER    AND  ITS    CArSE,   AWD    TIIE    :jreAKS 

and  cost  of  peeventina  injur v  theeefeom; 

United  States  Engineee  Office, 

hitik  Hocl\  Ark.^  December-  4  t'ifHL 

General:  In  accortlance  witli  the  requirements  of  a  letter  ihiUn] 
Office  0hii4^  of  Eii^niieoLs  Washington^  1).  C,  September  20,  180tl,  I 
have  the  honor  to  i-eport  that  the  preliniiuary  examinations  called  for 
therein  have  been  made,    •    *    • 

I'lie  situation  at  (.'larendoo  can  only  be  determined  by  a  most  care- 
ful study.  Have  visited  the  locality  in  person.  Have  had  gauges,  such 
as  I  have,  plotted  carefully,  and  a  careful  reconnoissanco  has  been  made 
of  the  rit'iuity  by  a  competent  assistant  cngi!ieer,  and  there  are  not  data 
euongh  to  settle  the  question  as  to  the  influence  of  the  baek  water  froni 
the  Mississippi  Itiver,  In  the  first  place  a  study  of  the  gauges  indi- 
cates errors  in  the  record  or  obser\'ation  as  the  i>l{>tted  gauges  show 
iraiwssible  anomalies.  This  is  a  serious  matter,  since  by  them  the  ques- 
tion must  in  part  be  solved  as  follows:  With  a  height  of  crest  of  flood 
wave  at  Jacksonpi»rt  or  Newport,  and  a  given  lieight  of  crest  of  flood 
wave  in  the  MissLssijipi  Eivcr  at  mouth  of  White  Kiver,  there  will  be  a 
certain  resnltant  height  at  Clarendon  if  the  ba(3kwater  of  Mississippi 
River  aftocts  this  gauge, 

Throwiug  out  tlie  small  tributaries,  the  snrae  reailing  of  gauge  at 
JacksoniKirt  should  give  the  same  reading  of  g<iuge  at  Clarendon,  or 
jjractically  so;  if  that  gauge  is  unaflected  by  tlie  Mississippi  Kiver 
backwater,  etc,,  clearly  then  accurate  gauges  are  very  important* 
Next,  an  accurate  line  of  levels  extends  trom  Helena  to  the  miratli  of 
Wliite  Kiver  upon  the  Mississipi>i  Kiver,  and  another  accurate  lint*  ex- 
tends up  White  Kiver  to  Clarendon,  These  show  that  with  extreme 
low  water  in  the  White  and  extreme  lugh  water  in  the  Mississipni,  a 
very  impi^obable  combination,  the  %vater  of  the  Mississippi  would  not 
hack  lip  the  W^hite  liiver  nearer  than  .'H)  miles  of  Clarendon.  Heliabl*^ 
information  shows  that  the  Mississippi  Kiver  flood  goes  over  hauk 
below  Helena  {see  l>lue  print*),  proceeds  across  the  cx>iintry,  present- 
ing a  wall  of  water  to  the  Hood  of  the  White  Kiver,  Just  the  heiglitof 
tliis  wail,  just  where  it  extends,  is  of  vast  Importance  in  the  solution  of 
these  fjuestionSj  and  these  data  can  only  be  had  by  a  careful  iustm- 


"  Not  printed.  ^  J 
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mental  survey  with  an  accurate  line  of  levels  sufficiently  widely  ex- 
tended to  give  an  idea  of  where  the  waters  of  the  White  meet  those  of 
the  Mississippi  in  the  mutual  overflow.    What  precedes  indicates  that    * 
gauge  reading  and  survey  will  be  necessary. 

The  gauge-reading  should  extend  over  at  least  one  year  and  will  re- 
quire to  observe  one  at  Jacksonport  and  the  other  at  Clareudon.  This 
is  probably  all  the  time  that  can  be  spared,  and  may  give  data  with 
which  to  correct  the  more  extended  observations.  A  longer  period 
would  be  more  satisfactory.  The  survey  will  require  about  a  month's 
work.    The  cost  will  be  about  as  follows,  viz:  For  the  gauges: 

Two  obBervers,  at  $35  p«r  mouth,  each,  for  one  year $840 

Stationery  and  incidentals 60 

900 

Survey  (transalhmal)  from  Old  Tatvn  to  St.  Charles,  and  other  surveys  for  the  purpose  of 
detej'mining  the  topography  of  the  vicinity. 

One  assistant  engineer  in  charge,  at r^$150 

One  assistant  engineer  (trausitman) 100 

One  assistant  engineer  (levoler) 100 

Two  chainmen,  at  $40 80 

One  rodman,  at  $^10 40 

Four  axmen,  at  $25  each 100 

One  flagman,  at  $30 30 

600 

One  cook 40 

One  team  and  teamster 75 

716 

Two  tents  and  flies,  14  by  16,  $35 70 

Twenty-four  pair  blankets 80 

Camp  equipage,  cooking  stove .* 50 

One  month^s  provisions 125 

1,040 

Instruments  on  hand,  T.  and  L 275 

Stationery  on  hand 10 

1,325 

Gauge  observers , 900 

Contingencies 275 

Total 2,500 

I  have  the  honor  therefore  to  respectfiilly  recommend  that  the  gauges 
be  kept  and  the  survey  made  at  the  above  cost,  as  tlie  interests  involved 
fully  warrant  such  an  outlay;  and  again,  the  vahie  to  both  the  White 
and  Mississippi  Eiver  improvement  works  of  tlie  information  gained 
would  ftiUy  warrant  it,  aside  from  any  purely  local  interests.  The  ac- 
companying hydrographs*  will  explain  themselves. 

The  present  commerce  is  24,379  tons  at  this  locality  and  is  steadily 
increasing,  keeping  pace  with  the  general  tendency  of  increase  through- 
out the  State. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  8.  Taber, 
CdptaiHj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey,  ^r^l^ 

Chief  of  Engineers,  U.  S.  A.  jgitizedby  VnuOgie 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engiueers,  Division  Engi- 
neer, Southwest  Division.) 
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[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
Little  Rock,  Ark.j  December  27^  1890. 
Ee8i>ectfnlly  returned  to  the  Chief  of  Engineers  (through  the  Division 
Engineer). 

•  •••••  • 

In  my  opinion    •    •    •    the  locality  is  worthy  of  improvement, 

•  •••••  # 

H.  S.  Taber, 
Captain,  Corps  of  Engineers, 

*       [Fifth  indorseinont.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
ISew  York,  December  30,  1890. 
Respectfully  returned  to  the  Chief  of  Engineers. 

•  •••••# 

I  am  of  opinion  that  the  lower  White  River  from  Clarendon  down  is 
worthy  of  improvement. 

C.  B.   COMSTOOK, 

Colonel  of  Engineers, 
Bvt.  Brig.  Gen,,  U.  8.  A.,  Division  Engineer. 


survey  at  clarendon  and  the  lower  white  river,  arkansas,  to 
determine  the  effect  of  backwater  from  the  mississippi 
river  and  its  cause,  and  the  means  and  cost  of  preventing 
injury  therefrom. 

United  States  Engineer  Office, 

Little  Bock,  Ark.,  January  18, 1892. 
General:  In  accordance  with  the  requirements  of  letters  dated 
Office  Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  September 
20,  1890,  and  January  2, 1891, 1  have  the  honor  to  submit  the  following 
report  respecting  the  survey  at  Clarendon  and  the  lower  White  River, 
with  a  view  to  determining  the  effect  of  backwater  from  the  Mississippi 
River  and  its  cause,  and  the  means  and  cost  of  preventing  injui\y 
therefrom.  In  the  provisions  of  the  first-mentioned  letter,  I,  in  company 
with  an  assistant,  visited  the  locality  and  established  a  number  of  facts; 
and  in  establishing  these  facts,  certain  questions  arose  for  settlement, 
which  could  only  be  settled  by  a  survey.  The  facts  may  be  briefly  sum- 
marized as  follows : 

(1)  Until  quite  recently,  the  town  of  Clarendon  has  been  entirely 
above  overflow,  or  nearly  so. 

(2)  That  of  late  years  it  has  been  overflowed,  or  portions  of  it,  to  a 
depth  of  over  2  feet,  seriously  interfering  with  business,  causing  great 
apprehension  on  the  part  of  the  inhabitants,  great  deterioration  in  value 
of  property,  threatening  the  commercial  interests  representing  nearly 
25,000  tons  of  freight  annually,  which  is  received  and  delivered  at  this 
pointy  to  which  may  be  added  a  third  apparent  fact,  this  overflow  \\^^ 
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occurred  since  the  giving  way  of  the  levees  below  Helena,  on  the  Missis- 
sippi River  between  Helena  and  the  mouth  of  the  White  River. 
The  questions  that  aiose  were: 

(1)  How  near  does  high  water  in  the  Mississippi  River  back  up  the 
White  River  towards  Clarendon ;  i.  e.,  how  far  it  would  do  so  if  it  simply 
came  in  at  the  mouth  of  the  White  River! 

(2)  How  much  water  comes  across  the  country  between  Helena  and 
the  mouth  of  the  White  River  and  what  effect,  if  any,  would  this  have 
upon  the  backing  up  of  the  waters  of  the  White  River  and  increasing 
the  flood  at  Clarendon  ? 

(3)  If  the  levees  were  all  in  repair  from  Helena  to  the  mouth  of  the 
White  River,  would  the  height  of  the  flood  at  Clarendon  be  reduced  to 
the- old-time  limit! 

Having  a  survey  of  the  Mississippi  and  of  the  White  River,  the  first 
question  was  readily  answered,  i.  e.,  in  a  theoretical  way.  Practically 
it  would  not  be  possible  to  eliminate  the  water  coming  across  the 
country  from  the  Mississippi ;  but,  supposing  that  any  such  water  could 
come  across  the  country,  and  the  White  River  be  at  extreme  low  water 
and  the  Mississippi  at  extreme  high  water,  the  water  of  the  Mississippi 
would  flow  back  up  the  White  River  to  within  50  miles  of  Clarendon. 
It  was  apparent  that  the  other  questions  could  only  be  answered  by 
running  a  number  of  lines  of  levels  and  to  thoroughly  investigate  the 
whole  matter. 

It  was  estimated  in  my  letter  of  December  2, 1890,  that  $2,600  would 
be  expended  in  gauge  observations  and  in  a  survey.  The  letter  referred 
to  herein  from  your  office,  dated  January  2, 1891,  informs  me  that  the 
amount  available  for  each  locality  for  survey,  in  the  river  and  harbor 
act  approved  September  19, 1890,  really  should  not  exceed  $500,  but 
that  $1,000  was  allotted  for  the  above  work.  Accordingly  I  waited 
until  the  leaves  were  off  the  trees  and  the  water  was  low,  and,  equipping 
a  party  as  cheaply  as  possible,  succeeded  in  ninning  one  line  of  levels 
from  St.  Charles  to  Old  Town,  as  indicated  on  the  tracing  sent  herewith. 
This  does  not  give  as  much  data  as  ought  to  be  had  in  regard  to  the 
question,  but  settles  one  point,  however,  and  that  is,  that  water  making 
in  at  Helena  and  below  would  flow  across  the  country  and  strike  the 
White  River  channel  at  about  a  point  50  miles  below  Clarendon,  where 
the  water  backing  up  from  the  mouth  of  White  River  would  extend.  It 
does  not  enable  me  to  say  definitely  what  volume  of  water  will  meetthis 
from  other  points  below,  nor  can  as  good  an  idea  as  was  desirable  be 
formed  of  the  height  of  the  wall  of  waters  proceeding  across  the  coun- 
try, as  there  are  numerous  ridges  that  will  undoubtedly  cut  off  soioe. 

There  are  several  hydrographs  •  submitted  herewith  of  the  White 
River  and  the  Mississippi.  These  show  that  the  marked  rises  at 
Clarendon  are  apparently  effected  by  the  rises  near  the  headwaters  of 
the  White  River.  The  problem  is  too  delicate  to  be  solved  without 
more  data.  Different  opinions  might  prevail  as  to  the  effect  of  this 
water,  but  with  the  data  secured  a&eady  in  hand  I  do  not  see  anything 
to  warrant  any  very  positive  declarations  one  way  or  the  other.  With 
the  repairs  that  are  now  going  on,  or  have  been  going  on,  at  the  levees 
below  Helena,  it  is  possible  that  a  practical  solution  of  the  problem 
may  be  had  very  soon  by  conditions  being  made  the  same  in  the  Mis- 
sissippi River  as  they  were  several  years  ago,  and  if  this  condition  is 
likely  to  be  met  within  the  ensuing  year,  I  should  be  in  favor  of  letting 

•Not  prmted. 
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i\iv  wlmlv  matter  rest  wUiTe  it  i?^  luitiUbelevee-R  weresoropairuiT,  If  it 
is  nut  drtuiicel  udvirsable  to  wait  (or  tlijy  practirHl  Siiliitiiiij,  Hii^n  1  feel 
that  the  only  thing  to  be  done  is  to  continue  the  survey  and  secure  the 
necessary  data.  I  believe,  from  the  study  given  the  matter  and  conver- 
sations had  with  citizens,  that  if  the  levees  are  all  put  in  good  condition 
below  Helena,  on  the  Arkansas  side,  that  this  will  put  an  end  to  the 
difficulty. 

Even  with  additional  expenditure  for  survey  it  is  by  no  means  cer- 
tain that  even  then  anything  like  an  accurate  estimate  could  be  given 
of  the  eifect  of  the  Mississippi  River  on  the  White  River  at  Clarendon. 
It  is  a  well-known  fact  that  rivers  having  no  greater  fall  to  the  mile  than 
the  White  River  are  affected  many  miles  up  to  an  appreciable  degree 
by  the  floods  of  the  rivers  into  which  they  flow,  and  there  is  no  doubt 
but  that  with  the  Mississippi  River  low  and  a  flood  in  the  White  River 
(an  unusual  combination)  the  White  River  would  empty  itself  much 
more  rapidly  than  when  the  Mississippi  River  is  upj  but  to  show 
graphically  or  demonstrate  accurately  that  the  waters  of  the  Missis- 
sii)pi  would  affect  the  White  River  so  many  feet  is  not  an  easy  problem. 

The  situation  at  Clarendon  is  serious,  and  the  amount  of  conmierce, 
amounting  to  about  25,000  tons  of  merchandise,  warrants  the  carefol 
consideration  of  this  entire  matter;  and  any  outlay  to  secure  further 
data  would  be  of  no  loss  to  the  country  generally,  whether  it  effected 
anything  for  Clarendon  or  not,  because  it  will  give  data  in  regard  to 
the  country  lying  between  the  Mississippi  River  and  the  White  River 
that  will  be  very  useful  in  the  future  projects  for  the  improvement  of 
the  two  rivers,  and  worth  all  that  it  costs  to  secure  data  of  these  two 
rivers,  to  say  nothing  about  the  town  of  Clarendon.  I  would  recom- 
mend, therefore,  one  of  two  things :  That  all  further  consideration  of 
the  matter  be  suspended  until  the  effects  of  completing  the  levees  be- 
low Helena  can  be  seen;  or  else,  that  a  further  allotment  of  $1,500  be 
made  to  complete  the  levels  necessary  for  a  thorough  study  of  the  mat- 
ter. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A, 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

Postscript. — The  tracings  •  sent  herewith  speak  for  themselves  of 
the  study  that  has  been  given  this  matter,  and  render  unnecessary  any 
elaboration  in  the  way  of  a  memoir. 

The  device  for  showing  the  combined  effects  of  the  waters  of  the  two 
rivers  is  very  largely  due  to  Mr.  J.  R.  Van  Frank,  my  assistant  engi- 
neer. 

Lest  I  should  not  have  made  myself  plain,  I  add  here  that  it'  is  my 
opinion  that  the  Mississippi  water  does  affect  the  height  of  the  water  at 
Clarendon.  How  much  it  affects  it,  however,  is  a  problem  that  remains 
unsolved. 

H.  S.  T. 

*  Not  printed. 
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[First  indorsement.] 

U.  S.  Engineer  Office, 
Southwest  Division, 
N'cw  Yorlcy  January  29,  1892. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
As  the  perfect  leveeing  of  the  Mississippi  River  below  Helena  will 
present  injurious  effects  of  Mississippi  backwater  on  the  White  River,  as 
far  as  is  practicable,  further  surveys  in  the  vicinity  of  the  White  River 
are  not  deemed  necessary. 

C.  B.  COMSTOCK, 

Colonel  of  Engineers, 
Bvt  Brig.  Gen.,  U.  8.  A.,  Division  Engineer. 


KEPOBTS  SUBMITTED  IN  COMPLIANCE  WITH  RESOLUTION  OF  HOUSE 
OF  REPRESENTATIVES  OF  MARCH  4,  1892. 

[Printed  in  Honse  Ex.  Doc.  No.  163,  Fifty-second  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  March  9,  1892. 
Sir:  I  have  the  honor  to  acknowledge  the  reference  to  this  office  of 
resolution  of  the  United  States  House  of  Representatives  of  the  4th  in- 
stant, as  follows : 

Besohedf  That  the  Secretary  of  War  be,  and  he  is  hereby,  requested  to  furnish 
the  House  of  Representatives,  at  the  earliest  day  practicable,  such  information  as 
he  may  have  in  regard  to  the  effect  of  backwater  from  the  Mississippi  River  and  its 
cause,  and  the  means  and  cost  of  preventing  injury  therefrom,  at  Clarendon  and  the 
Lower  White  River,  Arkansas,  as  directed  in  the  ''act  making  appropriations  for 
the  improvements  of  rivers  and  harbors,  and  for  other  purposes,*'  approved  Septem- 
ber 19,  1890. 

In  reply  thereto  I  beg  to  invite  attention  to  the  rei)ort  by  this  office, 
under  date  of  February  1, 1892,  on  the  examination  and  survey  of  Clar- 
endon and  Lower  White  River,  Arkansas,  made  by  Capt.  H.  S.  Taber, 
Corps  of  Engineers,  to  comply  with  a  requirement  of  the  river  and  har- 
bor act  of  September  19, 1890,  and  i^ublished  as  House  Ex.  Doc.  No. 
118,  present  session  of  Congress,  a  copy  of  which  is  herewith.  lu  the 
report  referred  to  the  opinion  is  expressed  by  Col.  C.  B.  Comstock,  Corps 
of  Engineers,  the  division  engineer,  that  the  construction  of  levees  along 
the  Mississippi  River  below  Hefena,  Ark.,  will  prevent,  as  far  as  prac- 
ticable, injurious  effects  of  Mississippi  River  backwater  on  the  White 
River. 

Accordingly,  with  the  view  to  obtaining  the  further  information  called 
for  by  the  resolution  under  consideration.  Colonel  Comstock  was  directed 
to  furnish  an  estimate  of  the  cost  of  constructing  these  levees.  This 
estimate  he  submitted  in  report  of  the  7th  instant,  a  copy  of  which  is 
herewith. 

Col.  Comstock  states  that  only  an  approximate  estimate  of  the  cost 
can  be  given  on  account  of  the  uncertainty  as  to  the  increase  in  flood 
heights  which  will  arise  fiom  confining  floods  to  the  main  river.  He  j 
gives  the  approximate  estimate  of  the  coat  of  constructing  sufficient^gl^ 
levees  along  the  Mississippi  River  from  Helena  to  the  White  River,  as 
follows:  5,100,000  cubic  yards  of  levee,  at  22  cents  per  cubic  yard, 
$1,100,000.    I  concui'  in  the  views  of  Col.  Comstock,  and  beg  to  say 
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tliat  the  n^portslu'rein  referred  to  and  ac^ompanyiiig  tliis^  letter  coti- 
tain  all  tlie  iatbrniatioii  ill  tliia  offiee  regurdiug  tha  subject  matter  oi 
the  restihitioih 

The  resohithui  is  ht*  re  with  retiirtied* 

Very  re^jietafully,  yoiu-  obedient  servant, 

Thhs.  Lincoln  CaseYj 
Brig.  Gett.^  Chief  of  EngineefS^ 
Hoo.  S,  B.  Elkins, 

^eereUtr^  of  Warm 


EBPOET  op  €OL*  C   B.  OOMSTOOK,  C0EP3  OF  ENaiNEERS. 

XJnitbd  Btates  Engineer  Ofpioe, 

Mw  York  Ci%  March  7,  189^, 

General:  In  re]>ly  tti  your  letter  of  March  5, 181)12, 1  liave  the  lion  or 
to  state  that  only  an  approximate  estimate  of  tlie  cost  of  siittii-ient 
levees  aloiig^  the  Mississippi  Kiver  from  Helena  to  the  White  River  can 
be  given  on  account  of  the  uncertainty  as  to  the  increase  in  tiocKl  heights 
which  will  ariijie  from  i-onliiiiu;,^  Hoods  to  the  main  riv^. 

An  approximate  estimate  h  5,100,000  cubic  yards  of  levee  at  22 
cents,  «1,10(MMW. 

The  annual  c^mt  of  maintenance  of  those  levees  would  l>e  small  if 
tbcy  were  every  whiu'e  bo  far  buck  from  tlie  river  a«  to  be  safe  from 
caving  for  rifty  years,  ])robably  not  more  than  1  or  1!  per  cent. 

If  built  near  i"aviij|^  bends  this  eost  of  maintenance  will  be  larj^ely 
increased,  by  what  annmnt  can  not  be  foreseen,  as  it  depends  on  tlie 
niiknown  changes  which  may  {*ccur  in  the  position  and  form  of  tlia 
riverj  and  wliicU  may  cause  levees  to  cave  into  it. 
Very  respectful ly^  your  obedient  servant, 

LI.   B,    COMSTOCK, 

Colonel  of  Engineers^  Bvt,  Brig.  Gen.^  U*  S.  A, 
Brig.  Gen.  Thomas  L,  Casey, 

Chief  of  Eii{^ineer8y  U.  8,  -i. 
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REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  fLLINOIS  RIVERS. 
OF  HARBOR  AT  ST.  LOUIS,  OF  OSAGE  AND  GASCONADE  RIVERS,  MIS- 
SOURI, AND  OF  KASKASKIA  RIVER,  ILLINOIS. 


REPORT  OF  MAJOR  A,  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S92,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Removing  snags  and  wrecks  from  Mis- 

sissippi River. 

2.  Mississippi   River  between  the  Ohio 

and  Illinois  rivers. 


3.  Harbor  at  St.  Louis,  Missouri. 

4.  Gasconade  River,  Missouri. 

5.  Osafi^e  River,  Missouri. 

6.  Kaskaskia  River,  Illinois. 


United  States  Engineer  Office, 

St.  Louis,  Mo.,  July  9,  1892. 
General:  I  have  the  honor  to  forward  herewith  animal  reports  for 
the  fiscal  year  ending  June  30,  1892,  for  the  works  in  my  charge. 
Very  resp^ctfally,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers. 
3v\g.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


X  1. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER. 

The  work  for  the  fiscal  year  consisted  in  the  removal  of  snags,  logs, 
and  leaning  trees  T)etween  the  mouth  of  the  Missouri  River  and  Natchez, 
Miss. 

The  river  was  divided  into  two  districts,  the  first  extending  from  the 
mouth  of  the  Missouri  River  to  Memphis,  Tenn.,  and  the  second  from       t 
Memphis,  Tenn.,  to  Natchez,  Miss.    The  snag  boat  H.  G.  Wright  waa^^^^ 
assigned  to  work  in  the  first  district,  and  the  snag  boat  J.  N.  Ma<^omb 
to  the  second  district. 
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The  Wright  began  work  on  August  1,  1891,  and  worked  contiuuoiiislj^ 
until  February  29,  1892;  the  Macomb  began  work  on  August  15,  ISOl, 
and  remained  in  commission  until  March  15,  1892. 

The  work  accomplished  by  the  snag  boats  is  giren  in  the  foUoi^riii^ 
table: 


Name  of  snag  boat. 


■H.  G.Wright 
J.  N.  Macomb 

Total  .. 


Snags 
pulled. 


Trees 
out. 


1,633     11,532 
1,756  I    9,039 


8,389  I  20,571 


Drift 
pflea  re- 
moTcd. 


30 


irUes 


5,  < 

7,  XS3 


13,  CMS 


The  boilers  ordered  for  the  Macomb  during  the  previous  fiscal  ye^r 
were  received  and  placed  in  position  on  the  boat;  a  new  butting  beam 
was  also  placed  on  the  Macomb.    Other  repairs  were  made  to  botli 
boats  and  they  are  now  ready  to  be  put  in  commission  as  soon  as  the 
needs  of  commerce  may  require. 

The  work  accomplished  by  the  snag  boats  is  of  great  benefit  to  the 
navigation  of  the  river,  formerly  the  wrecking  of  steamboats  by  running 
on  snags  was  of  frequent  occurrence,  but  since  the  snag  boats  have  been 
at  work  it  is  almost  unheard  of. 

An  annual  appropriation  having  been  made  for  this  work  of  an 
amount  not  to  exceed  $100,000,  the  snag  boats  will  be  put  in  commission 
and  will  patrol  the  river  whenever  necessary,  and  will  keep  the  channel 
clear  of  obstructions. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30, 1892,  was  $98,250.  A  detailed  statement  of  the  expenditures 
is  given  in  the  accompanying  tables  Nos.  1  and  2 : 

Money  statetnent. 

Amount  drawn  under  section  7,  act  of  August  11,  1888 $98,250.00 

June  30, 1892,  amount  expended  during  fiscal  year 88, 250. 00 

July  1, 1892,  amount  available  for  fiscal  year  1892-'93 * 100, 000. 00 


Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  wiik  the  tvork  of 
removing  obstructions  in  Mississippi  River  during  fiscal  year  1892,  as  required  by  section 
7  of  the  river  and  harbor  act  of  August  11,  1888. 


Qaarter.  \'«iucber. 


First. 


To  whom  paid. 


1  Hirod  men 

2    do 

3  Sundry  personn 

4  E  wald  Iron  Co 

5  J.  D.  Lawnin 

6  N.  O.  Kelson  Mannfacturuig  Co 

7  Fulton  Iron  Works 

8  Anchor  Line  Store 

9  David  Nicholson 

10  St  Lonis  Refrigerator  and  Wooden  Gutter  Co 

11  John  J.  Ganahl  Lmuber  Co 

12  Charles  MiUor 

13  St.  Lonis,  Iron  Mountain  &  Southern  Hvry.  Co 

14  I  James  Rees 

15  {  J.  Kennard  &.  Sons  Carpet  Co 

10  1  Hired  men 


For  what  paid. 


Services 

do 

Subsistence  stores 

Supplies 

Repairing  cnbius 

Outfit 

Castings 

Suvplies 

SuDsistence,  etc 

Lumber 

do 

Smokestack 

Commutation  ticket . . . 

Boilers 

Linoleum 

Services 


Amount, 


$1,  S90. 52 

1,209.80 

214.50 

42.40 

576u00 

82.50 

11.99 

0.15 

443.54 

12.80 

205.73 

30.48 

12.25 

3,200.00 

50.70 

603.00 
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Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  ivith  the  work  of 
retnoving  obstructions  in  Mississippi  Biver,  etc. — Coutiuiied. 


Quarter. 


First. 


Voucher. 


To  vbom  paid. 


Hired  men 

do 

Sundry  persona 

J.  D.  Lawnin 

W.  J.  Johnston 

St.  Louis  Kefirigerator  and  Wooduii  Gutter  Co 

N.  O.  Nelson  Maunfacturinj;;  Co 

The  W.  A.  BonsAck  Lumber  Co 

Anchor  Line  Store 

Commercial  Printing  Co 

Buxton  Sc  Skinner  Stationery  Co 

Huse  &  Loomis  Ice  and  Trausportation  Co. . . 

Gust.  Bischoff 

Simmons  Hardware  Co 

Ewald  Iron  Co 

Van  Nor t  Bros 


Broderick  Sc  Bascom  Rope  Co 

G.K.Meissner 

Pat.  Norton 

Francis  Whittaker  &  Sons 

Chris.  Sharp  Comnii  ssion  Co 

Scharff,  Bemheinier  &  Co 

Goddard-Peck  Grocer  Co 

Greelev-Bumham  Grocer  Co 

Ezra  H.  Linley . . . . 

Medart  Patent  Pulley  Co 

Peterson  &.  Homes 

J.  D.  Street  &  Co 

Chas.  W.  Bai'stow 

Western  Coal  &  Tow  Co 

The  W.  A.  Bonsack  Lumber  Co 

Page  ■&  Tolkacz 

St.  Louis  post-oiHce 

Paddock -Hawley  Iron  Co 

M.M.Buck&Co' 

Ewald  Iron  Co 

Fulton  Iron  Works 

P.P. Manion  Blacksmith  and  Wrecking  Co. 

Wm.  Barr  Dry  GocmIs  Co 

N.  O.  Kelson  Manufacturins;  (;o 

Charles  Miller ". 

Theo.  H.  Teckenbrock 

Gust  Bischoff ' 

Matt.  Honaghan  &  Co 

G.Tfaub&Co 

Samuel  C  apples  Wooden  ware  Co 

Moffit- West  Drug  Co 

Anchor  Line  Store 

do 

James  Ward  &  Son 

Goodyear  Kubber  Co 

Pittsburg  Coal  Co 

Cairo  City  Coal  Co 

James  A.  Tappau 

Matt.  Monaghan  &  Co 

Ezcelsiof  Mlmufaoturing  Co  

James  Smith 

St  Louis  Stamping  Co 

Chas.  E.  Butler 

Sundry  persons 

do 

Hired  men 

do 

do 

do 

do 

Standard  Stamping  Co 

Pittsburg  Coal  Co 

Sundry  persons 

J.  A.  Balley&  Co  

E.  A.  Hitchcock,  rect'iver : 

Peatrosa,  Cameron  &  Co 

David  Nicholson 

Henrv  A.  Kwttker 

Elwell&Ward 

Thos.  J.  Connor 

Fulton  Iron  Works 

A.  G.  Brauor 

James  Ward  &  Sou 

Simmons  Hardware  Co .*.... 


For  what  paid. 


Senices 

do 

Subsistence  stores 

Kepairs  and  lumber 

Plumbing,  etc 

Lumber 

Outfit  etc 

Lumber 

Outfit  and  supplies 

Stationery 

do 

Joe 

Sabsistence 

Outfit 

Iron 

Patting  npelectric-ligbt 


Supplies 

Subsisteucb 

Brick  work 

Salt  meats,  etc 

Subsistence 

do 

do 

do 

Steel 

Pulleys 

Outfit 

Supplies 

Paints  and  oils 

Coal,  etc 

Lumber 

Outfit  and  repairn. . . 

Postage  stomps 

Iron,  etc \. 

Outfit  and  supplies . 

Iron 

Castings,  etc 

Whistle  valve 

Dry  goods 

Steam  fittings  . 


$1,409.36 

1, 379. 66 

39.38 

343.08 

100.60 

179.79 

255.45 

111,87 

184.18 

12.76 

22.87 

64.95 

562.52 

1.70 

22.14 

399.05 

2.66 

•  10.40 

31.50 

368.30 

5.00 

538.54 

147.66 

169.57 

21.52 

11.45 

35.40 

12.70 

65.53 

321.25 

98.35 

325.30 

3.60 

100.83 

73.40 

72,61 

251.42 

8.00 

150.05 

45.48 

1,321.32 

6.02 

397.54 

09.43 

56.40 

12.75 

60.26 

'    308.40 

488.67 

218.79 

22.90 

283.99 

160.70 

140.00 

139. 70 

12.60 

66.00 

50.38 

23.00 

93.05 

9.75 

403.00 

1,817.83 

365.83 

1,647.16 

310.97 

28.63 

220.00 

64.24 

5.50 

186.88 

200.00 

171. 79 

72.16 

32.98 

213. 15 

189. 02 

5.10 

138. 10 

65.84 
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Patting  up  boihn'M,  eto . . 
SubsisMnco 


do. 

do. 

do. 

Outfit 

Drugs 

Outfit  and  supplies  . . . 
do : 

do 

Coal 

do 

do 

Sabsistence 

Stove  castings 

Services 

Outfit 

Locust  timl)or 

Subsistence 

do 

Services 

do 

do 

do 

do 

Outfit 

Coal 

Sabsistence,  etc 

Outfit  etc 

Coal 

do 

Subsistence,  etc 

do 

do 

Covering  boiler**,  <*tc  . . 

Castings 

Stove  castiiigH 

Outfit  and  supplies  . . . 
do 


Amount 
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Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  work  of 
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Qoorter. 


Voucher. 


To  whom  paid. 


For  what  paid. 


Amoant^ 


First . 


Second. 


97 

98 

99 

100 

]01 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

128 

1 

2 

3 

4 

5 

6 

7 


Simmons  Hardware  Co 

N.  O.  Nelson  Manufacturing  Co 

Branch-Crookea  Saw  Co 

Simmons  Hardware  Co 

Consolidated  Coal  Co.  of  St.  Louis 

St  Louis  Art  Co 

J.  KemiATd  &.  Sons  Carpet  Co 

Peterson  &  Homes 

Parker,  Bitter,  Xioholls  Stationery  Co 

ReTore  Bnbber  Co 

W.J.  Johnston 

Huse  &  Loomis  Ice  and  Trauportatiou  Co  . 

James  Sweney  &  Son 

Sam  uel  F.  Myerson 

Hired  men 

Jamea  Smith 

Sundry  persons 

do 

Matt.  Monaghan  &,  Co 

Pittsburg  Coal  Co 

Consolidated  Coal  Co.  of  St.  Louis 

Bryden  Coal  and  Coke  Co 

Elwell&Ward 

EwaidlronCo 

JLS.Aloe&Co 

M.M.Back&Co 

G.Traub&Co : 

Hired  men 

do 

do 

do 

James  A.  Tappau 

Matt.  Monuglian  &.  Co 

Sundry  persons 

Gust.  Bischoff 

Charles  Miller 

K.  A.  Hitchcock,  receiver 

G.  W.  Fisher  &  Bro 

Hi  red  men 

do 

do 

do 

do 

Mi^.  A.M.Miller 

James  Smith 

Sundry  persons 

do 

do 

P.W.Mulvihlll 

St.  Louis  and  New  Orleans  Anchor  Line . 


£.  A.  Hitchcock,  receiver Coal 


Outfit  and  supplies . 

Steam  fittings 

Saws , 

Hardware 

Coal 

Mirror 

Carpet  and  malting. 

Crockery  

Logbook 

Hose 

Repairs 

Ice^T: 

Repairs 

Blank  forms 

Services  

do 

Subsistence 

Fuel 

Subsistence 

Cool 

do 

do 

Subsistence 

Iron 

Outfit,  etc 

Tiller  rope 

Subsistence 

Services  

do 

do 

do 

Cool 

Subsistence 

do 

do 

Repairs 

Cool 

Outfit,  oto. 

Services  

, do 

do 

do 

do 

Mileage 

Services 

Subsistence 

do 

do 

Supplies 

Freight  charges 


C.Pichetto., 

H.  M.  Ehrmiuin  &  Bros 

Matt.  Monaghan  ScCo 

Joseph  Hirsch 

The  Oliver-Finnie  Grocer  Co 

Pittsburg  Coal  Co 

Pcatross,  Cameron  &  Co 

Peatross,  Cameron  &  Co 

Cairo  City  Coal  Co 

do... 

Bryden  Coal  and  Coke  Co 

Chas.  W.  Barstow 

J.  D.  Streett  &  Co 

Goodyear  Rubber  Co 

Peterson  &  Homes 

Branch- Crookes  Saw  Co 

Anchor  Line  Store 

James  "Ward  As  Son 

Huse  &  Loomis,  Ice  Transportation  Co. 

Fink  A,  Nasse 

ElwellA  Ward 

Schorf, Bemheimer  &.Co 

Francis  Whittaker  &  Sons 

Goddard-Peck  Grocer  Co 

David  Nicholson 

Van  Nort  Bros 

Simmons  Hardware  Co 

The  W.  A.  Bonsack  Lumber  Co 

M.M.Buck&Co 


SnbMstenoe 

, do 

do 

do 

do 

Coal 

do 

Coal 

do 

do 

do 

Oil 

Machine'  wipers 

Rubber  boots 

Crockery 

Saws 

Outfit  and  supplies . 

Supplies 

Ice 

Subsistence 

do 

do 

do 

do 

do 

Carbon  brushes 

Outfit  and  supplies . 

Lumlier 

Supplies 


$87.29 
2.96 

65.00 
2.20 

108.50 

8.50 

83.84 

3.75 

3-75 

75.00 

5.75 

62.01 

30.88 

5.00 

663.00 

55.00 

03.28 

34.70 

153.68 

320.04 

83.00 

45.17 

21.50 

15.98 

11.15 

60.40 

■    04.72 

1.729.83 

451.67 

1,792.50 

327.50 

140.00 

117.68 

218.67 

237.70 

8.50 

4&75 

9.75 

603.00 

1,796.00 

405.00 

1.818.00 

266.00 

48.96 

55.00 

116.32 

65.90 

76.76 

S.50 

1.00 

97.50 

101.52 

46.50 

30. 6U 

208.39 

TO.  35 

856.00 

200.00 

530.00 

307.10 

150.00 

42.42 

4.08 

16.80 

9.00 

13.80 

37.80 

68.26 

120.06 

72.42 

49.16 

84.15 

186.68 

297.26 

111.00 

17.33 

1.50 

68.70 

68.13 

3.65 
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Table  No.  1. — Detailed  statement  of  expenditures  made  in  oennection  with  the  work  of 
removing  ohstruotions  in  Mississippi  Eiver,  eto.—  Contiuued. 


Qaarter. 


Vonoher. 


Second. 


Third... 


90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


To  whom  paid. 


Western  Stove  ManTg  Co Store  fittings 

Day  Rubber  Co Hose 

Western  Coal  and  Tow  Co Coal 

6reeli}V-Biimhain  Grocer  Co Subsistence 

GustBiscboff do 

Ewaldlron  Co Iron  and  steel 

A. S.  Alee  &  Co Drafting  materittl... 

Bevere  Robber  Co Hose 

Pittsburg  Coal  Co Coal 

Alex.  H.Stewart TrareUng expenses. 

Hired  men Services 

M^JorA.M.MiUer ^ HUease 

H.  C.  Wilson ' Traveling  expenses. 

James  Smith Services 

Vicksbnrg  and  Greenville  Packet  Co Freight  charges 

Joe  Newman Drayage 

G.G.Engle Subsistence 

Sondry  persons do 

The  GUver-Finnie  Grocer  Co do 

J.  H.  Coffin  &  Co Gntflt  and  suppi  if -s  . 

Jacob  Walter Subsistence 

Hired  men Services 

do do 

do do 

do do 

Matt  Monaghan  &  Co Subsistence 

do do 

do do 

Geo.Traab&  Co do 

Dan.  Shea  &  Co Repairs 

E.  A.  Hitchcock,  receiver Coal 

Cairo  City  Coal  Co do 

Pittsburg  Coal  Co do 

do do 

Joseph  Hirsch Subsistence 

Valentine  Resoh do 

Western  Coal  and  Tow  Co Coal 

Moffitt-West  Drug  Co Medicines 

The  W.  A.  Bonsack  Lumber  Co Lumber 

Charles  Miller I  Sheet  iron  work 

Rob't  D.  Patterson  Stationery  Co I  Envelopes 

Elwell  &  Ward Subsistence 

James  Sweney  &  Co '  Steam  pipe 

James  Ward  &  Son ;  Outfit  and  snpiilios  . 

Simmons  Hardware  Co do 


For  what  paid. 


Gust.  Bischoflf Subsistence 

Anchor  Line  Store Outfit  and  supplies . 

Hnse  &  Loomis  Ice  and  TraiiHpurt at  ion  Co  . .    Ice 

Hired  men Services 

James  Smith do 

Sundry  persons Subsistence  nl oicm  . . 

C.  Pichetto Subsistence 

Natchez  Ice  Co do 

Hired  men I  Services 

do do 

do do 

do do 

Rob't  Armstrong .do 


PeatroHs.  Cameron  &  Co 

H.  M.  Ehrmann  &  Bros 

J.Hirsch 

Matt. Monaghan  &Co 

do...^ 

Jacob  Walter 

Valentine  Resch 

The  Oliver-Finnic  Grocer  Co 

Cairo  Citv  Coal  Co 

G.Tranb&Co 

Pittsburg  Coal  Co 

do.. 

The  W.  A.  Bonsack  Lumber  Co 

Consolidated  Coal  Co.  of  St.  Luuin. . 

James  Ward  Se.  Son 

Anchor  Line  St4>re 

Simmons  Hardware  Co 

Laflin  &  Rand  Powder  Co 

£  wald  Iron  Co 

Paddock-Hawlev  Iron  Co 

Wrought  Iron  ]l^^ge  Co 

WMtern  Ston^  Mwufi^twring  Co, 


Coal.  ^ 

Sabsis£ence 

do 

do 

do 

do 

, do 

do 

Coal 

Subsistence 

Coal 

do 

Lumber 

Coal 

Supplies 

Outfit  and  supplies  . 

do 

Powder 

Iron 

do 

Stove,  etc 

StOTpmi4ftttin5B.., 


Amount. 


21.35 
56.46 

174. 86 
37.41 

155.55 
38.22 
7.10 
75.00 

360.00 
33.00 

403.00 
98.88 
34.30 
55.00 
6.00 
3.00 
24.80 
47.54 

503.14 

190. 02 

76.79 

,  783. 50 

883. 3:^ 
,791.33 

322.17 

219.23 

127.03 
85.81 
95.76 
15.00 

146.25 

197.76 
,  052. 50 

615.00 
67.60 
52.05 

118.99 

4.34 

96.08 

7.50 

11.35 

4L41 

344.85 

210.01 
43.43 

121.36 
24.00 
12.78 

403.00 
55.00 
33.02 
67.90 
18.40 
,791.58 

382.42 
,087.00 

899.00 

150.00 

762.12 
29.20 

127.67 
81.43 

163.32 
34.44 
35.90 
43.13 

145.70 
60.04 

610.00 

390.00 
23.32 

126.00 

152.67 
78.17 
10.81 
20.00 

131.05 
32.00 
19.00 

90.30 
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Quarter.  Voucher. 


Third. 


Foorth  . 


To  whom  paid. 


The  Goodyear  Rubber  Co 
33  I  Van  Nort  Brow 


84 
35 
36 
37 
38 
39 
40 
41 
42 
43 
U 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
67 
58 
50 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
7» 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
04 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
1 
2 
3 
4 


Hnso  &  Loomia  Ice  aud  Transportation  Co  . 

Gust.  Bisclioff 

Francis  Whittaker  &,  So«« a. 

Elwell&Ward 

Fink  &  Nasse. 

David  Nicholson 

Goddanl-Peck  Grocer  Co - 

James  Smith 

Hired  men 

do 

do 

do 

do 

The  Oliver- Finnic  Grocer  Co 

J.  H.  Coffin  &  Co 

Leo  Bros.  &  Co 

The  Livermore  Foundry  and  Machine  Co . . . 

Cairo  Ci ty  Coal  Co 

Jacob  Walter 

Valentin  Hesch 

Major  A.M. Miller 

E.  JK.  Fiimey 

Hired  men 

do 

do 

The  C.  R.  Rvan  Grocery  Co 

G.Tranb&'(<o 

Matt.  Monaghan  &  Co 

do 

H.M.Fhrraanu  &  Bros 

Nat>i'hez  Ice  Co 

J.Hirsch 

Pittsburg  Coal  Co 

Jas.  A.  Tappan 

PeatroBS,  Canieron  &  Co 

Hired  men 

do 

St.  Louis,  Iron  Mountain  &  Soutliern  Kwy.  Co 

James  Smith * . 

Cameeie,  Phipps  &  ('o.,  limited 

Dan.  Shea  &.  Co 

Matt  Mouagban  &  Co 

Valentin  Resch 

Jac4)b  Walter 

Cairo  City  Coal  Co 

Jas.  A.  Tappan 

Pittsburg  Coal  Co 

do 

PeatroHs,  Cameron  &.  Co 

Jas.  A.  Tappan 

J.  Hirsch 

George  Tranb  &  Co 

C.Pichctto 

Natchez  Ic«  Co 

Mattingly  Bros 

The  Obver  Fiunie  Grocer  Co 

The  Consolidated  Coal  Co  of  St.  Louis 

Klwell  &Ward 

Huse  &.  Loomia  Ice  and  Transportation  Co  . . 

Matt.  Monaghan  &.  Co 

Western  Coal  and  Tow  Co 

John  Lowell 

The<».  Lind  A.  Son 

The  Lodge  &  Davis  Machine  Co 

Cairo  City  ("oal  Co 

Valentine  Rosch 

Hirwl  men 

do 

do 

do 

do 

E.  A .  Hitchcock,  receiver 

Elwell  &  Wnnl 

The  W.  A.  BouHiick  liUniber  Co 

Hnrrinon  Matsou 

CarlSetz 

Chas.  W.  Barstow 

James  W»rd^ Son,. ,...., .,..,, 


For  what  paid. 


Rubber  boots  . . . 
Carbon  brushes. 

Ice 

Subsistence 

do 


do 

do 

do 

do 

Serrices 

do 

do 

do 

do 

do 

Subsistence 

Outfit  and  supjtlies 

do 

En^eer's  supplies 

Coal 

SubeistencA 

Subsistence,  etc 

Mileage 

Traveling  exiienms 

ServicM 

do 

do 

Subaisteiice 

do 

do 

do 

do 

do 

do  ...V 

Coal 

do 

do 

Services 

do 

Commutation  ticket . . . 

Services  

St«el  btsims  and  plates. 

Repairs,  etc 

Subaist^'nce 

do 

do 

Coal 

do 

do 

do 

do 

do 

Subsistence 

do 

Subsistence 

do 

do 

Outfit  and  subsistence. 

Coal 

Subsistence 

Tee 

Subsistence 

Coal 

Subsistence 

do 

Shaper , 

Coal 

Subsistence 

Services ;... 

do 

, do 

do 

do 

Coal 

Subsistence 

Lumber 

Services 

Subsistence 

Outfit  aud  supplies .... 
do ,,, ., 


Amonut. 


$17.00 

L50 

18.60 

98.17 

161.33 
41.29 

167.00 

270.15 
64.55 
55.00 

563.00 
1;  806. 34 

854.00 

1. 215. 00 
913.00 
308.33 
103.14 

40.19 

6.17 

328.30 

55.02 

37.30 

140.06 

1.10 

603.00 

1. 683. 01 
471.00 
138.89 

82.84 

275. 97 

124.73 

72.75 

16.00 

74.75 

1, 440. 00 

240.00 

20C^OO 

1,235.00 

898.00 

12.25 

50.00 

684.68 

50.00 

89.66 

18.48 

4L93 

72.40 

160.00 

240.00 

1,440.00 

130.00 

80.00 

99.52 

79.60 

21.00 

12.00 

7.20 

45.32 

114.55 

26.15 

17.56 

83.64 

84.00 

63.00 

HI6 

387.10 

47.00 

15.70 

60^.00 

1.310.50 

1,282.50 

169.66 

126.00 

105.  G2 

10.25 

124. 16 

45.00 

12.62 

94.94 

«0.75 
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Table  No.  1. — Detailed  statement  of  eamenditures  nuide  in  connection  with  the  work  of 
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Qaarter. 


Vouclier. 


To  whom  paid. 


For  what  paid. 


Amoant- 


Fourth  . 


Falton  Iron  Works 

Francis  Whittaker  &  Sons 

David  Nicholson 

Bischoff-Gregg  Meat  and  Vegetable  Co 

do ■ 

Henry  A.  Koettker 

Huse  &  Loomts  Ice  and  Trans.  Co 

Simmons  Hardware  Co 

Robt.  D.  Patterson  Stationery  Co 

John  J.  Ganiihl  Lumber  Co 

James  Smith 

Anchor  Lino  Store 

Kwaldlron  Co 

CarlSetz 

Hired  men 

do 

do 

do 

David  Nicholson 

Francis  Whittakpr  &  Sons 

Bischoff-Gregg  Meat  and  Veg.  Co 

, do 

Hnse  &.  Loomis  Ice  and  Trans.  Co 

Consolidated  Coal  Co.  of  St.  Louis 

Buxton  &  Skinner  Stationery  Co 

Page&Tolkacz) 

Anchor  Line  Store 

Simmons  Hardware  Co 

James  Ward  &,  Son 

N.  O.  Nelson  Manufacturing  Co 

Chas.  W.  Barstow 

John  J.  Ganahl  Lumber  Co 

EwaldlronCo 

Hired  men 

do 

do 

do 

Peler  Griffin 

G.£.Meis8ner , 

Carl  Sets 

Jere  Haldeman 

St.  Louis,  Iron  Mountain  and  Southern  Rwy. 
Co. 

T.  L.  Crawford 

Bischoff-Gregg  Meat  and  Vegetable  Co 

do 

Kanken  &■  Fritsch  Foundry  and  Machine  Co 

John  J.  Ganahl  Lumber  Co 

B.  E.  Fumey 

Wm.  Barr  Dry  Goods  Co 

David  Nicholson 

E.  W.  Moon 

The  Consolidated  Coal  Co.  of  St.  Louis 

James  Ward  &  Son 

Anchor  Line  Store 

James  Sweeney  &,  Son 

C.H.  Van  Dike 

Peterson  &  Homes 

Chas.  W.  Barstow 

Huse  &.  Loomis  Ice  Transportation  Co 

E wald  Iron  Co 

Fulton  Iron  Works 

Paddock-Hawley  Iron  Co 

John  J.  Ganahl  Lumber  Co 

Western  Coal  and  Tow  Co 

Drey  &  Kahn 

Simmons  Hardware  Co 

James  Ward  &  Son 

Anchor  Line  Store 

Chas.  W.  Barstow 

Fulton  Iron  Works 

Pentland  &  Hahn 

Francis  Whittaker  &  Sons 

EwaldlronCo 

The  Bell  Telephone  Co.  of  Mo 

Bischoff-Gregg  Meat  and  Vegetable  Co 

David  Nicholscm 

CarlSetB 

I  Hired  men 


Repaira 

Subsistence 

do 

do 

do 

do 

Ice , 

Outfit , 

Log  book 

Lumber 

Services  

Supplies 

Angle  iron,  etc 

Subsistence 

Services 

do 

do 

do 

Subsislonoe 

do 

do 

do 

Ice 

Coal 

Stationery 

Supplies 

Supplies 

Outfit 

Paints,  etc , 

Lumber , 

Rivets,  etc  — 

Services , 

...do : 

...do 

...do 

...do 

Subsistence 

...do 

Traveling  expenses 

Commutation  tickets  . . . 

Administering  oaths  ... 

Subsistence 

...do 

Castings 

Lumber 

Traveling  expenses 

Outfit 

Subsistence,  etc 

Parts  of  machinery 

Coal 

Supplies , 

do 

Copper  bends 

Ice 

Crockery 

Paints 

Ice 

Iron 

Casting 

Angle  iron 

Lumber 

Cool 

Glass,  etc 

Hardware 

Supplies 

Paints ! . . . .... .  ....V. '. '. 

Castings  and  I  beams  . 

Brass  blocks 

Subsistence 

Iron 

Telephone  subscriptions 

Subsintence 

...do 

...do 

Services  


$119.70 

iD.88 

153.71 

184.76 

192.87 

».85 

7.88 

5.25 

4.50 

830.52 

4.07 

26.54 

16.52 

15.75 

553.00 

1,130.00 

214. 00 

1,330.32 

309.73 

85.80 

243.15 

90.45 

25.05 

66,75 

5.36 

2.30 

88.26 

1.70 

175. 41 

98.76 

49.06 

90.92 

31.89 

603.00 

1,306.00 

1,037.50 

275.00 

9.33 

3.00 

19.37 

1.00 

8.90 

1.00 

256.01 

208.01 

170.70 

58.65 

9.00 

170.14 

112.51 

69.30 

15.80 

58.19 

29.17 

13.00 

13.65 

28.65 

79.20 

78.99 

52.06 

8.00 

28.93 

46.14 

57.54 

21.20 

11.33 

54.30 

42.27 

95.90 

66.50 

2.40 

80.79 

85.25 

50.00 

374.59 

348.26 

22.25 

1,306.83 
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Quarter. 

Vofioher. 

For  wliat  putL 

A^Mma^ 

Fcturth  .* 

Hired  men , ..* „.. * 

d»...... 

susmai 

Jcrrv  (Jroiw  ^.. ..>... 

^^•d 

87 

Kdwnni  CiiKw........ .......... -. .. 

Huso  Sl  Looink,  Ic«  and  Tmntiportatiim  Ck»>. 
H  irrtl  int^n ...................  l.... .,».. 

lci»........,....-...,^,», 

^rvicAA --. 

fig 

Biiit4>u  &  SkJuner  i^tnUiraery  Co ........... . 

Total.. 

Stationery*.,.. ., 

,»t 

Sg^250,oo 

TabLK  No,  2, — DeUiiled  atatemeni  of  expenditure*  mtide  #»  crmnfrthn  with  th^  tr^rjt  ^f 
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titm  7  <if  the  rivtr  and  harb<ir  act  a/  August  lij  lifM. 


Offioe  expense  - 


£ipenfi««  nf  mug  bo«t  [f.  G. 
Wright  I 

Qthw .._....,_...... — 

On  tflt....... ....,.,.. 

Fad..... 

dnh«l«toncG>  ..,*.* _,..,., 

BiippUf!« 

RepalriH .*„,..-.„„,„.. 

Mi*r«!lUinif  HiA. ..............  _ 

EmpfMiiiU'ii  I J  J'  mtiAg  Ixiai  J.  N.Mft- 

Crpw 

OutHt,,-. ...„.,, 

FnH 

Stvl«Hi;^Tcnr*'.  ,^ ...  . .  ^  ^,4  ^.,,... 

Snpiil  U-:*.  .  ,. ............*., 

KtjiJi i rH    .„,„_„.... ... 

Miiir^llHnivriiJi. . .......,., 

StcprobciuL  Alirrt .....,, 


Inly. 


20a.  00 


2.770.11 
101. 70 


45.  S3 
RS.IO 
12.35 


2,7(^.16 
Ul.  10 


ei3. 45 
.30 


Total....,,..,.,.......,....      11.5S1J.53 


Ang, 


fS43.12 
200.00 


SJS3.fifl 
S7i.i3 
575.50 

124.40 

30, ») 


l,fl68.13 
a&4.^1 
;tlT.  75 
1.271.  PO 
364.  «1 
2,031.3^ 
29.  6« 
55.00 


39, 163.  0(3 


fie|rl^ 


|3««.1S 

200,00 


215.  €4 
COO. 16 
372. 78 
84.  4§ 
300.08 


m.6S 
5«.13 
;^^.57 
7.08 
258.05 

55,00 


3.404.42 


Oct. 


Nov. 


3,iBi.sa 


:,:'! 


48. 
337.70 


a.  50 


2,120.00 

0.00 

140.00 

3a<L35 

.75 


«ei3,io 

448.06 


2,201.00 
27^.00 
840,  SS 
075.^2 
156,15 
152.10 


2,fflfti.(M 


5,0fl:L55 


604.  5^ 
3.50 


34  90 
56.00 


2,  IfHv^ 
15».  LT 

1.  043.  01 
533.  «2 

153.  £1 
-4.31 


3.  113.50 

OT.4a 

1.  C».Vi  .T« 

051.68 

10.  JO 
413.34 

^m 

S5.IM 


9,432,^ 


1099. 


JftO. 


Office  oxpenHn. .,.,...,,,.. 

Supervbtoo  ,,-_.......... . . , 

B^iMBtiApe    lif  Kn^if  britit  H.    U. 
Wright: 

Cn*w.  __.,..._.., .. 

Ootiit........ .......... 

Fuel.., ,.,, 

gnlwiiiteuta  ..... ........ 

BnpplieA. , , , . 

Hfspiii  ffl ....,....,, 

Mii!4^4«|]ii.n4-HiiHfl  ..,..,,,* 

ExpDHRBa  at  biim^  XkhiI  J.  !N.  M»- 
00m  b: 

Cn?w ,  _ , 

OtJtftt.,  =  .,..,.. -,,.,. 

Fu^l  ..... 

8abalit»<'noe  ........,,,,..... 

&nppli<si9. ... .... . 

Bepftlm ' 

MliM't'IldiK^m^ ' 

Stcirt^lHiwt  Ab«Tt .,. . i 


f2, 174. 00 

6$.  15 

061.70 

1, 108.  67 

1*4.27 

im.m 


2,136.00 


1,373.12 
4i:a,77 


55.00 


Fffb. 


1766.00 
£42.06 


4314.35 


874.  :to 

364.  M 
17.75 


2,128.00 

45.15 

1,3L«0.00 

05.  IS 
0.17 


55.00 


M*r. 


*io:].oo 
200.00 


1,310,50 
387.10 

014,  as 

i&0,03 
25.75 
50,00 
13.25 


3,711.16 
2.(K) 

442.20 
l.W 

eofl.m 


60.00 


TutiU 


,    8.150.08   11,430,70   10,0&a.50   4. 735.60 

I  I  I 


Apr, 


1353,00 
200.00 


1.330.3S 
II,  3^ 


[H0fll76 
200,00 


l,31S,n3 
03.00 


May.      Juoe, 


5,1^,  21 
,"12.  46 
43a  03 

305,41 
25.05 
122.36 

1,389,00 
1.25 

t.312,S0 
37,52 
4L70 

101,50 
20.82 

\m.  37 
4,5U 
4.67 

571,14 
14.40  , 
^,02 
1,80 

♦150,  SI 
218.00 


l*22O.0e 
53. 10 
28.77 

OfiLflT 
41. 5n 

1^.00 
U.Sni 


1,306183 

JS8.72 

iS8.77 

835.54 

75.45 

6ff7.23 

,50 

S.'kOO 


Tcrtmli. 


43, 955,  60 
^,"08.«0 


^,  leg,  33 
2.210.^ 
S,2SH,n 
S..'»^,78 
801.  a6 
2»O71.03 
72.94 


2:1,02^.28 
1,344,73 

8^624  84 
7,4*7.00 

000.(0 

0,795.78 

78.01 

410.67 


4013.79  ;5,70I.13  B8»  280,00 
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X2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER   BETWEEN  OHIO  AND  ILLINOIS 

RIVERS. 

PROJECT. 

The  object  of  the  improvement  is  to  obtain  a  mininmm  depth  at  low 
water  of  6  feet  from  the  mouth  of  the  Illinois  River  to  St.  Louis,  a  dis- 
tance of  41  miles,  and  8  feet  from  St.  Louis  to  tlie  mouth  of  the  Ohio 
River,  a  distance  of  191  miles,  the  natural  depth  being  in  many  cases 
from  3^  to  4  feet.  The  initial  point  of  the  work  for  the  lower  portion  is 
St.'Loui8,  the  programme  being  to  make  the  work  continuous,  working 
down  stream  from  that  city.  Work  at  detached  points  has  also  been 
carried  on  under  allotments  specially  made  by  law  for  the  improvement 
of  landings  and  the  protection  of  local  interests. 

The  plan  of  general  improvement  contemplates  a  reduction  of  the  river 
to  an  approximate  width  of  2,500  feet  below  St.  Louis,  the  natural  width 
being  in  many  cases  from  1  to  1^  miles,  and  the  protection  of  the  allu- 
vial banks  from  erosion.  The  methods  employed  are  to  build  up  new 
banks  with  the  solid  matter  caught  from  the  river  itself  by  means  of 
hurdles  and  revetment  of  the  banks,  both  new  and  old,  when  necessary. 

ORGANIZATION. 

The  organization  of  the  engineering  staff  during  the  season  was  as 
follows: 

A  supervising  engineer  was  assigned  to  the  general  supervision  of  all 
the  works  and  of  the  supply  depot.  His  office  was  in  St.  Louis,  and  his 
duties  were  to  advise  and  direct  the  resident  engineers  and  to  have 
especial  charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
boat  and  barges  engaged  on  the  work. 

The  resident  engineer  was  provided  with  quarters  and  an  office  at 
the  work.  His  duties  were  to  have  immediate  direction  of  tlie  work  of 
construction;  to  make  such  surveys  and  observations  as  might  be  re- 
quired ;  to  keep  the  progress  map,  upon  which  all  work  was  to  be  located 
as  fast  as  constoucted;  to  keep  the  journal  and  other  records  of  the 
work;  to  prepare  payrolls;  to  render  quarterly  property  returns,  semi- 
annual and  annual  reports  to  the  officer  in  charge,  forwarding  them 
through  the  superintending  engineer. 

The  superintending  engineer  was  Mr.  D.  M.  Currie.  Resident  en- 
gineers, at  Alton,  111.,  Mr.  VVilliam  S.  Mitchell:  at  Rush  Tower,  Mr. 
C.  D.  Lamb  during  the  fall  season  and  Mr.  John  O.  Holman  during 
the  spring  season;  at  Ste.  Genevieve,  Mr.  William  8.  Mitchell  during 
the  fall  and  Mr.  John  O.  Holman  during  the  spring  season.  The  pro- 
curement of  brush  was  in  charge  of  Mr.  0.  D.  Lamb. 


WORK  ACCOMPLISHED. 

Work  was  carried  on  during  the  year  at  Alton,  111.,  Rush  Tower,  and 
Ste.  Genevieve.    Repairs  to  plant  were  made  whenever  necessary,  and      , 
the  new  plant  contracted  for  during  the  last  fiscal  year  was  complet«cDQlc 
and  delivered.    Eight  gauges  were  established  at  short  intervals  be-  ^ 
tween  Jefferson  Barracks  and  Jones  Point  and  readings  were  made 
daily. 
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ALTON. 

The  work  at  Alton  consisted  in  the  extension  of  the  present  submerge- 
able  stone  dike,  for  h  distance  of  2,400  feet,  and  in  raising  the  crest  of 
old  dike  3  feet,  for  a  distance  of  800  feet  at  the  lower  line. 

The  object  of  the  work  is  to  prevent  the  formation  of  a  bar  in  front 
of  the  landing  at  Alton  by  directing  the  flow  of  water  at  low  stages 
along  the  river  front  at  that  place.  A  contract  was  entered  into  for 
this  work  with  Mr.  H.  S.  Brown,  of  Quincy,  111.,  under  date  of  January 
28, 1891,  and  operations  were  commenced  on  August  10, 1891,  and  com- 
pleted, as  far  as  the  present  appropriation  woidd  permit,  on  May  3, 
1892.  One  hundred  and  ten  piles,  46,400  cubic  yards  brush,  and  17,422 
cubic  yards  of  stone  were  used  in  the  work.  The  details  are  given  in 
the  report  of  Mr.  William  S.  Mitchell,  assistant  engineer,  which,  is  for- 
warded herewith. 

During  the  prosecution  of  the  work  and  since  then  the  Missouri 
Eiver  has  been  at  a  higher  stage  than  the  Mississippi  Eiver,  causing 
backwater  from  the  former,  which  so  deadened  the  current  that  the 
work  has  as  yet  had  but  little  effect  on  the  bar  in  front  of  the  landing. 
It  requires  a  high  water  in  the  Mississippi,  with  a  low  water  in  the 
Missouri,  before  there  is  suflScdent  current  to  wash  away  the  bar.  The 
amount  expended  was  $49,948.78. 

RUSH  TOWER. 

Operations  at  this  locality  consisted  in  the  constraction  of  hurdles 
on  the  east  side  near  James  Landing,  also  hurdles  on  the  west  side 
near  Wilcox,  and  in  the  protection  of  the  bank  at  Calico  Island.. 

At  the  close  of  the  previous  fiscal  year  work  was  in  progress  on 
hurdles  Nos.  4  and  5,  east  side.  These,  as  well  as  Fos.  2  and  3,  were 
completed,  and  the  bank  between  !N'os.  4  and  6,  which  was  rapidly  cav- 
ing, was  revetted. 

A  large  portion  of  fche  river  flowed  down  the  west  side,  spread  out 
into  three  channels.  To  close  these  and  force  the  water  over  to  the 
east  side  of  the  river,  three  hurdles,  Nos.  3, 4,  and  5,  were  built.  Owing 
to  bed  rock  it  was  not  possible  to  build  the  fall  length  of  these  hurdles 
in  the  usual  manner.  They  were  extended  as  far  out  on  the  bar  as  was 
practicable  at  the  stage  of  water  and  were  then  connectied  with  the  Mis- 
souri bluff  shore  by  solid  stone  and  brush  dikes.  During  the  winter 
and  spring  the  hurdles  were  seriously  damaged  by  ice  and  high  water, 
those  on  the  west  side  being  nearly  swept  away,  with  the  exception  of 
the  stone  dikes.  This  work  was  all  repaired,  as  well  as  the  high  and 
rapidly  fluctuating  stages  of  the  river  would  permit. 

The  hurdles  built  aggregate  9,710  linear  feet,  of  which  5,920  feet  were 
on  the  east  and  3,790  on  the  west  side. 

The  protection  of  a  portion  of  Calico  Island  became  necessary,  as  the 
change  in  the  direction  of  the  current  caused  it  to  cave  rapidly.  A 
mattress  4,000  feet  long  by  120  feet  wide  was  constructed  and  sunk  so 
as  to  cover  the  eroded  portion,  and  stone  revetment  was  placed  on  1,350 
feet  of  the  bank  above  the  upstream  end.  The  details  of  the  work  are 
shown  in  the  reports  of  Mr.  D.  M.  Currie,  assistant  engipeer,  and  Mr. 
John  Holman,  superiutendent,  forwarded  herewith. 

The  effect  of  this  work  can  not  be  observed  until  low  water,  at  which 
time  it  is  expected  that  the  water  will  be  found  confined  in  one  chan- 
nel.    The  amount  expended  was  $181,066. 
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STB.  GENEVIEVE. 

This  work  was  nearly  completed  at  the  close  of  the  Vant  iBscal  year, 
and  it  only  remained  to  finish  it  by  sinking  drift  on  hurdle  No.  2,  wat- 
tling and  placing  curtains  on  hmdles  Nos.  3  and  4,  and  driving  the 
lower  row  of  piles  on  hurdle  No.  4,  all  of  which  was  accomplished  by 
July  17.  During  the  month  of  March  the  wattling  on  the  hurdles  was 
raised  to  the  20-foot  stage  to  induce  a  further  fill.  The  reports  of  Mr. 
D.  M.  Currie,  assistant  engineer,  and  Mr.  John  O.  Holraan,  superin- 
tendent, forwarded  herewith,  show  the  details  of  the  work. 

This  work  has  accomplished  the  object  aimed  at,  namely,  the  reten- 
tion of  the  channel  at  Little  Rock,  which  is  the  landing  for  Ste.  Gene- 
vieve.   The  amount  expended  was  $31,223.82. 

PLATES. 

Plate  1  is  a  general  map  of  the  river  from  the  Merchants  Bridge  to 
Brickeys  Mill,  and  shows  the  location  of  the  works,  with  the  exception 
of  the  Alton  Dam,  which  is  shown  on  Plate  2.  The  work  accomplished 
during  the  year  at  Calico  Island  and  Rush  Tower  reach  is  shown  on  a 
larger  scale  on  Plate  3. 

MATERIAL. 

Brush  and  poles  were  obtained  by  hired  labor,  a  royalty  of  5  or  10 
cents  per  cord  being  paid  to  owners  of  land  where  brush  was  cut. 

Stone  was  obtained  by  contract  from  the  Grafton  Quarry  Company 
at  45  cents  per  cubic  yard,  with  the  exception  of  a  small  quantity  pur- 
chased in  open  market  during  the  season  of  low  water,  the  delivery  in 
either  case  being  upon  Government  barges  at  the  quarries. 

Piles  were  obtained  by.  contract,  during  the  first  half  of  the  year, 
from  Mr.  John  Cleary,  at  prices  varying  from  6  to  8  cents  per  linear 
foot,  according  to  length,  delivered,  and  by  purchase  in  open  market 
during  the  last  half  of  the  year,  at  prices  varying  firom  4^  to  6|  cents 
X>er  linear  foot,  delivered  on  barges. 

Rope,  bolts,  wire,  spikes,  nails,  etc.,  were  purchased  by  contract  when 
large  quantities  were  needed;  otherwise  in  open  market. 

SUPPLY  DEPOT. 

All  supplies,  except  stone,  brush,  and  piles,  were  delivered  at  the 
depot,  foot  of  Arsenal  street,  St.  Louis,  and  thence  distributed  on  ap- 
proved requisitions  to  the  several  works.  In  addition  to  this  function 
of  the  depot  it  is  a  general  repair  shop  and  yard,  where  all  repairs  to 
X>lant  not  requiring  dockage  were  made. 

REPAIRS   OF  PLANT. 


The  steamer  Gen.  Oillmore  was  taken  out  on  the  ways  at  Carondclet, 
where  new  cylinder  timbers  were  put  in  and  other  extensive  repairs 
made.    Necessary  repairs  were  also  made  to  pile  drivers,  barges,  quar- 
ter boats,  and  all  floating  plant.    The  13  model  barges,  contracted  for    , 
during  the  previ(ms  fiscsil  year,  were  completed  and  delivered.  OQIc 

A  reference  to  the  report  of  Mr.  S.  S.  Van  Norman,  who  had  imme- 
diate supervision  of  the  supply  depot  and  of  the  repairs,  which  is  for- 
warded herewith,  will  show  all  details  of  the  work. 
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TALUE  OF  PBOPBETY, 


Tlie  preaent  vain©  of  the  property  belonging  to  tbls  work   is   shown 
ill  t lie  following:  table; 


CIaj^  of  prtipeirtj. 


Bnurici^A. model  Atifl  flnt. -.---. ---- 

Roai,  mat'hititi  »hup  .... , . . . 

Hotitu,  ftauilL  ..,„  *  ^ , ...  w  »*-,.. » 

Privf'n^  pile  .  _  * >....... 

Shaiitid^i.  iHirtihlO' , . . . , . 

Lnunchtii,  Mt<-ain .................. 

TentH  - 


JJnanllTij;  <sntfit. 

fJftiiM'  fn  riiitniT'  .*..*..*. 
Siitreyiii^  lustniinetitft. .. 
Phat4JgniphiP  ftppar*tii». 


Toua .- -*.*,.-..  na.TmsfT 


L41 

'57.  n 
son,  u 

742.  il7 
130.75 

sia.7e 

3ff7,fl6 


D6lilt«.' 


|«l,fl34.75 
500.73 


Credita.t 


745. IS 


1S7. 00  ', 

mm  I 


_J  2«  399.51 

12,  7:!T.  M 
5,  46e.  ^* 

13ti75 
3,441.00 

9,314-^1 

613,70 


4,  225.  64 
7,  051K  00 

J.  j4xcm 

2,  ocri.  «Ki 
1,000.00 


371.  7(1 

a.li0.  27 


86,7M.gl 


45, 095.  M         17S,^)0.64 


*  Inflnrlpfl  ntily  I'Ttrarfl^lntiry  Tvpit1r«  and  DfdditioDi* 
f  Iiicluik''M  ouly  luaumed  dtat^rioration^ 

GAUGES, 

The  ^aiirroB  at  Grafton  and  Grays  Poiut  were  read  daily  during'  the 
year,  and  the  readings  are  appeudeii,  marked  A. 

VA^ht  new  gauj^es  were  als^o  established  at  intervals  between  Jefl'or- 
son  Barnwiks  and  Jones  Pnlntjand  were  all  read  daily.  The  objei^t  of 
the^e  tr^iiiires  was  tfl  observe  if  anychaii|::e  in  slope  of  the  water  snrfaco 
was  eaiised  by  the  works  of  improvement* 

CONDITION  OF  THE  BIVEE, 


The  channel  depths^  as  ftiriiishod  by  the  Mis&iissippi  and  Ohio  Eivors 
Pilots'  AsaociatJou  for  the  year,  are  apiiended,  marked  B.  A  full 
list  eoidd  not  be  obtained,  as  the  pilots'  reports  are  not  all  preserved 
by  the  associatioii* 

The  river  was  ckisc^d  to  iiavi|3rBtion  by  ice  irom  January  7  to  Febm- 
ary  5^  1H01^\  The  stap:e  of  water  waw  lowest  in  October^  1891,  when  it 
fell  to  standard  low  water*  The  highest  stage  wa^  reat^hed  on  May 
10,  1892,  when  the  reading  on  the  St  Louis  gan^re  was  36  feet.  This  is 
tbe  h  ighest  stage  si  uce  1858»  The  record  shows  but  three  bigli  er  kn  own 
stages,  y%  37,11  in  IHdS,  30.61  in  1851,  and  41.31)  in  1844,  The  river 
therefore  was  to  within  5,31)  feet  of  the  highest  known  a taf^e,  that  of 
the  flood  of  1844*  Standard  low  water,  reading  4  feet  on  the  gauge^ 
the  oscillation  of  the  river  was  32  feet. 

During  the  perioflof  lowest  water,  cliaiinel  depths  in  the  improved 
portion  were  reported  as  small  as  4.5  feet  with  the  lead. 

Owing  to  low  water  ami  lack  of  business  the  Anchor  Line  packets 
were  laid  up  tor  three  months,  \iz,  Oct^^ber,  Kovember>  anti  December, 
1891. 

The  water  has  not  as  yet  subsided  sufficiently  t-o  show  the  effect  of 
the  recent  high  water,  but  it  is  pn>bable  that  large  deposits  ha\^e  been 
made  behind  the  hardies,  and  that  a  mnch  improved  channel  will  result 
during  the  coming  low  water  st^ihtau  The  works  now  extend  for  a  dis- 
tance of  35  miles  below  BL  Louis. 
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ESTIMATE. 

The  amount  that  caoi  be  profitably  expended  during  the  year  ending 
June  30, 1894,  is  $1,000,000.  It  is  proposed  to  expend  this  sum  in  car- 
rying out  the  programme  heretofore  adopted;  that  is,  to  carry  on  the 
work  of  improvement  continuously  from  St.  Louis  downstream,  re- 
claiming land  by  building,  up  new  banks,  thus  reducing  the  river  to  an 
approximate  width  of  2,500  feet,  alluvial  banks  to  be  protected  from 
erosion.  It  is  proposed  to  obtain  by  this  means  a  channel  of  at  least  8 
feet  at  low  water.  The  depth  is  now  liable  to  become  as  small  as  4  feet 
or  even  less  in  some  places,  and  less  at  every  locality  where  the  width 
is  more  than  2,500  feet. 

This  general  statement  of  the  proposed  application  of  the  appropria- 
tion is  as  specific  as  the  nature  of  the  case  admits.  The  changeable 
character  of  the  river  renders  it  impracticable  to  give  in  advance  the 
exact  locality  where  works  will  be  required. 

The  original  estimated  cost  of  this  work,  as  revised  in  1883,  was 
$16,997,1(^;  the  aggregate  amount  appropriated  to  June  30, 1892,  is 
$4,529,600;  the  amount  expended  to  June  30,1891,  $4,129,014.16. 
.  Abstract  of  appropriations  made  for  this  work : 


By  act  of—    • 

JanelO,1872 $125,000 

Maroh3,1873 200,000 

June  23, 1874 200,000 

March  3, 1875 200,000 

August  14, 1876 229, 600 

June  18, 1878 240,000 

March  3, 1879 200,000 


By  act  of— 

June  14, 1880 320,000 

Maroh3,  1881 620,000 

August  2, 1882 600,000 

July  5,1884 520,000 

Augn8t5,1886 375,000 

August  11,  1888 300,000 

S<)ptember  19, 1890 400, 000 


Money  statement. 

July  1, 1891,  balance  unexpended $400,365.84 

June  30, 1892,  amount  expended  during  fiscal  year 276, 168. 99 

July  1, 1892,  balance  unexpended 124,196,85 

July  1, 1892,  outstanding  liabilities 3,827.58 

120,369.27 

525,000.00 


July  1, 1892,  balance  available 

Amount  appropriated  by  act  approved  July  13,  1892  *  . 

Amount  available  for  fiscal  year  ending  June  30, 1893  . 


645,369.27 


Amount  (estimated)  required  for  completion  of  existing  project 11, 942, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1894 1 758,333.33 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 


REPORT  OP  MR.  WILLIAM  S.   MITCHELL,  ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  June  SO,  1S92. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  the  construction  of 
the  extension  to  Alton  Dike  during  the  fiscal  year  ending  June  30, 1892: 

The  original  dike  was  built  in  1^2  and  1884.  It  extends  from  the  Missouri  shore 
above  the  tow-head  of  Ellis  Island  4,850  feet  downstream  and  diagonally  across  the 
river  to  within  1,260  feet  of  the  Illinois  shore  at  a  point  700  feet  above  the  pump- 

*  This  appropriation' was  made  for  improving  Mississippi  River  between  mouths  of 
the  Ohio  and  Missouri  llivers. 
t  For  continuing  work  between  mouths  of  the  Ohio  and  Missouri  rivers. 
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bonso  of  the  Alton  waterworks.  Up  to  the  level  of  low  water  it  was  constmcted 
<»f  mattresses,  each  about  80  feet  long,  40  feet  wide,  and  2.5  feet  thick,  of  bnish  laid 
ill  two  crossed  crosses  In^tween  grillages  of  poles  and  sewed  through  with  wire  rope. 
These  mattresses  wen^  built  on  ways  on  the  Missouri  shore  hbove  the  head  of  the 
dike,  and  after  having  been  launched  were  sunk  with  stone  in  their  proper  places 
in  tiers,  each  tier  overlapping  that  next  below  it  10  feet  toward  the  channel,  thus 
giving  the  proper  slopes  to  the  sides  of  the  dike,  and  the  whole  was  dressed  with 
stone.  Above  the  brush  work  the  dike  was  raised  with  stone  riprap  to  a  height  of 
14  feet  above  low  water  for  4,000  feet  of  its  length.  At  that  point  the  height  droppe<l 
to  9  feet,  and  thence  the  dike  sloped  off  to  3  feet  above  low  water  at  its  lower  end. 
When  the  extension  was  begun  last  fall  the  work  was  found  in  excellent  cou<iitiun, 
but  its  crest  was  about  2  feet  lower  tlian  when  built.  This  was  probably  not  dae  to 
settling,  bat  to  ice  passing  over  the  dike  when  running  out  after  eiich  breaking  np 
in  the  spring. 

The  extension  was  begun  August  10,  1891,  and  was  completed  May  S,  1892.  It  i» 
2,400  feet  in  length  and  extends  from  the  lower  end  of  the  old  work  to  a  point  about 
70  feet  below  the  center  line  of  Piasa  street,  approaching  within  1,100  feet  of  the 
Alton  levee  at  low  water.  It  does  not  follow  the  prolongation  of  the  old  dike,  but 
diverges  from  it  about  2°  30'  towards  the  Missouri  shore.  The  new  work  is  similar 
in  plan  to  the  old,  except  that  the  mattresses  were  increased  in  width  to  50  feet  and 
were  built  and  launched  continuously  from  way  barges  instead  of  in  sections  from 
ways  on  shore.  They  were  guided  into  place  by  piles  spaced  50  to  100 feet  apart  and 
were  in  four  tiers  for  2,100  feet  of  tho  dike,  three  tiers  for  the  remaining  300  feet,  and 
for  140  feet  at  about  the  center  of  the  work,  where  it  crossed  the  deepest  water  en- 
countered on  the  line,  a  fifth  tier  was  required. 

The  mattress  work  and  as  much  of  the  stone  work  as  was  required  to  bring  the 
level  of  the  whole  to  185.5  feet  above  the  office  datum  plane,  or  3^  feet  above  Alton 
low  water,  were  completed  December  16,  when  work  was  stopped  for  the  winter. 
In  the  spring  it  was  resumed  March  17  and  continued  until  May  3,  during  which 
time  the  lower  800  feet  of  the  old  dike  and  2,100  feet  of  the  new,  which  were  at 
about  the  same  level,  were  raised  with  stone  3  feet  or  to  188.5  feet  above  the  office 
datum.  This  work  exhausted  the  appropriation  and  the  dike  is  left  with  the  follow- 
ing profile : 

Four  thousand  feet  (old  work)  with  its  crest  4  to  6  feet  and  12  feet  above  low 
water;  2,900  feet  (800  feet  old  work  2,100  feet  new  work)  with  crest  12  feet  wide 
and  6  feet  above  low  water;  300  feet  (new  work)  with  crest  16  feet  wide  and  3i  feet 
above  low  water. 

Throughout  the  time  of  construction  of  the  exteusion  the  Missouri  River  was 
higher  than  the  Mississippi  and  in  consequence  backwater  from  the  former  so  dead- 
ened the  current  at  this  locality  that  the  work  has  had  but  little  eftcct  on  the  deposit 
in  the  Alton  Harbor,  which  it  is  intended  to  remove.  At  least  one  high  water  from 
the  Mississippi  at  the  time  of  a  lower  stage  in  the  Missouri  must  be  had  before  any 
material  change  can  be  expected. 

All  work  was  done  by  contract  by  Mr.  H.  S.  Brown,  of  Quincy,  111.,  in  accordance 
with  the  plans  and  specifications  prepared  in  this  office,  and  the  long-continued  low 
water  of  last  fall  and  the  absence  of  current  during  the  entire  working  season 
were  most  favorable  for  the  prosecution  of  the  work.  Hiul  the  contractor's  plant 
been  larger  and  the  supply  of  brush  and  stone  by  subcontractors  more  prompt,  the 
entire  work  might  easily  have  been  completed  last  fall. 

The  accompanying  chart  shows  the  location  of  the  new  dike  and  the  comparative 
depths  found  at  the  beginning  and  ending  of  the  work  on  it,  and  the  following  table 
gives  the  details  of  expenditures  and  the  (quantities  of  material  used: 

Pile  timber,  for  guides,  110  sticks,  3,691  feet,  at  10  cents $369. 10 

Brush,  for  mattresses,  9,413  linear  feet  by  50  feet  by  2.605  feet,  45,400.67 

cubic  yards,  at  65  cents 29, 510. 44 

Stone  riprap,  8,371.65  cubic  yards,  for  sinking  mattresses,  9,050.09  cubic 

yards  above  low  water,  17,421.74  cubic  yards,  at  $1 17, 421. 74 

Engineering  and  contingencies 2, 698. 72 

Total  expended  =  appropriation 50,000.00 

Very  respectfully,  your  obedient  servant, 

\Vm.  S.  Mitchell, 

Asifiatant  Engineer, 
Maj.  A.  M.  Miller, 

Corps  of  EngineerSf  U,  S,  A, 
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REPORT  OF   MR.    D.   M.   CURRIK,  ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  June  30,  IS9£, 
Majou  :  I  have  the  houor  to  submit  the  following  report  upon  the  improvement  of 
the  Mi8slBsippi  River,  between  the  Illinois  and  Ohio  rivers,  for  the  tiscal  year  ending 
June  30,  1892,  and  to  transmit  the  reports  of  assistants  in  local  cliarge,  which  are  in- 
teuded  to  form  part  of  it. 

Works  were  prosecuted  at  Rush  Tower  and  Ste.  Genevieve. 

Bush  Tower, — This  locality  extends  from  the  foot  of  Lucas  to  the  foot  of  Fish 
Bead,  and  the  works  this  year  include  the  protection  of  the  liauk  at  Calico  Island, 
liardles  on  the  east  side  near  James  Landing,  and  hurdles  on  the  west  side  near  Wil- 
cox ;  all  located  as  shown  on  the  accompanying  sketch. 

Work  was  In  progress  on  hurdles  Kos.  4  and  5  on  the  east  side  at  the  beginning  of 
the  year.  The  only  navigable  channel  was  there,  impinged  against  the  bank  above 
No.  4,  and  was  eroding  it  to  a  distance  of  375  feet  below  No.  5.  A  large  portion  of 
the  river  flowed  down  the  west  side,  divided  into  three  streams  or  chutes,  one  down 
the  Mssiouri  shore,  another  crossing  below,  and  the  third  above  Osborne  tow-head. 
To  prevent  further  erosion  of  the  east  bank  a  low- water  protection  mattress  was 
placed  from  a  point  295  feet  above  Hurdle  No.  4  to  a  distance  of  1,570  feet  down- 
stream to  the  lower  end  of  the  erosion.  The  chute  down  the  Missouri  shore  was 
then  closed,  when  a  navigable  channel  opened  in  that  above  Osborne  tow-head.  The 
hurdles  on  the  east  side  were  then  extended  as  nearly  to  completion  21s  was  practi- 
cable at  the  low  stage  of  water  which  prevailed,  and  their  foundation  mattresses 
were  completed. 

On  the  west  side  the  hurdles  were  extended  as  far  out  on  the  bar  as  was  practi- 
cable at  the  stage  of  water  and  connected  with  the  Missouri  shore  by  solid  stone 
dikes,  which  were  built  as  far  as  the  depth  of  the  earth  on  the  bed  rock  was  insuffi- 
cient to  hold  piles. 

The  river  was  closed  by  ice  during  the  winter,  and  when  it  opened  the  hurdles  on 
the  east  side  were  found  intact  with  the  exception  of  small  breaks  in  Nos.  2, 8,  and  4. 
On  the  west  side  the  damage  was  more  serious.  There  wiis  a  break  300  feet  long  in 
No.  3,  while  of  Nos.  4  and  5  little  remained  except  the  stone  dikes  connecting  them 
with  the  shore. 

During  the  spring.  No.  2  on  the  east  side  was  repaired  and  completed  and  No.  3  on 
the  west  side  was  extended  to  connect  with  the  bar  at  high  stages,  and  the  old  work 
was  in  part  repaired.  The  break  near  its  west  end  remained  open  when  field  oper- 
ations were  closed  on  account  of  the  flood  stage  May  7,  while  its  connection  with 
the  bar  had  been  severed. 

The  hurdles  built  aggregate  9,710  linear  feet,  of  which  5,920  feet  are  on  the  east 
side  and  3,790  feet  on  the  west. 

During  the  spring  the  stages  of  river  fluctuated  rapidly,  high  water  causing  sus- 
pension of  work  twice  before  it  was  closed  in  May  by  the  flood. 

Protection, — ^The  protection  of  a  portion  of  Calico  Island  became  necesssry,  the  di- 
rection of  the  current  having  changed  so  as  to  impinge  with  eroding  force  against 
ite  west  face  about  1,500  feet  below  its  head.  A  mattress,  below  standard  low  water, 
120  feet  wide  and  4,000  feet  long,  was  placed  to  cover  the  eroded  section.  A  revet- 
ment of  stone  was  placed  on  1,350  feet  near  the  upstream  eud  gf  the  mattress  and  to 
such  heights  as  were  practicable  without  excessive  grading,  ranging  between  10  and 
20  feet  above  extreme  low  water. 

The  quantities  of  work,  material  expended,  and  other  details  are  shown  in  the  re- 
port of  Mr.  John  O.  Holman,  superintendent. 
Ste.  Genemeve. — ^The  work  at  this  locality  was  in  continuation  of  that  in  advanced 

Progress  at  the  close  of  the  last  fiscal  year,  consisting  of  hurdles  Nos.  2,  3,  and  4. 
hese  were  completed  by  sinking  drift  on  No.  2  and  wattling  and  placing  curtains 
on  Nos.  3  and  4. 

For  the  quantities  of  work,  material  expended,  and  other  details  reference  is  made 
to  the  accompanying  report  of  Mr.  John  O.  Holman,  suporinteiideut. 

Material, — Brush  was  procured  by  hired  labor  and  purchase  of  royalty.  Details 
are  shown  in  the  report  of  Mr.  C.  D.  Lamb,  superintendent. 

Stone  was  procured  by  contract  from  the  Gfrafton  Quarry  Company,  with  the  ex- 
ception of  a  small  quantity  purchased  in  open  market  during  the  season  of  low  water, 
the  delivery  in  either  case  being  upon  Government  barges  at  the  quarries. 

Piles  were  procured  by  contract  aelivered  at  the  works  during  the  lirst  half  of  the 
year  and  by  purchase  in  open  market  delivered  on  Government  barges  during  the 
last  half.  Jigitized  by  VjiJUV  iC 

Other  materials,  including  rope,  wire,  spikes,  nails,  and  bolts,  were  purchased  by^ 
contract  when  needed  in  large  quantities,  otherwise  iu  open  market. 

Plant. — The  steamer  Gen.  GillTnore  was  taken  out  on  the  ways  at  Carondelet  and 
extensivelv  renaired.  includinflr  new  cvlinder  timbers. 
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Thirteen  model  barges,  Nos.  101  to  113,  inclasive,  which  had    been    contracted  for 
and  were  in  process  of  conHtruction  at  the  flone  of  the  last  fiscal  year  were  finished. 

The  other  plant  received  snch  repairs  as  were  needed. 

Details  relating  to  the  repairs  and  other  operations  at  the   dng-luear  I>epot  are 
shown  in  the  report  of  Mr.  8.  S.  Van  Norman,  superintendent. 
Very  respectfully,  your  obedient  servant, 

I>.    M.    CURRIK, 

^saistant  Engineer. 

Maj.  A.  M.  Miller, 

Corps  of  Engineer 8 f  U.  S.  A, 


REPORT  OF  MR.  JOHN  O.  HOLMAN,  8UPKRINTENDEXX. 

St.  Louis,  Mo.,  June  SO,  189B, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  Hush 
Tower  for  the  fiscal  year  ending  June  30, 1892: 

The  work  done  on  the  Rush  Tower  stretch  consisted  of  hurdles  in  James  Chote  on 
the  east  side^  hurdles  on  the  west  side  near  Wilcox,  and  protection  ^^ork  at  Calico 
Island. 

Hurdles. — At  the  beginning  of  the  fiscal  year  two  hurdles,  Nos.  4  and  5.  iiad  been 
started  on  the  east  side  just  above  Lillys  Landing,  and  as  the  bank  at  tbat  place  was 
cutting  very  fast  the  shore  mattress  of  No.  4  was  extended  down  to  connect  ^w'itli  No. 
5  hurdle.  iTiis  mattress,  650  feet  long,  July  1  was  extended  to  a  distance  of  375  feet 
below  No.  5  and  220  feet  upstream  above  No.  4,  making  the  low- water  protection  con- 
tinuous for  a  distance  of  1,570  feet,  but  the  only  revetment  placed  was  the  usual 
amount  at  the  ends  of  the  hurdles.  The  piling  on  these  hurdles  was  completed  to 
the  channel,  a  distance  of  100  feet  from  the  shore,  early  in  July. 

To  cause  a  fill  on  the  Illinois  side  of  the  chute  inducing  more  water  to  run  down 
the  Missouri  shore,  hurdles  Nos.  2  and  3  were  begun  July  20.  By  the  middle  of  Au- 
gust these  hurdles  had  been  extended  a  distance  of  850  and  650  feet,  respectively, 
cansiug  such  a  fill  at  the  end  of  No.  4  that  this  hurdle  was  built  to  a  len^h  of  600 
feet  in  the  early  part  of  September. 

These  hurdles,  completed  to  the  channel,  largely  increased  the  current  on  the  Mis- 
souri side,  but  the  channel  there  was  divided  below  Kennett's  between  the  two  Os- 
borne towhead  chutes  and  the  chute  down  the  Missouri  shore  past  Wilcox,  all  of 
which  were  too  shoal  for  steamboat  channels.  To  shut  off  the  channel  next  the 
Missouri  shore  the  construction  of  hurdles  was  begun  near  Wilcox  on  September  14. 

Three  hurdles  were  built  across  this  chute,  Nos.  3,  4,  and  5.  The  piling  and  foun- 
dation mattress  on  these  lines  were  completed  October  17,  but  the  d^es  of  stone  and 
brush  which  were  placed  at  the  shore  end  of  each  line,  where  piles  could  not  be 
driven  on  account  of  bed  rock,  were  not  completed  until  the  last  of  November.  The 
mattress  on  these  Hues,  however,  was  carried  well  out  upon  the  bar,  and  the  hurdle 

Siles  were  tightly  curtained  as  soon  as  driven,  so  that  nearly  nil  the  water  running 
own  past  Kenuett's  was  turned  through  the  Osborne  chutes.  The  lower  chute  soon 
began  cutting,  but  any  considerable  increase  in  depth  was  prevented  by  the  gravel 
bar  which  was  found  there  at  a  1-foot  stage.  Meanwhile  the  upper  chute  was  cut- 
ting slowly,  and  on  October  12  this  channel,  though  narrow,  was  of  sufficient  depth 
to  carry  any  boat  then  running  on  that  part  of  the  river. 

The  closing  of  the  east  or  James  Chute  was  then  resumed  and  hurdles  Nos.  2, 3, 4, 
and  5  were  completed  from  the  towhead  to  the  work  done  during  the  summer.  A 
scour  which  developed  under  the  foundation  mattress  of  No.  2  hurdle  near  the  shore 
end  early  in  December  was  checked  by  placing  a  mattress  320  feet  in  length  by  45 
feet  in  width  above  the  drift  row.  An  extra  row  of  piles  was  driven  just  above  the 
weakened  hurdle  to  protect  it  from  drift. 

The  force  was  then  disbanded  and  the  plant  towed  to  the  winter  harbor  Decem- 
ber 10. 

All  of  the  hurdles,  except  No.  5  east  side,  were  broken  more  or  less  by  the  flow  of 
ice  during  the  winter,  the  loss  amounting  to  580  feet  of  the  5,550  feet  on  the  east  side 
and  1,500  feet  of  the  2,790  feet  on  the  west  side,  or  a  total  of  2,080  feet  out  of  the 
8,340  feet  constructed  during  the  fall  season. 

Field  operations  for  the  repair  of  the  upper  hurdle  on  eaeh  side  of  the  river  were 
resumed  March  4.  Hurdle  No.  2,  east  side,  was  repaii-ed  in  March.  Two  breaks,  one 
of  "280  feet  and  one  of  50  feet,  were  redriven  and  the  hurdle  extended  40  feet  nearer 
the  towhead.  A  row  of  clumps,  3  piles  in  each,  was  also  driven  just  above  the  drift 
row  ahmg  the  middle  portion  of  the  hurdle  to  protect  the  broken  piles  from  drift. 
The  small  amount  of  drift  collected  at  the  main  shore  end  was  sunk  and  the  exten- 
sion at  the  towhead  was  wattle^l. 

In  hurdle  No.  3,  west  side,  a  break  of  300  feet  just  outside  of  the  shore  dike  was  the 
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only  loss  from  the  ran  of  ice,  but  during  the  storms  of  March  the  remaining  drift 
row,  JKIO  foet  in  length,  gave  way  without  damage  to  the  hurdle  row.  A  row  of  three- 
pile  clumps  12  feet  apart  was  driven  immediately  below  to  strengthen  the  hurdle 
TOW  while  sinking  the  drift  collected  above  it. 

The  ea«t  end  of  the  hurdle,  which  could  not  be  driven  in  the  low  stage  prevailing 
in  the  fall  season,  was  completed  to  the  to whead,  a  length  of  800  feet.  The  construc- 
tion of  the  foundation  mattress  for  this  portion  of  the  hurdle  was  greatly  retarded 
by  the  strong  current  and  the  quick  rises  of  the  river  over  the  26-foot  stage  April  7 
and  22,  each  rise  causing  a  suspension  of  several  days.  The  loss  of  160  linear  feet  of 
mattress  just  before  the  second  break  made  the  completion  of  the  hurdle  more  diffi- 
cult owing  to  the  greater  depth  and  increased  current  through  the  break.  A  large 
body  of  drift  was  sunk  above  the  old  portion  of  the  hurdle,  the  mattress  placed  on 
it  averaging  from  40  to  60  feet  in  width.  Drift  mattress  was  also  placed  above  the 
new  portion  with  exception  of  150  feet  near  the  towhead,  but  the  quantity  of  drift 
sunk  was  not  as  large. 

At  the  west  or  shore  end,  200  linear  feet  of  hurdle  had  been  driven  in  the  gap  when 
the  first  rise  carried  it  away.  After  the  second  rise  another  attempt  was  made  to 
close  it.  A  row  of  clumps,  four  piles  in  each,  was  driven  170  feet  above  the  line  of 
the  hurdle,  and  40  linear  feet  of  mattress  had  been  constructed,  when  the  rise  of  May 
7  swept  it  away. 

Work  for  the  season  was  then  closed,  and  later  in  the  month  the  plant  was  taken 
to  the  harbor  at  Bushberg. 

Method  of  conjitmction. — The  ordinary  forms  were  nsed,  except  in  the  construction 
of  the  foundation  mattress  at  the  main  shore  end  of  hurdles  Nos.  3  and  4,  on  the 
east  side,  which  was  built  across  the  channel  during  the  high  water  of  July  and 
August.  The  current  was  so  strong  on  these  hurdles  that  the  driftpiles  driven  to 
hold  the  mattress  were  scoured  out  before  it  could  be  suuk.  The  mattress,  there- 
fore, was  placed  before  the  piling,  that  on  No.  3  hurdle  being  held  during  construc- 
tion by  lines  to  clumps  of  piles,  75  feet  apart,  about  200  feet  above  the  line  of  the 
hurdle,  the  mattress  on  No.  4  hurdle  by  lines  rastened  to  No.  3  hurdle.  The  same 
method  was  used  in  the  extension  of  No.  3,  west  side,  during  the  highwater  of  April, 
but  in  this  case  the  mattress  was  held  by  clumps  only  75  feet  above  the  hurdle.  The 
distance  was  found  too  short  for  the  depth  of  water,  but  the  steamboat  channel  pass- 
ing just  above  prevented  any  increase  of  distance.  This  method  of  placing  the  mat- 
tress obviates  all  danger  of  scour  between  the  piles  when  they  are  driven,  but  it  is 
slower  and  more  expensive. 

The  Illinois  shore  was  revetted  up  to  a  20-foot  stage  for  the  usual  distance  above 
and  below  the  ends  of  the  hurdles,  but  the  towhead  opposite  was  protected  by  the 
extension  of  the  foundation  mattress  to  the  edge  of  the  willows,  a  distance  of  50, 125, 
175,  and  250  feet  respectively  from  the  piling  on  each  line.  Curtains  made  with  a 
4-inch  mesh  were  built  to  a  6-foot  stage  on  No.  2,  a  12-foot  stage  on  No.  3,  and  to 
the  stringer  at  a  16-foot  sta^e  on  Nos.  4  and  5  hurdles. 

On  the  west  side  the  curtains  of  Nos.  4  and  5  were  carried  to  the  stringers  and  on 
No.  3  only  to  a  6-foot  stage.  The  dikes  at  the  shore  ends  of 'these  hurdles  were  built 
of  brush  mattresses  up  to  a  4-foot  stage  and  from  that  plane  to  12  feet  above  low  water 
with  stone,  700  yards  of  which  was  procured  from  the  bank  in  the  immediate  vicinity. 
Each  mattress  was  about  3  feet  thick  and  50  feet  wide,  and  all  above  the  bottom  tier 
were  placed  about  12  feet  farther  upstream  than  the  one  next  beneath  it.  Two  tiers 
were  used  on  No.  3,  four  on  No.  4,  and  three  on  No.  5  hurdle,  ^o  that  the  bottom  of 
the  dikes  varied  in  width  from  60  feet  on  No.  3  to  85  feet  on  No.  4,  about  two-thirds 
of  which  were  on  the  downstream  side  of  the  crest  of  the  dike.  The  length  of  the 
lower  dike  was  160  feet,  the  others  175  feet. 

Protection. — ^The  construction  of  mattress  to  protect  the  west  shore  of  Calico  Island 
was  begun  October  19,  1,500  feet  below  its  head  and  about  200  feet  above  the  foot  of 
the  bar  outside,  which  extends  to  the  Lucas  hurdles. 

This  mattress  was  built  on  flats  and  placed  with  its  inner  edge  at  a  4-foot  stage 
where  possible.  The  ordinary  width  was  120  feet,  but  it  was  made  wider  when  neces- 
sary to  protect  a  bay  or  excess  on  its  inner  edge.  Construction  was  continuous 
down  to  station  15  -|-  50  feet  or  to  a  point  1,550  feet  below  the  head  of  the  mattress, 
where  it  was  launched  from  the  ways  and  sunk,  as  the  mattress  showed  signs  of 
breaking.  Construction  was  then  resumed  and  the  mattress  was  made  continuous 
to  station  40,  when  work  was  suspended  for  the  season,  December  9.  The  total 
amount  built  was  4,000  linear  feet,  or  489,750  square  feet,  completing  the  low  water 
protection  on  that  part  of  the  island  that  seems  in  immediate  danger  of  erosion. 

The  revetment  was  begun  November  24  at  station  1+35,  the  head  of  last  season's-- 
erosion,  and  carried  up  to  a  20-foot  stage  down  to  station  7.    The  next  200  feet  was 
revetted  to  a  15- foot  stage,  and  from  station  9  to  14-f-85,  to  a  10-foot  stage.    The 
portions  left  unprotected  are  verv  steep,  but  will  probably  be  graded  by  the  cur- 
rent during  the  next  high-water  season. 
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Work  done — ffnrdlea  and  hanJc  prolccHon. 


Hurdle. 

East  side. 

West  side. 

Total. 

2. 

3. 

4. 

5. 

3. 

4. 

5. 

Pile*  driven number. . 

Stringers  placed do.... 

PilinE  built linear  feet. . 

Foundation  maitreoa do 

Do square  feet. . 

Drift  mattresa linear  feet. . 

1,124 

233 

1,600 

1,450 

96,940 

170 

5,400 

1,000 

13,400 

875 

164 

1,300 

1.530 

111,650 

739 

171 

1,430 

1,605 

109.725 

676 

144 

1,330 

1,600 

104,200 

1,737 
812 

2,240 

2,495 
171.676 

1,990 

96,786 

650 

2,925 
175 

2,200 

323 
58 

775 

875 

56,876 

426 
87 

775 

800 

52,000 

5,iNN> 
M09 
9,710 
10,355 

705. 0«5 
2,100 

104.185 

Do square  feet.. 

Wattling  and  curtains . .  lin.  It. . 

Do square  feet.. 

Shore  dikes linear  feet.. 

1.000 
17, 175 

1,050 
22,825 

1.150 
18,660 

450 
7,100 

175 
4,825 

775 

16,875 

150 

2,040 

6.075 

96,950 

500 

Do cubic  feet. . 

9  065 

Revetment linear  feet. . 

230 
6,120 

166 
2,205 

270 
8,100 

6,000 

855 

Do square  feet.. 

22,425 

Shore  maitreM  between  hurdles  Nos,  4  and  5, 

Linear  feet 1,100 

Square  feet 108,100 

CaXtoo  Island  protection. 

Mattress 8(][uarefeet..  489,750 

Revetment linear  feet..      1,350 

Revetment square  feet. .     69, 800 

All  of  the  employ^Ss  were  subsisted  at  tlie  works.    The  largest  number  employed 
in  November  was  397,  which  was  the  maximum. 
During  the  fall  season  the  work  was  in  charge  of  Mr.  C.  D.  Lamb,  superintendent. 
Very  respectfully,  your  obedient  servant, 

JOHK  O.  HOLMAN, 

Superintendent. 
Maj.  A.  M.  Miller, 

Corps  of  JCngineers,  U,  S,  A, 


REPORT  OF  MR.  JOHN  O.  HOLMAN,  SUPERINTENDENT. 

St.  Louis,  Mo.,  June  SO,  1899, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing  the  Mississippi  River  at  Ste.  Genevieve,  Mo.,  auring  the  fiscal  year  ending  June 
30.  1892. 

The  system  of  hurdles  at  this  locality  was  nearly  completed  at  the  close  of  the 
previous  fiscal  year  under  the  direction  of  Mr.  William  S.  Mitcliell,  superintendent. 

Hie  continuation  of  the  work  in  July  completed  the  foundation  mattress  to  the 
river  end  of  hurdle  No.  4,  the  driving  of  the  lower  row  of  piles,  the  revetment 
at  the  shore  end  and  the  wattling  of  the  hurdle  row  with  curtain  mattresses  to  the 
10-foot  stage.  Hurdle  No.  3  was  also  wattled  with  curtains  to  the  same  stage.  The 
drift,  collected  at  the  shore  end  of  No.  2,the  upper  hurdle,  was  sunk.  This  hurdle 
was  not  wattled,  as  the  drift  which  had  been  sunk  before  the  entire  line  answered 
the  nurpose. 

A  large  deposit  was  soon  formed  under  the  hurdles  after  the  close^of  work,  July  17. 
To  induce  a  further  fill  the  wattling  of  Nos.  3  and  4  was  raised  to  the  20-foot  stage, 
March  11  to  23,  1892. 


Hurdle. 

Length. 

L500 

1,350 

900 

Pilea 
driven. 

'»":^«"r..H. 

Wattling. 

Revot- 
ment. 

1^0  2 

Number. 

Nwnher. 

Sq.feH. 
8,700 

Sq./ut, 

Sq.fttL 

No  3 

12,450 
9.490 

No.  4 

324 

70 

21,830 

1,500 

Total 

3,750 

324 

70 

33,530 

21,940 

1,500 

Very  respectfully,  your  obedient  servant, 


MaJ.  A.  M.  Miller, 

Corps  of  Engineers,  U*  S,  A, 


John  O,  Holman, 

SuperinteudenU 
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REPORT  OF  MR.  C.  D.  LAMB,  SUPERINTENDENT. 

St.  Louis,  Mo.,  June  SO,  180S, 

Major:  I  liave  tlic  houor  to  submit  the  following  report  on  procuring  brush  dur- 
ing the  fiscal  year  endiuG^  June  30,  1892 : 

The  force  which,  on  July  1, 1891,  was  working  at  Durfees  Point,  was  moved  to  vari- 
ous places  within  a  few  miles  of  the  construction  work  at  Rush  Tower,  where  the 
brush  was  used,  and  was  finally  disbanded  December  2  at  Fish  Bend  and  the  plant 
towed  into  harbor  at  Bushberg. 

Work  was  resumed  for  the  spring  season  at  Horsetail  Bar,  eftst  side,  near  hurdle 
No.  20.  Operations  were  much  interfered  with  by  high  water :  but  little  brush  was 
procured  at  various  points  in  the  vicinity  until  finally  disbanded,  May  12,  on  account 
of  the  extreme  high  water. 

The  brush  procured  and  the  time  spent  at  each  locality  is  shown  in  the  following 
table: 


Locality. 


Tlnio. 


Conla. 


Durfees  Point 

Fosters  laLyid 

Horsetail  Bar,  west  aide 

lloroetail  Bar,  east  side 

Twiu  Hollows,  west  side 

Itush  Tower  Townead 

Lee's  Island 

Penitentiary  Point 

Calico  Island 

I'ishBend 

Horsetail  Bar,  east  side 

Carrolls  Island 

Beards  Island  towhead 

J  iiu  Smiths 

Illinois  shore,  near  Fosters  Island. 


July  1  to  July  10, 1891  .. 
July  ll  ^  July  23, 1891  . 
July  24  to  Aug.  12, 1891  . 
Aug.  13  to  Aug.  23. 1891 . 
Aug.  24  to  Sept.  1,1891.. 
Sopl  2  to  Oct  29, 1891... 
Sept. 26  to  Oct  6, 1891... 
Oct  80  to  Oct  31, 1891... 
Nov.  1  to  Nov. 6, 1801.... 
Nov. 7  to  Deo.  2, 1891.... 
Mar.2toApr.l9,1892... 
Apr.  20  to  Apr.  25, 1892.. 
Apr.  26  to  Apr.  80, 1892. . 
Apr.  30  to  May  4, 1892. . . 
H^y  5  to  May  12, 1892... 


Total. 


300.0 

441.9 

037.1  . 

881.1 

028.8 

336.1 

53:^4 

406.3 

323.4 

647.7 

106.3 

210. 9 

420.6 

243.2 

288.6 


13,204.4 


All  the  brush  procured  during  the  year  was  loaded  witli  the  derrick,  which,  as  at 

J  present  arranged,  will  handle  about  50  cords  of  brush  per  hour  with  a  force  of  8 
aborers  aud  a  steam  engineer. 

Very  respectfully,  your  obedient  servant^ 

C.  D.  Lamb, 
Superinteiident 
Maj.  A.  M.  Miller, 

Corps  of  EmjineerSf  U,  S.  A, 


REPORT  OP  MR.  S.  S.  VAN  NORMAN,  SUPERINTENDENT. 

St.  Louis,  Mo.,  June  SO,  1892, 

Major  :  I  have  the  honor  to  submit  my  report  of  operations  at  the  engineer  depot 
for  the  iiscal  year  ending  June  30,  1892 : 

Towhoat, — The  steamer  Gen,  Gillmore  was  hauled  out  on  the  ways  July  28,  where 
her  cylinder  timbers,  fan-tails,  and  161  outriggers  were  renewed,  and  such  minor 
repairs  made  as  were  found  necessary  and  not  practicable  while  the  boat  was  in  the 
water. 

The  boat  was  taken  off  the  ways  August  12,  and  the  additional  repairs  incident  to 
renewal  of  the  cylinder  timbers  were  completed  at  the  depot. 

A  water-closet  was  also  rebuilt,  the  boiler  deck-rail  repaired,  40  floor  timbers  in 
the  hull  renewed,  2  carlins  put  in  under  the  deck  at  the  after-cabin  bulkhead,  and 
10  kevels  and  4  fenders  made. 

Launches. — The  stack  knees  of  No.  2  were  renewed  and  the  rudder  couplings  of 
both  launches  changed  so  n-s  to  connect  them  on  the  top  of  the  rudders. 

The  boiler  sills,  a  swinging  fender,  nosing  on  the  head,  and  all  the  wheel  buckets, 
except  one,  were  also  renewed  on  No.  2,  and  the  machinery  repaired  and  launch 
painted. 

Pile-drivers,— The  machinery  of  Nos.  1, 2, 10, 13, 16, 18,  and  20  was  thoroughly  re- 
paired and  the  rake  ends  of  all  the  drivers  were  calked^  most  of  them  twice  aud  a 
few  three  times  during  the  year. 
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Keucwal  of  different  jiartfl  «if  Mxfi  ririvpTM  worc^  made  as  folio  w»; 

Three  leads,  2  on  Nik  It*  :iud  I  no  No.  211;  4  timbt^r  lieaclj^,  J  o»  ?fo.  10  aud  3  rm  N^i. 
30|  1  »Ui  tit  leiidfl  on  Nu,  J0\  1  trsili  fnLtiii*  iiritl  10  HtHrntrbtoii^i  iiufler  beaniH  uD  Xti.  II; 
8  ftidf^  bracej^  ti>  leikfls,  1  an  No.  12,  1  tm  No.  13. 1  ou   No.  16,  1  on   No.  JR  and  ^  ua 

A  mftit  was  alio  pliiced  ou  No.  4  for  n&^^  iti  oouneottoti  with  other  AppIiaof'eHS  in 
loadiuK  brQeh. 

Beftiae#,  Uit*  I'ollowin^  ri^pairs  wf^re  nmdo  a«  fonnd  necosaary  ; 

Patcbiiigf  and  csilkinj^  iUh-Uh,  wplining  brace*).  reDewinjf   koveli).  patohiiig  cah'tm^ 
\\\  and  paiiithi^' r:i]»iris  nuil  Hinoki^t^tfteks. 

i'  Fivi^  uioili'];^  id'  ilriVt'V-4  were  iiIho  constructed. 

\  Barifet.—'lhlitvtii  nv\\  Uiir^cHj  iinnibcit*(l  Ironv  101  mv  were  hiiilt  iiiidf^r  coDtrad*£ 

I  Ciucmnati^  Ohio,  aud  addcil  Ut  the  llet'tn     Tbirty-six  ^iis-pipe  iMiitipH  were  made  and 

,,,  placed  OD  bari^es,  and  all  liargcji  calked  Above  tbr  Ij^ht  water  line  as  raquired. 

A  aide  dock  wa^  placed  under  No.  26  ami  tht^  «eania  and  butts  belaw  wat«r  Haa 
were  calked. 
Models  of  Jive  bargee  were^Uo  made. 
i  Bargee  with  qtmi'tt^et.—^ns.  1&,  17, 18, 19, 21, 22, 24,  25,  and  26  were  calked  on  the  sidm, 

I'  and  minor  repairs,  such  as  patchini^  t]iiarterB  and  d^cke,  made. 

'  MtiiJels  of  two  quarter  barges  were  uiaile. 

Machine  Mh^p. —  rhe  old  hnll  of  pile-driver  Ko,  15  woii  repair^  aiid  fitted  up  ^  s 
luiitchine  shop,  an  follows;  The  upper  Btrakes  of  guuwulfiB  on  both  ^ides,  nix  ntke 


I  pliink^  the  deck  franie^  and  deck,  and  most  of  the  bottom  phinkiug  \i'ere  t^nt^we^b 

^  A  cabin  Ji6  feet  long  by  10  feet  wide,  with  a  akylight  S  feet  by  16  feet^  wiis  built  uii 

the  hall,  and  the  interinr  provided  with  a  vise  bench  and  two  visoa.  a  drill  pretts. 


gaa-pipc  vise,  rack  for  gaa-pipej  sixty  bins  for  gas-pipe  fittin^jiii^  forge  mid  anvil,  ami 
a  looker. 

Now  engine  tiuihers  were  laid  and  the  engines,  boiler,  luthc^  and  shafting'  pimt^ 
and  lined  up. 

The  hull  and  eainn  were  painted  two  coats. 

Small  fraa^a.— Niuety-Uve  flats  were  repaired  by  renewing  timber-heads,  renewing^ 
and  siiliciug  head-blocka  and  deck  stringers,  and  calking  a«  roquire^l. 

Ways  formatfi  were  placed  ou  3  flats,  plat  form  built  on  2^  dunnage  renewed  on  5, 
and  ways  for  a tri tiding  piles  erected  on  4. 

One  skiil'  was  built  and  35  skiflB  and  Tl  yawls  were  repaired. 

TQijh  und  appUancpif. — A  mast,  18  water  K^iiiJ^^s,  1  pump  pluugerSf  and  15  pnmp 
boxes  were  mmle,  and  50  cant  hook^  14  pike,  20  axe,  3  hatchet^  and  2HpikemaijJ 
handles  prepared. 

A  grintlst4>ne,  31  blocks,  21  wheelbarrows,  and  a  plane  table  shade  A-ere  repaired. 

Bourdinfj  outfii.—Vmy  meat  hoses  wore  made,  3  water  coolers  repairwl,  and  smta 
of  34  ehaira  renewed. 

For  table  bnUdhig.—i^ix  and  a  half  sections  were  repaired  and  erected  on  barge  Ko. 
26,  the  inside  being  whitewashed  and  the  ont-side  painted. 

Supply  depot. — A  photoi^tiipbie  dark  ruom  was  bnilt;  a  vise  post  and  bench  md  * 
drill  press  were  fltl^Ml  up  in  tin*  blatkRinith  shop;  the  roofs  of  ^varehonsos  repaired; 
the  depot  fences  and  sheds  w  bite  washed;  cellar  Btcpa  in  warehouse  rebailt,  and  tke 
sills,  platform,  and  a  corner  iron  of  the  wagon  scales  renewed, 
Very  respect  fully,  your  ohedient  servant, 

B.  S.  Van  Normal, 

^iy/enttf«Ndr«ip 

Maj.  A.  M.  Mio.Kn, 

Corpe  u/  EntfineerBj  £7.  5.  A* 
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APPENDIX   X — ^REPORT   OP   MAJOR   MILLER.  1725 

ConatruoHon  account,  showing  total  cost  of  works  to  June  30, 1893, 


Name  of  work. 


Expended 

Srior  to 
y  1,1891. 


Expended 
during  figcal 
year  ending 
June  30, 1892. 


Total 

ooftt  to  June 

30, 1892. 


Piasa  Inland  Dam 

Piaaa  Island  Dam,  cutting  channel 

Alton  Dam 

Alton  IHke 

Sawyer  Bend,  protection 

Venice  Dikes 

St.  Liouis  Harbor 

Arsenal  Island,  protection 

Closing  Cahokia  Chute 

Channel  opposite  St.  Louis 

Horsetail  Bar,  dikes  1  to  5  incluaive] 

Horsetail  Bar,  training  wall 

Horsetail  Bar,  hurdles 

Horsetail  Bar,  bank  protection 

Carrolls  Island,  hurdle 

Twin  Hollows,  west  side,  hurdles 

Twin  Hollows,  west  side  bank  protection. 

Twin  Hollows,  east  side  bank  protection  . 

PuUtight,  hurdles 

Beards  Island,  primary  hurdle 

Beards  Island,  bank  protection 

Jim  Smiths,  hurdles 

Jim  Smiths,  bank  protection 

Cheslcy  Island,  bank  protection 

Chesley  Island,  hurdles 

Sulphur  Springs,  hardies 

Lncas,  hurdles 

Foster  Island 

Rash  Tower,  hurdles 

Rush  Tower,  protection 

Fort  Chartres  Dam 

Turkey  Island 

St.  Genevieve,  hurdles 

Kaskaskia  protection 

Liberty  Island  Dam 

Li  berty  Island,  protection 

Devils  Island,  Dike  1 

Devils  Island,  dams  1  and  2 

Minton  Point,  hurdles 

Cape  Girardeau,  primary  hurdles 

Cairo  protection 


137,910.41 
3, 116. 86 

33,740.05 

76, 703. 96 

96, 803. 63 

36, 341.  &5 
117,470.42 

42,599.06 
119,958.21 

58,455.54 
225,066.31 

81, 253. 28 
548,834.08 

40, 903. 55 

4,0il3.58 

248,837.82 

31, 370. 55 

128,920.30 

840,778.57 

7,166.24 

84, 258. 76 

366,803.33 

7,560.58 

64,416.04 

27,808.61 
177,964.24 
128,056.65 

44,296.02 
9.333.32 


36,812.86 
24,463.85 
36, 069. 47 
66,465.62 
5,053.91 
45,129.40 
65,871.17 
06,526.88 
33, 4:t6. 37 
31, 930. 18 
160,439.82 


$19, 948. 78 


26, 578. 52 


165,435.82 
15,630.18 


11,111.50 


$37,910.41 
3,116.86 

33,740.05 
126, 652. 74 

96,803.63 

36, 341. 85 
144, 048. 94 

42,599.00 
119,958.21 

58. 455. 54 
225, 066. 31 

81, 253. 28 
548, 834. 08 

40. 993. 55 
4,093.58 

248, 837. 82 
31,370.55 

128,920.30 

340,778.57 
7, 166. 24 
84. 258. 76 

365, 803. 33 
7,569.58 
64, 416. 04 
27,808.61 

177, 964. 24 

128, 056. 65 
44, 296. 02 

174, 760. 14 
15, 630. 18 
36,812.86 
24,463.85 
47,17L06 
66,465.62 
5, 063. 91 
45,129.40 
65, 871.  It 
66, 526. 88 
33,436.37 
31, 980. 18 

160,439.82 


Total. 


3.762,110.35        268,704.89 


4, 030, 815. 24 


Property  account. 


Class  of  property. 


Value  July 
|1, 1891. 


Extraordi- 
nary re- 
nairs,  pur- 
cnases,  and 
additions. 


Assumed, 
deteriora- 
tion 
charged  to 
works  of 
improve- 
ment, etc. 


Value 

June  30, 

1892. 


Steamer  Gen.  Gillmore  . 

Launches 

Barges,  model 

Barges,  with  quarters 

Pile-drivers 

Machine  shop 

Small  boats 

Portable  quarters 

Tents. 


Supply  depot 

Tools  and  appliances 

Boarding  outfit 

Office  ftimiture 

8ur%-ey  instruments 

Photographic  apparatus . 


$11,742.07 

6,466.62 

51, 039. 60 

5, 266. 81 

39,992.95 

800.00 

13, 757. 12 

7,598.34 

190.75 

3, 812. 76 

4, 397. 65 

9,061.80 

385.63 

456.70 

200.48 


$2,988.86 


49,434.75 
12, 500. 00 

560.73 
1, 509. 51 

132. 49 


$2,002.99 
1, 000. 00 

28, 175, 00 
4,050.00 
7,650.00 


4,225.64 
1, 443. 69 


745. 18 
618. 61 


371.76 

2,110.27 

966.19 


157. 00  I 


Total '  156,769.37 


68, 756. 81 


45,995.64 


$12, 727. 94 

5, 466. 02 

78. 299. 35 

13, 716. 81 

32, 893. 68 

2,399.51 

9,663.97 

6,154.65 

190.75 

3, 441. 00 

3,032.56 

9,  314. 81 

385.63 

613. 7( 

230. 


63         T 


178, 530. 64 


1  i 

!l 


1726      EErORT   OP  THE  CHIEF   OP   ENGrNBEfi8,    u/s,  ABMY, 


il 


CIaab  of  materia]. 


PU« 


Jf*lM  .-..„, ,.„ 

-Wire 

Ircni  -*...--^-.- 

iryu. 

Biilta.,... - 

Liiimlrtr.. ,,,......,.... 

Oakmii..-*v*...,... 

CosJ 

Tre , 

MlflCfllnncauii  m^tcrifil- 


Tdt»l. 


IjonU  4itlj 
1,  IWftL 


#689. 
U78. 

11,  476. 

J,  010. 

979. 
*J7. 


i,iS£,« 


u. 
It). 


021.84 

242,47 
,^72.  10 


wr^rlft  of  I  °%  ^^ 


140.  32 
2SL48 
103.  50 
m73 
74e.l2 


107.  5» 
fllfl.7i 


f  la  45a  42 
14,  4ik5.  70 
20,4a5,ffi8 
10,  :i»l.  80 
4»  7S3k  sa 

S53.  87  / 
150.  ^J 
340.  OS 

1,  488.  4:^ 

991,  m 

Ifi^.Ofi 
7,  481.  77 

i.raa 

4,  07S 


lis  L 


S.13iLlS 

7.«d« 

;4g.Ji 


S7i.» 


n24a.l»4  I    79.317.17 


m,  141. 


"I 


IS^JZLW 


Con»iru€Uou  accouni  showiHff  cost  of  w&rks  dr^rin^  fiscal  ifrar  ending  JufitfS^t  ^^^^ 


Class  of  expend!  tares . 


Contract 

I^bor  and  superintendence.. 

General  expense 

Towboats 

Ordinary  repairs  and  care  of 

plant  and  tools 

Deterioration  of  plant 

Sabsistence  and  ice 

Fuel. 


Localities. 


Alton  Dike. 


$40,048.78 


St.  Jjouis 
Harbor, 
hurdles. 


Material  usedin  construction . 


985.86 
012. 22 
078.42 

080.18 
906.10 
297.32 
129.11 
089.31 


Total I    49,048.78       26,578.52 

I  I 


Kush      I       Hush 
Tower,     |  Tower,  pro- 
hurdles,    j     toctiun. 


$44, 721. 60 
10, 200. 60 
16,  M3. 61 

12, 784. 68 
26, 834. 80 
12,  789. 58 
1, 657. 64 
39. 903. 41 


$4, 654. 08 

593. 10 

1,782.19 

720.64 

1, 295. 96 

1,418.37 

54.91 

5,111.03 


165, 435. 82       15, 630. 18 


St.  Gene- 
vieve, 
hurdles. 


$3, 871. 60 

367.72 

1, 274. 92 

814. 32 

1, 655. 56 

1,007.04 

90.16 

2, 130. 27 


Total. 


11,111.59 


$49,  MA  "^B 
66,233.04 
12, 173.  W 
21,679.14 

15,399.72 
31,592.42 
16,612.31 

i.m.sz 

54,234.02 


268,704.89 
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APPENDIX   X — ^REPORT   OF   MAJOR   MILLER.  1727 

Record  of  gauge  at  Grafton,  III,,  for  fiscal  year  ending  June  30,  1892, 
[Heigbt  of  water  above  a  plane  200  feet  below  St.  Louis  City  Directrix.] 


Day. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

1.... 

197.25 

193.89 

191.93 

190.63 

19L40 

191.30 

192.22 

194.63 

195.60 

198.04 

203.20 

213. 84 

2.... 

198.00 

193.90 

191.84 

190.60 

191.38 

191. 2i 

192.20 

194.26 

195.71 

198.70 

203.64 

213.82 

3.... 

398.80 

193.90 

191.78 

190.57 

191.32 

191. 18 

192.11 

194.00 

195.83 

100.40 

203.90 

213.65 

4.... 

199.30 

193.83 

191. 5« 

100.54 

191.35 

191. 04 

191.97 

193.75 

195.82 

201.65 

204.30 

213. 43 

5.... 

199.10 

193.79 

101.53 

190.50 

191.36 

190.92 

191.75 

193.82 

196.02 

204.20 

206.70 

213.21 

6.... 

198.70 

193.73 

191. 52 

190.50 

191. 82 

190.88 

191.61 

194.53 

196.14 

206.30 

206.60 

212.92 

7.... 

198.50 

193.68 

191.50 

190.48 

191.80 

190.84 

191. 50 

193. 10 

196.74 

207.20 

207.65 

212. 61 

8.... 

198.41 

193.20 

191.47 

190.53 

191.27 

190.80 

191.38 

196.50 

197.77 

207.16 

206.65 

212. 39 

9.... 

198.30 

193.10 

191.46 

190.64 

191.31 

190.77 

191. 25 

196.92 

197.91 

206.20 

209.45 

212.25 

10.... 

198.02 

192.35 

191.41 

190.72 

191.39 

190.66 

193.30 

196.90 

198.20 

206.16 

210.30 

,212.00 

11.... 

197.96 

192.80 

191.40 

190.75 

191. 46 

190.60 

193.60 

196.75 

197.83 

204.30 

211.24 

211.80 

12.... 

197.92 

192.82 

191.34 

190.80 

191.50 

190.60 

193. 50 

196.51 

197.51 

203.60 

212.00 

211. 57 

13.... 

196.80 

192.76 

191.30 

190.83 

191.52 

190.67 

193.70 

196.24 

197.32 

203.21 

212.96.  211.35 

14.... 

196.28 

392.78 

19L20 

190.87 

191. 57 

190.80 

193.85 

196.07 

197.20 

202.91 

213.98:  211.15 

15.... 

195.97 

193.22 

191.15 

191.00 

191.53 

191. 18 

193.90 

195.40 

196.93 

203.00 

214. 80|  210.91 

16.... 

196.71 

193.62 

191.09 

191.02 

191.49 

191.43 

194.00 

195.70 

196.70 

203.60 

215. 40!  210.70 

17.... 

195.43 

193.92 

190.90 

191.60 

19L  47 

191.60 

194.11 

195.40 

196.64 

203.90 

215.65  210.67 

18.... 

195.10 

194.88 

190.83 

191.91 

191.47 

191.82 

194.19 

195.60 

196.38 

204.20 

215.851  210.50 

19.... 

194.81 

195.35 

190.80 

191.99 

191.45 

192.31 

194.28 

196.25 

196.20 

204.55)  215.741  210.21 

20.... 

194.70 

195.85 

190.77 

192.43 

191.44 

192. 73 

194.37 

198.56 

196.11 

205.00  215.38  209.80 

21.... 

194.60 

196.35 

190.71 

192.42 

191.42 

192.81 

194.66 

199.38 

196.03 

206.06  215.19  209.65 

22.-.. 

194.30 

196.82 

190.68 

192.40 

191.40 

192. 78 

194.90 

198.27 

196.08 

206.75  215.03 

209.42 

23.... 

194.20 

196.00 

190.64 

192.36 

191.38 

192. 72 

195.20 

197.30 

196.18 

207.01  214.70 

209.34 

24.... 

194.07 

196.35 

190.62 

192.20 

191.60 

192.86 

195.53 

196.45 

196.30 

206.05  214.42 

209.33 

25.... 

193.88 

196.02 

190.63 

192.04 

191.92 

192.57 

196.83 

195.40 

196.51 

205.81 

214. 13 

200.48 

28. . . . 

193.70 

194.50 

190.62 

191.88 

191.80 

192.51 

195. 75 

196.38 

196.70 

205.03 

214.06 

209.53 

27.... 

193.09 

193.80 

190.60 

191. 77 

191.76 

192.47 

196.64 

196.37 

196.31 

204.46 

213.97 

209.60 

28.... 

193.68 

193.30 
192.76 

190.63 

191.63 

191.72 

192.38 

19&.50 

196.40 

196.90 

203.80 

213.85 

209.87 

29.... 

193.68 

190.67 

191.52 

191.70 

192.32 

195.32 

195.52 

197.07 

203.40 

213.49 

210.29 

30.... 

193.71 

192.33 

190.66 

191. 45 

191.42 

192.26 

195.20 

197.32 

203.20 

213.76 

210.61 

31.... 

103.75 

102.15 

191.40 

192.25 

194.80 

197.68 

213.81 

Standard  low  water  at  St.  Loniii  170.19  feet. 
Zero  of  St.  Louis  gaage  166.19  feet. 

Record  of  gauge  at  Oraifs  Point,  Mo.,  forflaodl  year  ending  June  SO,  189$, 
[Heigbt  of  water  above  a  plane  200  feet  below  St.  Loais  City  directrix.] 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1.... 

107.11 

102.28 

99.51 

93.61 

93.71 

93.76 

94.26 

96.66 

103. 16 

104.01 

112.51 

120.71 

2... 

'  107.56 

102.86 

98.98 

93.46 

93.81 

93.21 

94.51 

95.91 

103.16 

105.36 

111.88 

120. 50 

3.... 

108.76 

103.46 

98.61 

93.26 

83.51 

92.76 

94.68 

98.81 

102.66 

106.06 

110.71 

120.51 

4.... 

100.56 

103.26 

97.91 

93.06 

93.46 

92.51 

96.31 

97.31 

1(^2.36 

108.36 

109.86 

120.66 

5.... 

110.41 

102.66 

97.61 

92.96 

93.41 

92.41 

95.66 

97.06 

101.96 

110.66 

108.91 

120.96 

6... 

110.56 

101.96 

97.16 

92.86 

93.36 

92.28 

96.76 

97.81 

101.96 

112.71 

109.08 

121. 36 

7.... 

110.28 

101.56 

96.76 

92.86 

98.36 

92.31 

96.76 

98.71 

102.11 

114.81 

109.66 

121. 51 

8.... 

109.86 

101.88 

96.51 

92.88 

93.86 

92.51 

96.06 

100.81 

101.98 

116.01 

111.66 

121. 51 

9.... 

108.26 

101.86 

96.31 

92.86 

93.46 

92.71 

94.71 

102.36 

102.28 

116.61 

113.46 

121. 31 

10... 

107.46 

101.36 

96.06 

92.88 

93.56 

92.86 

93.71 

103.51 

103.38 

116. 61 

114.26 

121.06 

11.... 

107.26 

101. 21 

96.86 

92.96 

93.66 

92.76 

93.71 

103.86 

105.86 

115.91 

115.16 

120  86 

12.... 

107.56 

100.71 

95.71 

93.11 

93.88 

92.61 

93.61 

103.76 

108.46 

115.06 

115.66 

120.16 

18.... 

107.71 

100.61 

96.56 

93.41 

93.66 

92.31 

91.81 

103.36 

106.16 

113.66 

116.86 

119. 66 

14.... 

107.46 

100.61 

95.41 

93.81 

93.56 

92.36 

90.66 

102.81 

105.48 

112.58 

118.48 

119.06 

15.... 

106.66 

100.21 

95.26 

94.51 

93.51 

92.48 

90.86 

102.06 

104.76 

111.  81 

120.26 

118.  51 

16. . . . 

105.86 

99.66 

95.18 

94.71 

93.66 

92.81 

90.86 

101.36 

104.01 

111.81 

121.06 

117.86 

17.... 

105.51 

99.61 

95.01 

94.96 

93.76 

92.71 

91.41 

101.06 

103.36 

111.  51 

121.71 

117. 18 

18.... 

105. 31 

100.20 

94.88 

95.08 

93.76 

92.96 

92.51 

100.96 

102.81 

111.51 

122.81 

116.56 

19. . . . 

106.16 

100.76 

94.78 

95.11 

93.76 

93.11 

92.06 

100.56 

102.28 

111.68 

122.78 

116.01 

20.... 

104.86 

101.91 

94.68 

96.11 

93.81 

93.36 

92.81 

160.48 

101.91 

U2.76 

123.16 

115. 16 

21.... 

104.21 

103. 11 

94.58 

96.01 

9401 

93.56 

93.51 

101.06 

101.66 

114.81 

123.41 

114. 51 

22.... 

103,76 

105.48 

94.41 

94.88 

94.16 

93.66 

94.36 

105.86 

101.36 

115.36 

123.51 

113.86 

23.... 

103.41 

107.26 

94.36 

94.76 

94.81 

93.81 

94.  Z6 
95.21 

105.96 

101.38 

116.11 

123.36 

113.06 

24.... 

102.88 

106.91 

94.26 

94.56 

95.06 

94.06 

105.16 

101.28 

116. 36 

123. 16 

112.38 

25.... 

102.66 

105.66 

94.16 

94.51 

94.76 

94.21 

91).  31 

104.06 

101. 71 

116.28 

122.88 

112. 11 

26.... 

102.51 

103.76 

94-11 

94.48 

94.81 

94.38 

95.41 

103.08 

102.18 

116.88 

122.78 

112. 38 

27.... 

102.51 

104.06 

94.01 

94.31 

95.01 

94.61 

95.46 

102.46 

102.36 

115. 36 

122.51 

112.71 

28.... 

102.76 

103.26 

93.91 

94.21 

94.91 

96.68 

95.88 

102.56 

102.51 

114.91 

122.06 

112.88 

29. . . . 

102.91 

102.16 

93.76 

94.11 

94.26 

94.61 

95.76 

103.16 

102.41 

114.16 

121.68 

113.06 

30.... 

102.76 

101.06 

93.71 

94.01 

93.86 

94.31 

98.28 

102.41 

113.31 

121.08 

113.36 

31.... 

102. 16 

100.21 

93.91 

94.16 

97.76 

102.81 

120.76 

Standard  low  water  at  St.  Louis,  170.19  feet 
Zero  of  St.  Louis  gauge,  166.19  feet. 
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Depth  of  water  in  feet  upon  the 


Dikte. 


1891 

July     2 

R 

8 

11 

11 

15 

17 

19 

19 

20 

21 

22 

23 

25 

26 

29 

29 

80 

Aug.    2 

4 

15 

17 

18 

19 

2« 

29 

31 

Sept.    1 

3 

4 

5 

7 

9 

16 

16 

17 

23 

26 


Oct 


Not 


12 
17 
19 
21 
26 
5 
9 
19 
19 
25 
27 
30 

Pec.  26 
1892 

Jan.   16 

Feb.  3 
14 
25 
26 

Mar.    2 

8 

17 

28 


III 


f 


la 


17.80 

16.70 

16.70 

16.50 

16.50 

14.40 

13.50 

12.90 

12.90 

12.20 

11.80 

11.30 

10.80 

10.60 

10.60 

10.40 

10.40 

10.00 

11.00 

10.20 

7.00 

7.70 

8.50 

9.40 

11.80 

8.20 

6.50 

6.10 

4.70 

4.70 

4.80 

8.70 

8.20 

2.10 

2.10 

1.00 

1.30 

1.00 

.80 

.50 

.10 

.00 

.00 

.80 

2.30 

2.20 

1.90 

1.30 

.40 

.50 

.90 

.90 

1.60 

1.20 

.10 

1.60 

Froscn 
3.20 
8.80 
9.40 
•  8.80 
10.00 
10.00 
10.50 
9.90 


Kaai«  oftteara^r  farnttblng 


Gen.  QUlmora 

City  of  HickL. 

8.  II.  H.Clark 

John  Oilroore 

Gen.  Gillmore 

City  of  St  LouU 

Gon.  Gillmore 

John  (iilniore 

City  of  Providence 

Gen., Gillmore. 

Arkansaii  City 

City  of  New  th-leann 

H.  M.  Iloxie 

Oakland 

BoUe  Memphis 

City  of  Monroe 

City  of  Hickman 

S.  H.  H.  Clark 

Citv  of  Providence 

Arkanaaa  City 

Snag  boat  J.  N.  Macomb 

Tdo 

do 

Gon.  Gillmore 

do 

My  Choice  — 

Gen.  Gillmore 

Arkansas  City 

City  of  Hickman... 

Gen.  Gillmore. 

Delle  Memphis 

Gen.  Gillmore. 

City  of  New  Orleans ]...do 

J .  1^.  Jackson do 

City  of  St.  Louis 

Gen.  Gillmore 

do 

City  of  Cairo 

Gen.  Gillmore 

do 

Clt-v  of  Monroe 

Nellie  Spier 

Gen.  Gillraore 

1 do 

I  City  of  Sheffield 
I  Gen.  GiDmore 
!  Ferd.Herold. 
I  Gen.  Gillmore 

do 

do 

City  of  Sheffield 

Gen.  Gillmore 

Ferd.  Herold . 

(tt»n.  Gillmore do  ... 

City  of  Cairo do 

Cherokee do 


do 

Crystal  City 

(Mty  of  Monrw 

City  of  New  Orleans '     .do 

City  of  Monroe .«. L .  .do 

City  of  Cairo ' . .  .do 

Gen .  Gillmore ' ...  do 

do ...do 

do ...do 
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^ 

M 

1 

8 

8 

1 
1 

i 

1 

i 

a 
a 

It 

1 
1 

1 

I- 
1 

P4 

1 
2 

1 

•3 

o 

1 

1 
a 

1 

.s 

1 

o 

OD 

s 

1 

1 

i 

o 
O 

45" 

;! 

IH 

12 
18 
164 

15 
12 
12 

"is" 

18 
164 

.... 

15 

16* 
18 

164 

164 

164 

m 

15 

18 

134 

12 

15 

1<H 

Iffl 

12 

12 

134 

15 

134 

9 

13J 

12 

ICJ 



15 

12 
8 
7 

15 
"134 

n 

13* 

13i 

0 

15 
12 
9 

13* 
12 
12 

15 
15 

12 

15 

13i 

9 

134 

^f^ 

12 

12 

15 
12 

12 

104 

9 

9 

94 

9 
12 

9 
12 

94 

16 

15 



12 

104 

lOi 

lOJ 

8 

9 

13J 
16 

10 

12 

18 
9 

101 
9 
8 

lOi 

12 

8 

94 

104 

12 

■"*84 

12 

10 
8 
8 
8 

1' 

6 

131 

10* 

P 

9k 

7 
7 

7 

9 

»i 

7*l:;:: 

»i 

10 

8 

7 

8 

9 

Si 

9 
9 

"i 

7 

53 

0* 

8 

8 
6 

64 

6 

6i 

6 
6 

6 

6 

n 

"n 

7 

6 

7 

7 

7 

7 

7 

6i 

I' 

5* 

5 

6i 

"e 

7 

64 

4* 

4 

5 

. ... 

6 

6 

5i 

5 
6 

5 

6 
5 

4* 

8J 

i 

6J 

5 

4* 

^ 

6 

Oh 

5 

9 
9 
9 

6 
6 

6 

6 

6 

6i 

H 

«i 

54 

•  6i 

7 

64 

5 

7 

9* 

^ 

6 
5 
5 
6 

"e 

6 
6 

54 

44 

44 

■. 

6 
54 

5 

4i 

54 

9 

9 

9 

9 

64 

9 

9 

8 

9 

6 

54 

54 

7 

8 

? 

44 

6 

n 

9 

? 

8 

9 

15 

12 

9 

:.. 

131 

13| 

12 

»4 

l5* 
94 

lOJ 

ENQ  92 ^109 
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Depth  of  water  in  feet  upon  the  bart 


Date. 

i^6 

III 

2 

Name  of  steamer  furnishing 
report. 

1 

1 

« 

1 

* 

1 

PQ 

s 

1 

A 

£ 
3 

r 

s 

J 

m 

a 

1 

JZ5 

1 

a 

1 

1 

1 

■ 
e 

1 

'1 

1801. 
July    2 

Feet. 

17.80 
16.70 
16.70 
16.50 
16.50 
14.40 
13.50 

Gen.  Oillmore 

Down.. 

1 

1 

(vitv of  Hickman    ....         ... 

.do 

18 

15 

1--- 

8 

S  fi  H  Clark 

...do  ... 

15 
15 

164 

..   i  ifiil 

11 

...do  ... 

16 

-1 

11 

(y^u  Oilliuorc        .«....••.•. 

do 

••■*r" 

16 

Citv  of  St.  Loais 

...do  ... 

12 

12 

13 

17 

Oeu.Gillmore 

...do  ... 

49 

12  90 

tJohn  Oilmore. .............   . 

do    . 

12 
.2 

lOi 
15' 

12 

16i 

10 

12.90 
12.20 
11.80 
11  30 

City  of  Providence 

...do  ... 

20 

Geu.  Gillmore 

...do  ... 

21 

ArkftusAfl Citv . 

..  do 

15  '■  IS 

15 
131 

22 

Citv  of  New  Orleans 

...do  ... 

10| 
12 

12 

>•» 
III 

m 

12 

134 

.... 

23 

10.80 

H.M.Hoxie 

...do  ... 

9 

IK 

15 
12 

'iJi 

15*' 

25 

10.50 
10.60 
10.40 
10.40 
10.00 

Oakland 

.do    .. 

94'  134 

134 

26 

Belle  Memphis 

Citv  of  Monroo. ........... 

...do... 
do 

.... 

13ii  lOi 
13  V  V2 

134 

29 

{ 

29 

Citv  of  Hickman 

..do  . 

12* 
13| 

12 

.Sl;.^^ 

iJi 

134 

30 

S.d.  H.Clark 

...do  ... 

9 

.... 

12 

Aug.    2 

11.00 
10  20 

Citv  of  Providence.......... 

.do 

Arkansas  Citv 

...do... 
...do  ... 

1^ 

15 

7.00 
7.70 
8.50 
9.40 
11.80 
8.20 
6.50 
6.10 

Snug  boat  J.  N.  Macomb 

do 

17 

. .  .do  . . . 

18 

do 

...do... 

19 

Gen.  Gillmore 

...do  ... 

26 

do 

.  .do 

29 

My  Choir* 

...do  ... 

m 

9 

104 

15 

12 

104 

134 

31 

Gen.  G  illmore 

...do... 

S*pt    1 

A^rkausa^  CMtv ............  . 

.   .do  . 

m 

? 

9 
8 

8 
7 

"74 

'SI 

.... 

4.70 
4.70 
4.30 
3.70 
3.20 
2.10 
2.10 
1.90 
1.30 
1.00 
.80 
.50 

City  of  Ilickinan 

...do  ... 

4 

(^n.  Gillmore 

...do  ... 

5 

Belle  Memphis 

do 

6 

7 

8 

9 

8 

134 

8 

7 

Gen.  G  illmore 

.do  ... 

9 

Citv  of  Now  Orleans 

...do  ... 

8 
6 

? 

6 

S 

8 
. . . . 

16 

.7.  ^.Jackson 

do 

6 

16 

Citv  of  St.  Louis 

.  .do... 

H 

8i'   fii 

7 

8 

17 

Gen.  Gillmore 

...do  ... 

' 

23 

do .».  ........... 

.do 

26 

City  of  Cairo 

.do  ... 

7 

6 

5 

H 

.... 

8 

6 

6 

« 

28 

Gen  Gillmore   ...... 

do 

Oct     1 

do 

do 

4 

.10 

.'go 

Citv  of  Monroe 

.  .do... 

6 

« 
5 

t» 

"Mi 

^ 

"g 

5  1  12 
44.... 

5 
5 

6 
7 

5 

Nefl  io  Spier 

...do  ... 

8 

Gen.  Gillmore 

do 

12 

do 

.  .do... 

.::.i:::: 

17 

2.30 

2.20 

1.90 

1.30 

.40 

.50 

.90 

.90 

1.60 

1.20 

.10 

1.60 

Fro»en. 
3.20 
8.80 
9.40 
8.80 
10.00 
10.00 
10.50 
9.90 

City  of  Sheffield 

...do  ... 

7 

6 

7 

.... 

H 

54;-.. 

6 

8 

19 

Gen.  Gillmore 

do    . 

21 
26 

Ferd.Herold 

Gen  Gillmore 

...do... 
do 

6t 

6* 

.... 

H 

9 

7 

«4 


.... 

KoT.    5 

.   .  do 

do  ... 

9 

do 

..do  ... 

19 

Citv  of  Sheffield    

do 

^ 

5 

7* 

19 

do  ... 

25 

Fcrd  Herold      

do 

12 

6i 

7 

.... 

27 

Gen  Gillmore 

do 

30 

Citv  of  Cairo 

.do  ... 

H 

54 

Deo.   26 

Cherokee..........  .....  .. 

do 

.... 

1892. 
Jan.   16 

do 

do 

6 

4 
8 
12 

4 

Feb,     3 
14 

Crystal  Citv 

do 

Citv  of  Monroe 

do 

25 

City  of  New  Orleans   . 

do 

.... 

26 

Citv  of  Monroe 

do 

15 
13* 

15 

Mar.    2 

City  of  Cairo 

do 

ioj 

8 

Gen.  Gillmore / 

do 

17 

..  do 

do 

28 

do 

do 

^^_ 
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1732       REPORT    OF   THE    CHIEF   OF    ENGINEERS,  V.  S.  AKMT, 

COMMElftlAL  STATISTICS. 

Jteceipta  and  shipmentB  at  St,  Louis,  Mo,,  during  the  years  1889, 1890, 1891. 


Articles. 


Barbed  wire  and  ores  and  metals  (pig  and 
manufactured) 

Cement r 

Coal  and  coke 

Cotton  (and  nroducts) 

Groceries  ana  dairy  products 

Hay,  seeds,  and  grain  (including  fiour,  meals, 
etc.) 

Jute 

Live  stock  and  pro<1ucts 

Luml>er 

Merchandise  and  sundries 

Vegetables 

White  lead,  oils,  etc 

Wines  and  liquors 

Wool. 

Total 


Beceipta. 


Tons. 

81,063 
6,876 

88,845 
4,663 
8,815 

96,265 

3,4r3 

12,805 

127,695 

281. 579 

7,986 

756 

102 

162 


1890. 


Tons. 
21,782 
15,892 
81,565 
4,230 
8,262 

92,914 

235 

17,347 

132,940 

284,589 

3,530 

204 

60 

180 


1891. 


Ton$. 
13.741 
18,621 
55,980 
3,946 
7,604 

96,526 


15, 217 

142,090 

234,817 

4,110 

63 

121 

304 


671,685  ,  663,730     592,140     712,700 


Shipments. 


1889. 


Tons. 
6,885 


1,701 

200 

8,047 

538,329 


15,429 

6,470 

131,546 

2,612 

1,799 

647 

35 


1890. 


Tons. 
8,M5 


734 

527 

7,428 

440,728 


18, 379 

8,526 

117,806 

1.739 

1,879 

668 

3 


1891. 


Tons. 

4,803 


601,682 


148 

38 

».675 

877,416 


15,166 

6,245 

95,842 

1.435 

1,555 

590 

18 


512,830 


Transferred  by  fei-ries  across  the  river  at  St.  Louis, 

Tons. 

1889 .-. 2,717,760 

1890 3,052.166 

1891 3,268,753 

Shipments  down  the  river  from  landings  heticeen  St.  Louis  and  Cairo  during  the  years 

1889,  1890,  1891, 

Grain,  including  flour,  muals,  etc. :  *  Tons. 

1889 29,209 

1890 ; 34,367 

1891 20,353 

RECAriTULATIOK. 


1890. 


1891. 


Receipts  and  shipments  at  St.  Louis 

Transferred  by  ferries  at  St.  Louis 

Shipped  from  landings  between  St.  Louis  and  Cairo, 

Total 


Tont. 
1,384,385 
2, 717, 760 
29,209 


Ton9. 
1,265.592 
3,052,166 
34,267 


Tom. 
1,105.070 
3,268,753 
30,353 


4, 131, 354 


4,352,025 


4,394,176 


KoTB.— Increase  of  42,151  tons  for  year  1891  over  year  1890. 


lAst  of  steam-power  boats  that  arrived  at  St  Louis  during  the  year  1891. 


\ 

I     I 


!Name. 


Altea  

Alort 

Alice  Brown 

A.  L.  Mason 

Annie  Bemor 

Antelope 

Archie  Parker 

Arkansas  City 

A.  S.  Willis 

A.  W.  VanSant 

Bald  Eagle 

Belle  Memphis 

*  Not  known, 


Fe«t. 

58 
115 
193 
252 
(*) 
(*) 

70.6 
27.3.7 
163.1 
(*) 

202.3 
267 


Breadth. 


Feet. 

10 

19 

34 

52.6 
(*) 
<*) 

15 

44.7 

26.5 
O 

80 

42.7 


Feet. 
L8 
8 

4 
6 

r) 
(•) 

6.2 
7.8 
8.6 

6.4 
7.6 


Groes 
tonnage. 
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8.75 

100.00 

551.36 

1,130.34 

45.16 

1,236.99 

138.99 

(') 

454.71 
1,222.«9 


APPENDIX   X — ^REPOKT   OF   MAJOR   MILLER. 
List  of  steam-power  hoatB,  ete, — Contmned. 
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Name. 


Length. 

Breadth. 

^pth. 

Feet 

Feet. 

Feet. 

197 

23 

6 

121.5 

22 

4.6 

230 

86 

6.4 

140 

29.4 

4.1- 

216.4 

33.0 

6.4 

110 

20 

4 

27L2 

44 

7.8 

160 

32 

6.3 

285 

44.6 

9.6 

276 

46 

8 

290 

48  • 

8.6 

190 

84 

6.5 

273.1 

44.6 

7.8 

186 

31.2 

6.3 

183 

85 

6.5 

300 

40 

8.8 

273.7 

44.6 

8.2 

180.6 

62 

7 

2:m 

42.2 

7 

95 

18 

8 

100.6 

83.6 

6.6 

95.8 

17.4 

3.9 

135.8 

22.8 

4.8 

150 

30 

4.5 

190.5 

25.2 

4.3 

156.6 

24.8 

4.2 

101 

24 

3.1 

55 

13 

3 

174 

30 

6 

244.6 

34 

7.2 

187.4 

86 

6.1 

263 

20.8 

6.6 

215 

37 

6 

140 

28 

4 

174 

33 

6 

260 

50 

8.6 

85 

18 

8.6 

194 

38 

4.6 

130.3 

26.4 

8.7 

209.6 

35.2 

6.3 

134 

27 

8 

169.4 

32.2 

6.8 

190 

62 

8 

140.5 

30 

6.6 

213.2 

34.3 

6.6 

116.7 

18 

8.1 

51.6 

10.8 

3.2 

207.6 

35.6 

6.7 

89.3 

19 

4.8 

176 

38 

6.6 

177 

32.6 

6 

154 

30 

6.4 

166 

30 

6.4 

(*) 

(*) 

(*) 

186.8 

30.4 

6 

144 

26 

4 

100.5 

18.5 

8.8 

121 

21.6 

4.8 

120 

22 

4.4 

177.2 

34.4 

4.8 

124.8 

81 

6.6 

180 

34 

6 

183 

34 

6 

111.6 

25.6 

8.6 

92 

20 

3.6 

176.9 

62 

7 

97 

17.4 

7.1 

155.2 

28.8 

4.8 

143 

28 

6 

161 

29.6 

5.6 

107 

.     22 

8.6 

138.6 

29.3 

4 

(*) 

(♦) 

(*) 

168 

29.5 

4.5 

178 

28 

4.3- 

130.7 

19.2 

3.9 

124.5 

21 

3.6 

210 

37 

6 

143.3 

26.8 

4.4 

210 

82.6 

6 

Gross 
tonnage. 


Benton 

BorealisRex 

Galhoan 

Charlotte  Boeclceler 

Cherokee 

City  of  Alma 

City  of  Cairo 

City  of  Florence 

City  of  Hickman 

City  of  Monroe 

City  of  Nev  Orleans 

Cl^ofPaducah 

City  of  Providence 

City  of  Savannah 

City  of  Sheffield 

City  of  St.  Louis 

City  of  Vicksburg 

C.  B.Sater 

CrystadCity 

Bos  Arc 

D.H.Pike 

Dick  Clyde 

Dolphin 

Dolphin  No.  2 

Dora 

Eagle 

Edith 

Emma 

E.  M.  Norton ^ 

Ferd.  Herold 

FntnreClty 

Gem  City 

General  Barnard 

General  Gillmore * 

G^reeLysle 

Grand  Republic 

Harry  Reid 

Helena 

Helene  Sohnlenberg 

Henry  Lonrey 

Herbert * 

H.F.  Friable 

H.G.Wright 

Hiawatha 

H.M.Hoxie 

H.  M.  Towniend 

Ida  Horse 

Idlewild 

Imperial 

Iron  Age 

Iron  Duke 

Ironsides 

Jack  Frost 

Jas.  B.  McPherson 

JayiJrould 

Jennie  Campbell 

Jennie  Gilchrist 

Jessie  B 

Joe  Long 

Joe  Peters 

John  Barrett 

John  Bertram 

John  Gilroore 

John  L.  Ferguson 

John  M.Abbott 

John  N.  Macomb 

Joliet 

Josephine 

Joaie 

J.  P.  Jackson 

Jnlia 

Kit  Carson 

Lady  Byron 

Libbie  Conger 

Lily 

Little  Eagle  Ko.  2 

Liaaie  Giffdner 

LonisHonok 

MaryH.Miehael 

Mary  Morton 

*  Not  known, 


394.08 

163. 16 

631.74 

143.48 

631.20 

96.07 

1,266.12 

358.31 

1, 555. 17 

1,038.25 

1,586.28 

318. 91 

1,303.81 

335.55 

329.74 

1,614.02 

1,856.52 

<*) 

828.28 

40.88 

465.76 

76.84 

166.16 

186.03 

392.23 

231.30 

60.60 

17.68 

649.53 

900.58 

580.80 

580.56 

600.00 

125.00 

426.74 

1,085.92 

58.94 

352.31 

107.95 

640.79 

816.26 

270.45 

240.46 

622.30 

88.70 

10.93 

620.36 

68.08 

386.91 

421.26 

282.80 

850.77 

(*) 

446.25 

225.16 

74.48 

78.34 

130.22 

625.00 

187.23 

390.49 

50:).  09 

79.81 

97.78 

(*) 

102.65 
240.77 
237.51 
267.74 
58.51 
237.00 

324.00 
200.00 
82.65 
70.54 
913.27 
234.84 
466106 


Digitized  by 


Google 


1734      REPORT  OF   THE  CHIEF   OF   ENOmEERS,  V.  8.  ARMY. 
List  of  steam-power  boats,  etc, — Contiimed. 


Name. 

Length. 

Breadth. 

Depth. 

Gross 
toniiiige. 

Maude 

Feet. 

106 
175 
137 
183 
145.4 
125 
98 
210 
265 
111.6 
114 
250 
146 

'I 

124 

125 

121 

128.5 

177 

76.5 

85 

100.5 
210 
221.3 
175 
224.5 
252 
300 
150 
168 

43.2 
238 
136.2 

Feet. 
20.6 
32.5 
24 
35 
27 
26 
17.6 
36 
43.6 
26 
20.6 
39.2 
25.7 
<*) 
10 
22 

2a 

26.8 
25 
30 
15.9 
•     18  . 
13.4 
37.6 
35.5 
33.8 
38.8 
52.6 
36.3 
28.5 
29 
11 
20 
26 

Feet. 
4.5 
6 

4.6 
5 
5 
4 

7.2 
0 
7 
4 
3 

6.8 
5 

4.2 

3.3 

8.4 

6.7 

7.2 

3.9 

6 

8 

6.2 

3.5 

5.5 

5  7 

6 

6.2 

4.8 

6.4 

2 

3.8 

4.0 

191.26 

IklisHisainTii          <.            «                                               .......... 

300  14 

MnBser            -       

103.63 

My  Choice.* 

482.33 

l^ellie  Sneer     .  .-.--.                                  *                  

^4.10 

Xew  Idea .                           

14A.ei 

Niaffara 

09.41 

Oakland 

628.81 

OUverBieme 

1, 017. 78 

Patrol 

121. 1» 

Philip  Shockel 

108.00 

PlttAbnrgh 

722.17 

Polar  Wave 1 

150.34 

Kara  bier 

2.00 

•Randall -. 

44.49 

R  A.  Speed 

210.13 

Reindeer                .                                  

219.16 

Reaoae - 

139.03 

Robert  Dodd 

128.61 

Sam  Brown... 

474. 10 

Satellite 

53.53 

S.C.Clubb 

52.69 

S<u)tia 

31.67 

S.H.H.Clark      

711.67 

Sidney 

617.88 

Sidney  Dillon 

420.58 

Spread  Eagle 

620.34 

State  of  Kansas , 

1,130.34 

StPaiil .              

883.53 

Thistle 

103.45 

Tom  ReesNo.  2 

327.02 

Verona 

6.13 

White  Eagle 

312.75 

Wm.  Stone 

174.00 

*  Not  known. 
List  of  barges  and  scows  thut  arnved  at  St,  Louis  during  ihe  year  1891, 


Kame. 


Breadth. 


Groes 
tonnagow 


Abbott,  No8.  7  and  8 

A  delaiae , 

A.  K.  Brookbank 

A  Iftska 

Allegheny 

Anchor  Line  No.  1 

Anchor  Line  No.  2 

Angel 

Annie 

Annie  Spies 

Annie  T » 

A.  P.  Shinlile 

Argent 

Argentine  No.  2 

Argentine  No.  3 

Bay  on  Sara 

Boy  Blue 

Buckeve 

(;ape  Girardeau  TrauHportat  ion  Co.  (18  in  all) 

Centennial 

Chester 

( -hicago  Belle 

Commerce 

Commonwealth 

Continental 

Dolia 

Dickey 

Dolom  ite 

Dove 

Eagle  Sand  Company  No.  4 

Emma  WiUon 

Enterprise  Bath 

K.  Robinson 

Famiie 

*  Not  known, 


Feet. 

n 

154.4 

<*) 

(*) 

(*) 

167.5 

167.5 

(*) 

130.6 

(*) 

(*) 

(•) 

(*) 

(*) 

(*) 

(*) 

200' 

(*) 

(*) 

(*) 

186.4 

(*) 

(*) 

(*) 

(•) 

(*) 

(*) 

154.4 

(•) 

(*) 

(*) 

(*) 

(*) 

153.4 


Feet. 

n 

28 

(•) 
(•) 
<*l 

32.6 
32.8 

(*) 
19.3 

(*) 

(*) 

(•) 

{*) 

(*) 

n 
(*) 

28.8 

(*) 

(•) 

<*>   - 
34.6 

1*) 
<*) 

(*) 
(•) 
(*) 

26.8 
(*) 
(•) 
(*) 
(*) 
<*) 

27.9 


*;» 

(•) 
n 

C) 
7,6 
7.6 

(*) 
6.6 

n 
n 

^V 

CI 

';' 

(•) 
(*) 
(*) 

7\ 
(•) 
(•) 

\'\ 

(*) 
(*) 
5 

/*) 
(*) 

n 
n 


(*) 

196.24 
733.47 

906.69 
63482 
093.19 

10L64 

(•) 
(*) 

58.97 
(*) 
(•) 
414.69 

48.66 
C) 
(*) 
885.00 

(*) 
(•) 
(•) 

(*) 

172.49 

685.84 

(•) 

(*) 

(*) 

(•) 

18L08 
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APPENDIX   X — REPORT   OF   MAJOR  MILLER. 
List  of  barges  and  scows,  etc^, — Contiixued. 


1735 


Name. 


Garry- 

Oeogebio 

Gilchrist,  Noa.  1  to3 

Grafton #. 

Grand  Tower,  No  2 , 

Grimth  and  Adams,  Nos.  13, 16, 17, 18  . . . 

H  el  ena , 

Homestead - 

nUnois 

Iroiidale 

Ironsides  No.  4 

Jap 

J.  Barrett  &  Sons  (6  in  all)   

Jennie  Flowerree 

Jessie 


Josie  . 

Josie 

JoeieS 

Joy  Bros.  (15  in  all). 

J.  Walton 

Kennebec 

Keutuckv 

KeokukNo.  1 

LeUa 

Little  Dan 

Lone  Star 

Lonisa. 


Lvle&Co(31n  all). 
Mack. 


Magirie  Monks  . . . 

Mamie  B 

Mamie  E 

Mandan 

Matt  No.  1 

McCumiick  No.  8 . 

Motropolis 

Milt4)n. 


M.Michael 

Misso  ari  Sand  Company,  Nos.  3  and  4 . 
Mose  . 


Nellie  Peck 

New  St.  Louis  Sand  Company,  No.  5. 

O'NeUl'A  Co.  (3  in  aU) 

Orient 

Ostrich 

Pike  No.  2 

Pi  n  afore , 

P.King 

JUchel. 


Kachel 

Randall  No.  1 

B.  A.  Speed,  Nos.  2  to  4. 

R.G.Ferrel 

Rover  No.  1 , 

Rover  No.  2 , 

Rover  No.3 

Rover  No.  4 

Ruth  . 


Sangamon  Eagle. 

Sitka ... 

Snow . 


Snnny  Side 

Swan 

St.  James 

St.  Louis  and  Mississippi  River  Packet  Company.  Nos.  1  and  2 
St.  Louis  and  Mississippi  Valley  TraiiHiJortation*^  Company — 

No.  20 

21 


24. 
25. 
26. 
27. 
20. 
30. 
82. 
33. 


Feet. 
(♦) 
(•) 
(*) 
(*) 
(*) 
(*) 

186.4 
(*) 
228 
(*) 
(*) 
(*•) 
(*) 
200 
152.4 
152.4 
(*) 

n 
n 
n 
(*) 
(*) 

140.6 

154 

(*) 

n 

n 
n 

212.4 

(•) 
(*) 
(*) 
(*) 
(*) 
(*) 

180.6 

146 

(•( 

152 

(*) 

(*) 

(*) 

(*) 

(*) 

171.6 

(*) 

<*>   . 
189.6 

(*) 

(*) 

(*) 

165 

165 

137.8 

138. 2 

179. 2 

(*) 

(*) 

(*) 

(*) 

(*) 

152 

(*) 

(*) 

201.2 

200.6 

200.5 

200 

200.5 

2U1.4 

203.5 

200.5 

201 

225.6 

224.6 

227 


Breadth. 


Feet. 
<•) 
(*) 
(*) 
(*) 
(*) 
(*) 

34.6 
(*) 

37 

n 
(*) 
(•) 
(*) 

28.8 
27.4 
27.6 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 
20.4 
27.9 

(*) 

(*) 

(*) 

(•) 

(*) 
28.3 

(*) 

(-) 

n 

(*) 
(*) 
(*) 

38.3 

24.2 
(*) 

26.4 
(♦) 
.  (*) 
<*) 
(•) 
(*) 

27.2 
(*) 
(*) 

34.8 
(*) 
(*) 
(*) 
(*) 

28 

28 

28 

28.2 

:*4.7 
(•) 
(*) 
(*) 
(*) 
(*) 

27 
(*) 
(*) 

35.6 

36 

36 

36 

35.2 

35.6 

36 

35.6 

35.6 

34.8 

34.8 

35 


Depth. 


FeH. 

(*) 
(*) 
(*) 
(*) 
CJ 
(*) 

7 
D 

7.3 
(-) 
(*) 
(*> 
(•) 

8 

5.4 

5.4 
(*) 
(•) 
(*) 

n 
n 

3.5 
5 

(*) 
(*) 
(•) 
(*) 
(*) 

8 
(*) 

D 

(♦) 
(*) 
(*) 
(*) 

7.2 
4.2 
(*) 
4.6 

n 
(•) 
(*) 
(*) 
(*) 

5.2 

(*) 
(*) 

6.4 
(*) 
(*) 
(*) 
(*) 

6 

6 

5.2 

5.2 

6.6 
(*) 
(*) 
(*) 
(*) 
(*) 

5.4 
(*) 

n 

8 

7.8 
•     7.8 
8 

7.3 
7.2 
7.6 
7.4 
7.6 
8 

8.2 
8.8 


Gross 
tonnage. 


133.74 
'   (*) 

(*) 

(*) 

(*) 

(*) 

862.16 

(*) 
1.220.91 

700.62 

629.46 

(*) 

(*) 

414.69 

188.72 

197.78 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 
88.58 

18SI.02 

(•) 

(*) 

203.88 

(*) 

(♦) 

443.52 

(*) 

204.01 

(*> 

(*) 

(*) 

(*) 

898.91 

118.07 

(*) 

153.66 

(*) 
(•) 
(*) 
669.04 

(*) 

188.79 
21.63 

(*) 

639.60 
<*) 
(*) 
(*) 
(*) 

474.62 
215. 74 
158.22 
156.77 
759.66 
(M 
(*) 
(*) 
(*) 

28.64 
194.81 
(*) 

(*>  « 
1,011.18 

1,002.40 

1, 015. 91 

986.62 

1,018.84 

1,020.60 

1, 060. 79 

1,0:11.47 

1,021.19 

1,126.85 

1,130.60 

1. 171. 99 


S 


jbt$i  oj  oarges  ana  8cow$ — uoniiinncu. 


Name. 

Length. 

Breadth. 

»^««-,tSSSa 

St.  LoniB  and  MissiMippi  Valley  Tranaportation  Company— 
Contiiine<t 

35 

Feet. 
225.6 
225.6 
227 
229 
230 
226 
226 
226 
225 
210 
.    224 
226 
226.8 
210 
228 
203 
225 
225 
225 
220.4 
220.4 
221.  7 
220.8 
219.6 
225 
225 
226 
227 
226.6 
226.5 
226 
236 
227.7 
226.6 
226 
226 
226 
226.4 
225.5 
226 
226 
227.7 
216.7 
202.7 
216.8 
228 
228.4 
227.7 
225.5 
238.4 
226 
228.6 
225 
225 
225 
225 
227.8 
227.8 

(*) 
(*) 
(*) 
(*) 
(*) 
(♦) 
200 
(*) 

n 

227.7 
(*) 

Feet. 
34.^ 
34.8 
85 
36.5 
36.7 
86.6 
86.4 
36.2, 
36 
40.4 
36.4 
37 
86 
40 
36 
40.6 
36 
36.8 
36.3 
32 
32 

34.5 
84.6 
34.7 
36.3 
86.8 
36 
36.6 
36.8 
36 
36.6 
36 
86.2 
86 
36 
36 
36 
36 
36 
36.6 
36.4 
36.4 
86 
36 
86 
37 
87 
37 
86.5 
36.4 
36.8 
36.6 
85 
35 
86 
36 
31.2 
31.2 

(*) 
(*) 
(*) 

P> 

'Is 

P) 

PI 

FmL 

8 

a2 

&4 
8.3 
&8 
8 

8.2 
&2 
8.2 
8.2 
8 
8 
8 

6.6 
8.2 
6 

7.6 
7.6 
6.7 
7.7 
7.7 
7.5 
7.6 
7.4 
5.3 
-    6,2 
6.8 
6.6 
6.7 
6.6 
6.8 
6.8 
6.8 
6.6 
6.8 
6.6 
6.6 
6.7 
6.6 
6.6 
8.2 
8 

7.9 
7.6 
8 

8.2 
7.3 
7.2 
8.1 
8.8 
8.2 
9 

5.8 
6.8 
6.6 
6.6 
6 
6 

n 
(*) 
(*) 
(*) 

(*) 

C*) 

(*) 

6.6 
(*) 
(*) 

1,129.63 
1  168L94 

36      

37 

1   193  11 

38 

1,1»7.31 
1,20L29 
1, 110. 48 

39 

40 

41 

1.SLL79 
1,1«2.14 
1,164.18 
1,287.81 
L181.26 
1,179.72 

42 

44     ..   ..              

45 

48 ^ 

47 •. 

48 

]  161.10 

•    60 

1,3U.66 
1, 177. 15 
1, 165. 81 

62 

53 

67 

1^248.54 
1,248.54 
1^107.39 
1,146.31 
1,154.02 
1, 121. 53 

68 

59 

60 

61 

62 

64 

1,096.62 
1,096.56 

»         66 

66 

1, 107. 39 

67 

1, 146. 06 

70 

1, 164. 15 

72 

1, 171. 60 

75 

1,137.10 

77 ; 

1, 123. 93 

78 

1, 151. 06 

79 , 

1,163.78 

80 

1, 144. 13 
1,118.74 
1,101.11  • 

81 

82 

83 

1,105.29 
1, 101. 63 

84 

85 

1.102.45 
1,127.97 
1,123.99 

86 

87 

88 .• 

1,202.23 

89 

1, 174. 62 

90 

"1,079.81 

91 

998.98 

92 

1,154.48 

93 

1,218.76 

95 

1,  220. 91 

96 

1,220.00 

97 

1. 185. 64 

98 ♦ 

99 7. 

1,237.12 
1, 141. 80 

100 

1, 274. 81 

101 

860.31 

102 

860.31 

103 

835.31 

104 

835.31 

105 

1,007.27 

106 

1,012.53 

TennesHnf.  and  Ohio,  and  MiasUaippi  River  Packet  Company, 
No8.  2to4 

n 

Tom  Wella  .                 .               

(•) 
229.57 

Transfer  No.  1 

XJkon 

(*) 

U.  S.  Enffinoor  DoDartraont  I'lO  in  all) 

(*) 

vidaiia . . . .^  .^:.T. . .: 

(*) 

V,  W.  Flowerroe 

414.00   .. 

W.  H.  Brown'a  Sons  (107  iu  all) 

(♦) 

Whitney 

(*) 

W.J.  V.  B.,  Nos.  Iand5 

r 

William  Gordon 

i.moi 

Woocl  

128.10 

Yantic 

(*) 

*Not  known.. 


APPENDIX   X — REPORT   OF   MAJOR   MILLER,  1737 

X3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  MISSOURL 

The  appropriation  for  this  work  was  made  in  the  river  and  harbor 
act  of  September  19. 1890,  and  in  submitting  the  project  for  its  expendi- 
ture it  was  recommended  that  the  money  be  expended  in  the  portion  of 
thQ  harbor  between  the  Merchants  and  Eads  bridges. 

The  approved  project  consisted  in  the  contraction  of  the  width  of  the 
river,  by  a  system  of  hurdles,  for  a  distance  of  13,000  feet,  to  an  aver- 
age width  of  about  2,000  feet,  in  order  to  remove  middle  bars  which 
interfered  with  navigation,  and  improve  the  ferry  landings  on  the-Illi- 
nois  shore. 

Appropriations  for  the  improvement  of  St.  Louis  Harbor  had  been 
made  as  far  back  as  1836,  and  a  longitudinal  stone  dike  was  built  at 
that  time  near  the  head  of  the  present  works  by  Capt.  R.  E.  Lee,  Corps 
of  Engineers.  Other  work  done  by  the  United  States  consisted  in  the 
builditig  of  stone  dikes  normal  to  the  current,  in  the  closing  of  Oahokia 
Chute,  and  the  revetment  and  protection  of  the  bank  in  Sawyer  Bend. 

The  present  project  contemplated  the  construction  of  twelve  hurdles, 
and  during  the  previous  fiscal  year  eleven  of  these,  varying  in  length 
from  325  to  2,075  feet,  were  constructed,  one  hurdle,  No.  5,  being 
omitted,  owing  to  the  fact  that  it  would  interfere  with  the  ferry  land- 
ing, and  the  outer  end  of  Ko.  8  was  left  incomplete  owing  to  the  great 
depth  of  water  found.  During  the  present  fiscal  year  the  work  has 
consisted  in  building  hurdle  Sio.  6;  in  extending  No.  8  to  the  river 
line;  in  repairing  Nos.  6  and  7,  damaged  by  drift  during  the  high  water 
of  July;  in  wattUng  Nos.  2  to  11,  ana  in  sinking  drift  above  the  hur- 
dles, which  served  the  purpose  of  wattling. 

The  result  of  this  work  can  not  be  determined  until  the  approaching 
low-water  season.  -  Soundings  show  that  a  large  fill  has  taken  place 
along  the  line  of  the  hurdles,  and  it  is  expected  that  when  the  water 
faUs  the  middle  bars  will  be  found  to  have  been  washed  away,  and  that 
the  ferry  landings  will  beanore  readily  approachable. 

The  amount  expended  up  to  June  30, 1891,  was  $109,303.77,  and  dur- 
ing the  fiscal  year  ending  June  30, 1892,  $41,226.44  were  expended. 
This  leaves  a  balance  of  $31,469.79,  which  will  be  used  in  repairing  any 
damage  to  hurdles  caused  by  ice  or  drift,  and  in  extending  the  hurdles 
farther  out  into  the  river,  should  it  be  found  necessary.  No  further 
appropriation  is  needed  for*this  work. 

The  material  used  in  the  work  was  purchased  by  contract  in  connec- 
tion with  that  for  improvement  of  Mississippi  River,  between  Ohio  and 
and  Illinois  rivers,  full  details  of  which  are  given  in  the  report  on  that 
work. 

The  five  model  barges  that  were  contracted  for  during  the  previous 
fiscal  year  were  delivered  and  paid  for. 

There  are  submitted  herewith  the  reports  of  Mr.  D.  M.  Currie,  assist- 
ant engineer,  and  Mr.  John  O.  Holman,  superintendent,  also  plate  4, 
by  reference  to  which  all  details  and  particulars  can  be  obtained. 

The  commercial  statistics  will  be  found  in  the  report  on  imi)rovement 
of  Mississippi  River  between  Ohio  and  Illinois  rivers. 

The  only  appropriation  for  this  work  was: 

By  act  of  September  19;  1890 $182,000 
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Money  statement 

Jtily  1,  1891,  balaoce  nnexpended $72,696.23 

June  30,  1892,  amount  expended  daring  fiscal  year 41,  228.44 

July  1,  1892,  balance  unexpended 31,  46SI.79 

July  1,  1892,  outstauding  liabilities 230.04 

July  1, 1892,  balance  available 31,239.73 


RBPORT  OF  MR.  D.  M.   CURRIK,  ASSISTANT  ENGIXKER. 

St.  Louis,  Mo.,  Jum  SO,  1S9S. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  ini- 
provement  of  St.  Louis  Harbor  during  the  fiscal  year  ending  June  30, 1892. 

This  work  was  in  continuation  of  that  of  the  preceding  year  and  comprised  the 
construction  of  hurdle  No.  5]  and  the  extension  of  No.  8,  repairs  of  No.  6  and  7,  and 
completing  the  obstrtiction  to  the  flow  of  water  to  the  stage  of  20  feet  above  extreme 
low  water,  by  wattling  and  sinking  drift  on  Nos.  1  to  11,  inclusive.  On  No.  12  the 
obstruction  was  left,  as  at  the  close  of  the  preceding  year,  at  tDe  stage  of  12  feet  above 
the  same  plane. 

In  constructing^  No.  5,  repairing  Nos.  6  and  1,  and  extending  No.  8, 1,685  linear  feet 
'of  hurdle  was  built,  and  in  the  whole  work  816  piles  were  driven,  ^9  stringers  xrere 
placed,  98,725  square  feet  of  mattress  for  foundation  and  118,185  square  feet  for  sink- 
ing drift  was  fabricated  and  sunk,  109,735  square  feet  of  hurdle  was  wattled,  and 
3,^  square  feet  of  bank  was  revetted. 

The  report  of  Mr.  John  O.  Holman,  superintendent,  transmitted  herewith,  con- 
tains further  details. 

Very  respectfully,  your  obedient  servant, 

D.   M.  CURRIR, 

A99'i8taiU  Engineer, 
Maj.  A.  M.  Miller, 

Carps  of  Engineers,  U.  8.  A, 


report  of  MR.  JOHN  O.   HOLMAN,   SUPERINTENDENT. 

St.  Louis,  Mo.,  Juw  SO,  1898, 
Major:  I  have  the  honor  to  submit  the  following  report  of  the  operations  for  im- 
proving the  harbor  at  St.  Louis,  Mo.,  for  the  fiscal  year  ending  June  30,  1892: 

The  work  performed  during  the  year  comprised  the  construction  of  No.  5  hurdle, 
the  extension  of  No.  8  to  the  river  line,  the  repair  of  Nos.  6  and  7,  the  wattling  of 
Nos.  2  to  11,  and  the  sinking  of  drift. 

The  amount  of  work  done  on  each  hurdle  and  the  lengths  driven  on  Nos.  5  to  8 
are  given  in  the  following  table : 


>rnin>iAr 

Length. 

Pile». 

Depth 
driven. 

String- 
ers. 

HatiieM. 

Eeret- 
mont. 

WatUing. 

Hurdle. 

Drift, 

1 

Lin.  feet. 

No. 

Feet. 

No. 

8q.  feet. 

8q.  feet. 
2,000 
3,150 
7,500 
6,435 
23,400 
48.700 
27,000 

Sq.feet. 

Sq.feet 

2             ..  .  :  .... 

«*. 

"3,206' 

1.650 

3 ;;;:::;:::: i. .....::: 

2,640 

4 ■ 

5,930 

5 

880 

403 
128 
61 
234 

6,797 

1,771 

897 

3,634 

Ill 
33 
15 
60 

67.200 

11,550 

6    

275 
100 
430 

16.300 

7 

21,120 

8        ..          .     ,          

31,525 

22.4S0 

9      

10,200 

10 

13,075 

u 

1 

3,960 

Total 

1,685 

816 

13,009 

209 

98,725 

118,165 

3,200 

109,735 
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In  constructing  No.  6  hurdle,  four  rows  of  piles  were  driven  12  feet  apart,  with  the 
piles  in  each  row  spaced  8  feet  apart.  Stringers  were  placed  at  the  20-foot  stage,  2 
feet  below  the  tops  of  the  piles,  one  at  each  bent  of  8  feet  and  a  longitudinal  stringer 
on  the  upstream  row.  The  mattress  was  80  feet  in  width,  10  feet  above  and  about 
30  feet  below  the  piling,  with  its  shore  end  protected  by  3,200  square  feet  of  revet- 
ment. This  peculiar  form  was  used  with  a  view  of  allowing  the  Madison  Ferry  Com- 
pany the  use  of  the  hurdle  for  a  temporary  roadway  over  it,  but  the  large  bar  that 
formed  under  hurdle  No.  4  and  the  deep  water  found  outside  of  it  have  changed 
their  plans. 

Owinff  to  the  depth  of  water  No.  8  hurdle  was  not  completed  during  the  spring 
season,  but  the  fill  which  had  occurred  after  the  close  of  the  work,  June  9,  allowed 
its  extension  to  the  river  line. 

Hurdles  Nos.  6  and  7  were  broken  at  the  river  ends  by  the  heavy  drift  during  the 
high  water  of  July,  aided  by  the  absence  of  No.  5.  On  No.  6,  200  feet  was  carried 
away  and  150  feet  of  the  drift  row  broken,  the  hurdle  row  below  remaining  in  good 
condition.  On  No.  7,  200  feet  of  the  drift  row  was  pushed  down  against  the  hurdle 
row.  These  hurdles  were  redriven  to  the  river  line,  using  the  old  hurdle  row  as  the 
new  line  for  the  drift  row. 

Wattling  was  placed  on  all  the  hurdles  except  Nos.  1  to  12,  and  drift  mattresses  on 
Nos.  1  to  7,  on  the  drift  which  accumulated  after  the  close  of  the  spring  season. 

No.  1  required  only  a  small  mattress  at  the  river  end,  the  drift  being  well  sandod 
in  the  full  length  of  the  hurdle  to  nearly  the  20- foot  stage.  Mosi  of  the  drift  on 
Nos.  2, 3,  and  4  was  sanded  in  requiring  only  small  mattresses  to  hold  the  loose  drift 
in  position.  The  drift  row  of  these  hurdles,  Nos.  2  to  4,  were  wattled  from  the  drift 
or  drift  mattress  to  the  20-foot  stage.  The  wattling  on  No.  5  was  placed  on  the  third 
row  to  the  20-foot  stage  except  250  feet  at  the  river  end,  where  it  was  raised  only  to 
the  12-foot  stage.  On  No.  6, 7,  and  8  the  wattling  was  placed  on  the  hurdle  row  to 
the  20- foot  stage,  bat  only  to  the  12-foot  stage  on  the  new  work  at  the  river  ends. 

In  the  spring  season  Nos.  9  to  12  were  wattled  to  the  12-foot  stage.  The  fill  under 
these  hurdles  allowed  the  wattling  of  Nos.  9  and  10  and  700  feet  at  the  shore  end  of 
No.  11  io  the  20-foot  stage. 

The  drift  mattresses  on  Nos.  5,  6,  and  7  were  much  larger  than  on  the  hurdles  above 
the  one  on  No.  6,  extending  the  full  length  of  the  hurdle. 

The  maximum  number  of  persons  employed  during  the  forty-nine  days  of  field 
work  was  164,  of  whom  10  were  subsisted. 

A  sketch  of  the  locality  accompanies  the  report  showing  the  location  of  the  work 
done.    The  soundings  and  bar  lines  show  a  large  fill  over  the  entire  work. 

The  stage  of  water  referred  to  in  the  report  and  sketch  is  the  stage  shown  by  the 
St.  Louis  gauge. 

Very  respectfully,  your  obedient  servant, 

John  O.  Holman, 

Superintendent, 

Maj.  A.  M.  Miller, 

Corps  of  Engineers,  U,  8.  A. 


X  4. 

IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
structions to  navigation  in  the  shape  of- leaning  timber,  snags,  stumps, 
etc.,  and  the  construction  of  wing  dams  to  facilitate  the  passage  of 
boats  over  the  shoals  during  low  stages  of  water. 

The  work  was  begun  in  1880,  and  has  been  continued  when  funds 
were  available  up  to  the  present  time. 

The  principal  work  of  the  year  consisted  in  raising  the  crest  of  dam 
at  Pryors  Mill.  This  work  was  commenced  on  July  1  and  completed 
September  5.  Eleven  cribs,  16  feet  longby  11  feet  wide  and  of  an  average  j 
height  of  2  feet,  were  constructed  and  placed  in  position  in  the  old  dam.^3^^ 
Rock  to  the  amount  of  697  cubic  yards  was  deposited  in  these  cribs 
and  in  the  old  structure.  This  work  has  been  successful  in  turning  the 
flow  of  the  river,  at  low  water,  into  the  left  chute,  therebv  eriviner  amole 


1740       REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  S.  AKMr. 


A^fter  this  work  was  completed  snaggiiig  operations  were  commenet-c 
at  Arlington  and  continncd  to  the  mouth  of  the  river,  a  distanoe  of  i:> 
miles.  The  number  of  snags,  logs,  etc.,  removed  was  419;  2,153  tre*^ 
were  cut  down,  and  8  rack-heaps  and  1  bowlder  removed  from  th*^ 
channel.  This  work  has  placed  this  part  of  the  river  in  good  navigable 
,  condition. 

The  steamer  Pin  OaJc,  with  crew,  was  hired  December  28  to  tT&nnary 
1  to  remove  some  channel  snags  and  in  the  construction  of  an  exi€'ii- 
sion  to  spur  wall  at  Bocks  Bar. 

The  details  of  the  season's  operations  are  shown  in  the  report  of 
assistant,  Mr.  J.  W.  Beaman,  which  is  forwarded  herewith. 

The  unusually  high  water  of  this  spring  has  left  many  snags  in  the 
channel,  and  they  will  be  removed  as  soon  as  the  water  is  at  a  low 
stage.  Training  walls  will  also  be  built  at  one  or  more  of  the  upper 
shoals  in  order  to  concentrate  and  deepen  the  water.  The  balance  re- 
maining on  hand  at  the  end  of  the  fiscal  year  will  be  expended  at  Hock^ 
Bar  and  in  removing  obstructions. 

While  statistics  show  that  there  has  been  a  decrease  in  the  rafting 
commerce,  an  increase  of  34  per  cent  has  occurred  in  the  genersJ  steam- 
boat commerce. 

The  estimated  cost  of  this  improvement  was  $50,000,  but  as  new  ob- 
structions are  continually  forming,  it  will  require  appropriations  firom 
time  to  time  to  keep  the  channel  open  at  low  water  after  the  prmcipal 
work  has  been  done. 

The  former  appropriations  are : 


By  act  of— 

Juno  14,  1880 $5,000 

-       MarchS,  1881 10,0()0 

Angii8t2,  1882 10,000 

Julys,  1884 •.  5,000 


By  act  of— 

Augusts,  1886 , $7,500 

August  11,  1888 5,00r> 

September  19,  1890 ^UOO 


Money  statement 

July  1, 1891,  balance  unexpended $3,884.04 

June  30, 1892,  amount  expended  during  fiscal  year 2, 073. 55 

July  1,1892,  balance  unexpended 1,810.49 

July  1,  1892,  outstanding  liabilities 62.12 

July  1, 1892,  balance  available 1,748.37 

Amount  appropriated  by  act  .approved  July  13,  1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 748. 87 

(  Amount  thatcan  beprofitably  expended  in  fiscnl  year  en  ding  June  30, 1894  10, 000.00 
}  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1800  and  1867. 


lUSrORT  OF  MR.  J.   W.   BKAMAN,  ASSISTANT  KNGIKKEB. 

Jefferson  Citt,  Mo.,  June  SO,  ISjUt, 
Ma.tor:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
the  Gasconade  River,  Missouri,  for  the  fiscal  year  ending  June  30,  1892: 

At  the  close  of  the  fiscal  year  ending  June  30,  1891,  a  small  force,  composed  of  a 
foreman  and  throe  men,  was  employed  in  quarrying  rock  at  Pryors  Dam,  30  miles 
above  the  mouth  of  the  Gasconade  River.  The  work  of  quarrying  rock,  building 
cribs,  and  placing  the  rock  qiiarried  occupied  the  above  force  from  July  1  tcyfieptem- 
ber  5.    During  this  time,  eleven  cribs,  16  feet  long  by  11  feet  wide  by  2  feet  avenge 
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iiei^hty  were  built,  and  in  them  and  in  the  old'^Rtructure  of  the  dam,  upon  which  the 
cribs  were  built,  were  deposited  697  cubic  yards  of  riprap  rock. 

Ab  the  structure  upon  which  the  cribs  were  built  is  an  old  one  and  somewhat 
undermined  by  river  action,  the  stability  of  the  work  can  be  determined  at  the  next 
low- water  season  better  than  at  time  of  completion. 

So  far  the  new  structure  has  accomplished  what  was  designed  by  the  project  and 
has  proved  effectual  in  turning  the  whole  flow  of  the  river,  at  the  lower  stages,  into 
the  left  chute,  thus  providing  ample  water  in  the  *'  Bend"  when  there  is  suflicient 
water  for  steamboat  navigation  on  the  shoals  below.  ^ 

This  work  having  been  completed  on  September  5,  in  accordance  with  your  letter 
of  instructions  of  August  17,  snagging  operations  were  begun  at  Arlington,  a  point 
on  the  river  138  miles  above  its  mouth. 

The  following  table  indicates  the  work  done  from  September  5,  1891,  to  January  1, 
1892,  inclusive :  , 

Snags,  logs,  etc.,  removed  from  the  channel 419 

Trees  over  6  inches  in  diameter  felled 763 

Trees  under  6  inches  in  diameter  felled 1,390 

Bowlders  removed  from  channel / 1 

Kack  heaps  removed 8 

Miles  of  river  worked  over 138 

By  the  above  the  river  was  cleared  of  snags  and  overhanging  trees  from  Arlington 
'  to  the  mouth,  a  distance  of  138  miles,  and  put  in  good  navigable  condition  as  far  as 
suags  and  trees  were  concerned. 

From  September  5  to  December  11  4he  organization  of  the  force  was  a  foreman,  a 
teamster  and  team,  and  two  laborers. 

From  December  28  until  the  morning  of  January  1,  the  steamer  Tin  Oak,  with  crew 
of  six  men,  was  employed  for  42  hours  at  $2.50  per  hour,  in  the  removal  of  some  chan- 
nel snags,  and  in  the  construction  of  a  crib  in  the  extension  upstrcam^  of  the  spur 
wall  at  right  angles  to  the  cross  dam  at  Bocks  Bar. 

The  repair  of  a  break  40  feet  in  length,  in  the  cross  dam,  was  included  in  the  proj- 
ect covered  by  your  instructions  of  December  23.  A  sudden  rise  of  the  river  pre- 
vented the  execution  of  this  work  of  repair. 

Since  January  1, 198  cubic  yards  of  riprap  rock  have  been  ^[uarried  and  placed 
ready  for  quickly  filling  in  the  broken  part,  and  the  strengthening  of  the  remainder 
of  the  cross  dam. 

As  reported  by  river  men,  the  unusually  hi^h  water  of  this  spring  has  left  many 
snags  in  the  channel,  which  will  necessitate  in  their  removal  the  emi)loyment  of  a 
force  of  four  men  and  a  team  for  probably  two  months  or  more. 

Several  of  the  upper  shoals  need  contraction  works  similar  to  those  which  have 
been  built  on  the  lower  river,  one  or  more  of  which  may  probably  be  built  with  the 
appropriation  yet  unexpended. 

The  year  has  been  a  prosperous  one  for  the  steamboat  trade,  as  will  be  indicated  by 
the  commercial  statistics  accompanying  this  report.  The  rafting  interest  is  grad- 
ually shrinking,  due  to  the  scarcity  of  timber  along  the  banks.  These  two  interests 
will  continue,  the  one  to  increase,  the  other  to  decrease,  ^as  the  forests  are  felled  and 
replaced  by  fields  of  wheat. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Beaman,'* 

Aeaistant  Engineer, 

Mi^.  A.  M.  Miller, 

Corp«  of  Engineers,  U,  S,  A» 


Commercial  statiaiics,  Gasconade  Biver,  Missouri, 


Articles. 


Hay,  grain,  seed,  etc 

Lnmber,  logs,  wood,  railway  tics,  etc 

Live  stock 

Prodace 

Salt 

Iron,  nails,  etc 

Farm  machinery 

Choral  merchaudihe 

Totals 


24^458 
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ZUt  of  steam-power  boats  engaged  in  comfherce  on  the  Oasoonade  Biver  during  the  year  1891. 


Name. 


Length. 


Breadth. 


Depth. 


Giosa 
tonnage. 


Oaaconade 

Jumbo 

Pin  Oak... 
Eoyal 


107 
57 
05 
86.6 


Feet. 
22 
16 
17.6 
24 


Feet. 
3.3 
2.75 
2.2 
3 


Tont. 
74 
26 

43.06 
44.82 


Xs. 

IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI. 

The  project  for  the  improvement  of  this  stream  has  consisted  in  the 
removal  of  obstructions  to  navigation,  such  as  snags  and  leaning  tim- 
ber, by  dredging  channels  through  shoal  places,  and  the  construction 
of  cross  and  wing  dams  to  concentrate  the  water  over  shoal  places. 
The  constniction  of  a  lock  and  dam  near  the  mouth  of  the  river  was 
also  authorized  by  the  last  river  and  harbor  act. 

On  September  18,  a  small  party  was  organized  for  the  purpose  of 
removing  snags  and  overhanging  trees  from  the  river.  Work  was  com- 
menced at  the  mouth  of  the  river,  and  by  November  30,  when  opera- 
tions were  suspended,  had  reached  Big  Gravois  Shoal,  80  miles  above 
the  mouth.  Sixty-six  snags,  logs,  etc.,  were  pulled,  342  trees  cut  down, 
42  drift  trees  were  cut  up,  and  2  rocks  removed  from  the  channel. 
This  work  has  placed  this  part  of  the  river  in  good  navigable  condition. 

Discharge  observations  at  Brennekes  and  Burds  shoals  were  con- 
tinued, and  the  results  were  computed  and  tabulated.  A  line  of  levels 
was  also  run  from  the  foot  of  Bices  Island  to  near  the  foot  of  Bound 
Bottom  Shoal  in  connection  with  the  discharge  observations.  The 
reading  of  the  gauges  at  Brennekes  Shoal,  Osage  City,  and  Burds 
Shoal  were  also  continued. 

An  amended  plan  for  the  proposed  lock  and  dam  near  the  mouth  was 
made,  the  lift  being  changed  from  8.5  to  10.5  feet,  and  the  width  from 
50  to  52  feet.  This  will  increase  the  proposed  channel  depth  of  4  feet 
to  6  feet.    The  estimated  cost  of  the  lock  and  dam  is  $200,000. 

A  survey  for  a  reservation  at  the  proposed  site  of  lock  was  made,  and 
it  was  requested  that  condemnation  proceedings  be  instituted  by  the 
Attorney-General  to  obtain  possession. 

The  details  of  the  work  are  given  in  the  report  of  Mr.  J.  W.  Beaman, 
assistant  engineer,  forwarded  herewith. 

The  readings  of  the  gauge  at  Tuscumbia  were  kept  up  during  the  year 
and  are  given  in  the  accompanying  table. 

The  work  done  has  been  of  great  benefit  to  the  navigation  of  the 
river,  rendering  it  safer  and  also  enabling  steamboats  to  navigate  it  at 
lower  stages  of  water  and  for  longer  periods. 

The  unusual  high  water  of  this  spring  has  probably  brought  down  a 
fresh  supply  of  snags,  which  will  be  removed  at  low  water.  It  is  not 
proposed  to  commence  work  on  the  lock  and  dam  until  a  sufficient 
amount  of  money  has  been  appropriated  to  warrant  starting  it. 

Of  the  amount  asked  for  fiscal  year  ending  June  30, 1894,  it  is  pro- 
posed to  expend  $10,000  in  removing  obstructions,  dredging,  and  build- 
ing wing  dams  when  found  necessary,  and  $100,000  in  constructing  lock. 
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The  former  appropriations  are — 

By  act  of— 

March  3,1871 $25,000 

June  10, 1872 25,000 

March  3, 1873 25,000 

June  23,  1874 25,000 

June  18, 1878 20,000 

March2, 1879 20,000  i 


By  act  of— 

June  14,  1880 $30,000 

March  3,  1881 20,000 

Augu8t5,  1886 10,000 

August  11, 1888 5,000 

September  19,  1890 55, 000 


Money  statement. 

July  1, 1891,  balance  unexpended $54, 070. 53 

June  80,  1892,  amount  expended  during  fiscal  year 5, 772. 25 

July  1,  1892,  balance  unexpended 48,298.28 

July  1,  1892,  t)utstanding  liabilities 481.13 

July  1,  1892,  balance  available 47,817.15 

Amount  appropriated  by  act  unproved  July  13,  1892 50, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30,  1893 97, 817. 15 

(Amount  (estimated)  required  lor  completion  of  lock  and  dam 110, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  110, 000. 00 
Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   J.   W.  BEAM  AN,   ASSISTANT  ENGINEER, 

Jefferson  City,  Mo.,  June  SO,  1892. 

Major  :  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
the  Osage  River,  Missouri  and  Kansas,  for  the  fiscal  year  ending  June  30,  1892 : 

During  the  year  observations  for  river  discharge  have  been  continued,  with  an 
intermission  frojp  November  29  to  April  5.  On  May  31,  172  computations  of  river 
discharge,  covering  the  observations  at  Brennekes  and  Burds  shoals  from  May  8, 
1891,  to  November  25,  were  transmitted  to  vour  oflSce. 

Gauges  have  been  observed  daily  througli  the  year  at  Brennekes  Shoal  and  Osage 
City,  and  at  Burds  Shoal  since  October  11. 

A  line  of  levels  has  been  run  from  the  foot  of  Rice«  Island,  13  miles  above  tlie 
mouth  of  the  river,  to  near  the  foot  of  Round  Bottom  Shoal,  25  miles  from  the  mouth, 
as  other  work  would  permit. 

A  survey  for  a  reservation  within  which  to  construct  a  lock  and  dam  at  the  foot 
of  Brennekes  Shoal  was  made  September  26,  in  accordance  with  your  instructions 
of  September  16.    A  plat  and  notes  of  tlie  same  was  duly  transmitted  on  October  27. 

All  the  above-noted  work  has  immediate  connection  with  the  projected  improve- 
ment of  the  river  by  lock  and  dam. 

In  accordance  with  your  letter  of  instructions  of  July  1,  on  July  6  and  7  an  exam- 
ination was  made  of  the  railway  bridge  across  the  Osage  River  at  Osceola,  Mo. ,  on 
the  line  of  the  Kansas  City,  Fort  Scott  and  Memphis  Railroad.  Of  this  bridge  as  an 
obstruction  to  navigation,  Capt.  Otto  Marker,  master  of  steamer \62acAi;  Diamandy  made 
complaint  to  the  honorable  Secretary  of  War  by  letter  of  June  22,  1891.  A  report 
based  upon  the  examination  of  this  bridge  was  duly  transmitted  to  your  office  July  8. 

In  accordance  with  your  letter  of  instructions  of  August  18,  on  September  21  a 
small  party  was  detailed  to  remove  the  snags  and  overhanging  trees  from  the  river. 
The  party  consisted  of  four  men  and  a  team  with  an  outfit  of  capstan,  skitf,  wagon, 
and  tools,  and  was  employed  in  snagging  until  called  in  on  account  of  bad  weather 
and  lateness  of  the  season  on  November  30. 

The  work  between  September  21  and  November  30  may  be  tabulated  as  follows : 

Snags,  logs,  etc.,  removed  from  channel 66 

Overhanging  trees  removed  from  bank 342 

Drift  trees  along  bank  cut  up ■*?\rvl^ 

Rocks  removed  from  channel JjQl^S^  '91  .V?^^^ l^ 

Miles  of  rivw  worked  over 80 

By  the  above  work  the  river  was  placed  in  good  navigable  condition,  as  far  as 
snags  and  overhanging  trees  are  concerned,  from  the  Big  Uravois  Shoal  to  the  mouthy 
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Tbi^re  in  more  nr  leas  Btusimboat  commt^ce  nil  nloa^  the  line  of  tlie  ri%'er  fix>m  '. 
miles*  above  Onei-ola  to  the  iiiuiilh,  a  iHwtaucc  of  245  uiile«. 

The  lilack  Diamond,  of  is.t  tuuH  hurJoii,  pliea  from  Oiic-eolti  up  tbo  river  15  tull««l 
ami  dov%  n  tlitv  river  *)**  niik^8. 

TIiL*  J/ifrit  iJr^/, of  19.(X'i  toil* Inirdtn,  rutin  from  Ironton,  135  niiloflabovo  th© mouth, 
to  TuwiiimbLip  a  streteli  of  Tfj  uiilef*. 

Ill*"  lurger  stt  uiiiborit^,  Jt'hn  JL  Hu(fo,  Frcdrrick,  aud  Edna^  nui  from  the  luonth  to 
Tusietuubra,  ii  <li8t!vnet^  of  tlt^  inib'S,  and  to  iutrriiiediate  ]Hiiiit^. 

Nothing':  has  been  done  on  thvs  iipoKr  Osat^o  litver  above  tlir^  Bi^^  Gmvois  »incc  tho 
flpriTii;  of  IHS:^,  when  tht;  rivin-  wa«  ali  worked  over  from  tht^  iinnith  to  Oareobi. 

Tin*  hi|fli  water  <jf  this  ssprinn,  the  highest  Bime  IHH2^  will  probably  leave  a  new 
aad  Isir^e  ilepoait  of  siia^s  .ill  along  the  line  of  the  river, 

The*ie  ihoiild  all  be  rtMiioved,  as  wtdl  aa  the  ovcrbaii^j^mg  trees  from  the  banks,  &otti 
the  mouth  to  Osceola  anil  above. 

The  year  hau  been  a  sati-sfactory  obo  to  loeal  steAnihoate^  as  will  be  indlcatod  by 
the  areouipauviug  Btatistieal  table  of  commerce  for  the  caleudor  year  ending  Decem- 
btjr  31,  1891. 

\gtj  resjiectfully,  your  obedient  acrvaiit, 


Maj*  A.  M.  MttJ.KR, 

Corps  of  Eh  if  incurs  J  U,  S.  A, 


AmiMUmt  Engineer, 


if  gauffe  at  Tttscumhiaj  Mt>,f  forfin^al  ^ear  eniling  June  SOj  tS9i* 


Day. 


1. 
2 
3 
4 
5 

«; 

7 
8. 
0 
10 
11 
12 
13 
U 
IS 
Ifi 
17 
18 
10 
2tf 
21 
22 
23 
24 
25 
26 
27 
28 
ii« 
30 
31. 


Jnly* 


Aug. 


ifi.ao 

14.45 
13,75 

12,  lU  I 
a  70 

K,  :t5 
7,  Hi 

fl  ao 

fi.70 
fi.Hl) 
0.  J5 
5.  IK> 
7.20 
9/25 
10.  IS 
lO.lMf 
0.  m 

7.tia 

0.  (15 
6.20 
6.45 

fi.lO 

"i.m 

7.05 
7.40 
7.115 
7.80 
7.25 


B.)5 
5.35 
4,fl5 
4.40 
n  05 
fl.30 
6.60 

Ii  as 

K.25 
7.10 
5.50 
4.35 
3.50 
3.05 
2.70 
2.35 
2.10 

1.  00 
1.76 
J.»5 

2.  m 
a  OS 
5.00 

4.ao 

4.10 

3.80 
3.15 
2.75 
2.35 
2.00 


Sopti, 


1.75 
1.55 
1.40 

i,:io 

1.15 
1.05 
.95 
.J*5 
.75 
.70 
.70 
.65 
.00 
.00 
.55 
.50 
.50 
.45 
.4U 
.4iJ 

.  ;i5 
.:*5 

.25 
.25 

,21) 
.30 
»25 
.20 


Oct. 

Nov. 

.15 

-.05 

.15 

-.05 

.10 

.05 

.lt> 

.o,s 

.10 

.05 

,10 

.00 

.15 

.05 

.15 

.20 

.15 

.35 

.15 

.40 

.15 

.45 

.10 

.40 

.10 

.40 

,15 

.40 

.15 

.  35 

.10 

.75 

.10 

.80 

.10 

1.15 

Aii 

1.00 

.10 

1.05 

.05 

1.15 

.05 

1.45 

.05 

1.75 

.Olt 

l.SO 

Am 

L(Kt 

JjO 

1.35 

,00 

1.25 

.00 

1.20 

.00 

1.15 

—.05 

1.00 

-.05 

Doc. 


Jaa. 


.06 
.80 
.»5 
1.15 
1.50 
1.  05 
1.00 
1.50 
1.441 
1.25 
1.20 
1.25 
1.25 
1.20 
1.15 
1.10 
l.fMl 

.85 
.1*0 
'  .80 
.8(1 
.75 
.75 
.71) 
.70 


.55 


l.SO 

4.15 

5.30 

5.75 

5.&a 

5.  "fl 

5.B5 

4.00 

4,40 

3.75 

3.35 

.1,25 

3.441 

3,70 

3,3!i 

3.  05 

2.70 

2. 25 

2.  .-ij 

2,>^> 

2,65 

2.r»0 

2.  3.^> 

2.11} 

1,  05  I 

LK.> 

LHIT  I 

1.70  I 

1.  e">  ! 

1.00 
1.60 


Feb. 


MArcL. 


'l.ts 
2.45 

a.  no 

11.20 
14.  &0 
16.  70 
17. 15 
15.65 
U.H^ 
12.6t» 
11.25 

9.70 
11.25 
11.40 
10.75 

0.90 
13.  95 
111.25 
21.  70 
21.15 
18.90  I 
Ifi.  :i5 
10.50 
22.30 
22.75 
21,90 
19.  tW 


17.20 
10,  m 
10.30 
l&.OO 
13,2.^ 
10.  70 
10,  75 

mm 
ifl.  u 

la.  7(1 

15.  40 
17.15 

in.  90 

17. 10 
17.00 
15,00 
14.75 
13.35 
11.05 
0.20 
6.05 
0.40 
14.fi5 
17.  50 
17.05 
17.  40 

16.  (to 
15.  30 
14.15 
13.05 
12.50 


April. 


12.30 

u.m 

n.J5 
14.90 
1R,25 
Z0.35 
19.  K5 
17.90 

16.  $0 
15.'65 
16.25 
14.  SO 
12.70 
10.  »5 
11.30 
10.85 
10.80 
12.40 

9.B5 

u.m 

17,  70 

10.  W) 
10.00 

11.  «0 
13.55 
12.50 
10.90 

tF.20 
8.5S 
8.25 


Mjij. 


aoa 

8.40 

9.fn 

9.40 
10.00 

moo 

9.96 

10.00 
9.80 
11.46 
12.30 
12.10 
13.95 
19.90 
35.90 
28.50 
30.60 
31.60 
31.35 
29,55 
27.60 
25.00 
22,15 
10.  40 
17.25 
16.00 
14.90 
13.65 
13.40 
12.55 
14.25 


Julio. 


22.90 
27.85 
31.10 
32.25 
3L75 
3U.4D 
2B.15 
27.00 
3S.06 
22.00 
21.46 

laso 

17.15 
13.40 
i.2S 
1. 35 
&.20 
BtlO 

I.  as 

4.00 

4.95 
1.70 
4.4(1 
4.10 
140 
^U 
3.00 
2» 
2.65 
2.70 


CommavuiJ  sUiii^licii. — 0»age  J^upr,  Missouri  *"*{{  A^n^a*^    qqq|p 

Arhvlm, 

1S09. 

JSL       _ 

im 
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List  of  steam-power  boats  engaged  in  oommerce  on  Osage  River  during  the  year  1891. 


Kame. 


Length. 


Broodth. 


Depth. 


Gross 
tonnage. 


Annie  Dell  — 

Benton 

Black  Diamond 

Kdna 

Frederick 

Holona 

John  B.  Hago  . 


Feet. 

70. 
197. 

72.6 
102. 

96.4 
194. 
127. 


Feet. 
16. 
33. 
14.4 
21.5 
14.3 
33. 
20. 


Feet. 
2. 
5. 
2.3 
4.7 
3. 

4.5 
3. 


Tons. 

19.05 

398.08 

18.40 

83.35 

82.51 

352. 41 

136.88 


X  6. 

IMPROVEMENT  OF  KASKASKIA  RIVER,  ILLINOIS. 

The  improvement  of  this  stream  has  consisted  in  deepening  the  water 
over  the  two  principal  shoals  between  the  mouth  and  Evansville,  name- 
ly, the  Kine  Mile  Shoal,  and  the  Evansville  Shoal,  and  in  removing 
snags  and  obstructions  from  the  river.  The  stream  was  practically 
blocked  near  its  mouth  during  the  low-water  season  by  the  Nine  Mile 
Shoal,  over  which  there  was  often  a  depth  of  only  9  inches,  when  the 
St.  Louis  gauge  read  6.5  feet. 

The  first  appropriation  for  improving  the  river  was  coutained  in  the 
river  and  harbor  act  of  September  19, 1890,  and  by  the  time  the  project 
for  its  expenditure  was  approved,  the  low- water  season  had  passed,  and 
work  was  deferred  until  this  year. 

A  party  was  organized  on  September  17, 1891,  and  the  improvement 
was  commenced  at  Nine  Mile  Shoal,  where  a  channel  75  feet  in  width 
and  36  inches  deep  at  low  water  was  excavated  through  rock,  the  mate- 
rial removed  being  placed  in  a  dike  665  feet  long  on  the  east  side  of  the 
channel  and  in  walls  on  each  side  of  cut,  which  were  to  deflect  and 
concentrate  the  water  through  the  cut.  This  work  was  completed 
October  30.  The  party  was  then  transferred  to  Evansville  and  work 
was  begun  on  the  shoal  at  that  point  on  November  2,  and  consisted  in 
excavating  a  channel  whose  dimensions  were  to  be  75  feet  wide  by  36 
inches  deep,  through  the  shoal.  The  conditions  and  character  of  work 
at  this  locality  were  quite  different  from  the  work  at  Nine  Mile  Shoal, 
as  the  material  that  was  to  be  removed  consisted  of  stone  bowlders  and 
blue  clay,  mixed  with  gravel  and  mussels,  in  place  of  rock,  as  at  the 
former  locality,  and  necessitated  the  building  of  a  cofferdam  inclosing 
the  proposed  excavation,  in  order  that  the  cut  might  be  dug  out.  Work 
was  continued  until  December  17,  wh^n,  the  appropriation  being  nearly 
exhausted,  it  was  stopped.  The  cliannel  was  not  completed  up  to  the 
desired  width,  75  feet,  but  was  60  feet  wide  and  34  inches  deep.  The 
excavated  material,  a«  far  as  possible,  was  used  in  building  dikes  from 
either  shore  and  extending  along  the  sides  of  the  cut,  to  direct  and 
concentrate  the  water  through  the  new  channel.  While  work  was  in 
progress  at  Evansville  Shoal  a  small  party  was  organized  to  remove 
the  snags  from  there  to  the  mouth.  Five  good-sized  snags  were  removed 
in  the  first  1.5  miles  below  Evansville,  when  a  sudden  rise  in  the  river 
stopped  the  work.  •  C 

The  details  of  the  season's  operations  are  shown  in  the  report  of  Mr. 
Richard  Klemm,  assistant  engineer,  which  is  forwarded  herewith  and 
to  which  attention  is  invited. 
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stream  at  lower  st^ages  than  foiinerly  and  fbr  low  water  seasoDS  of 
greater  leagtlu 

Should  iinotber  appropriation  be  i]>ade  for  this  improvement,  it  will 
be  expend ctl  in  comph*ting  the  work  at  the  Evaasville  Slioal,  in  cut- 
ting a  channel  through  thesh*ml  at  PJum  Creek j  and  in  removing  i^nags 
fi'om  New  Athens  to  the  mouth* 

The  estimated  cost  of  the  impmvement  was  $10,000;  the  former  ap- 
propriation WRB 

By  act  of  September  19, 1890,,, „.--->.„„, .._  $6^000 

July  1, 1801,  tmlanc^  imc^xpt^iidcd -. ..,._„„-.-„..,_......,  96,0O0,(«1 

Jnue  30, 1892,  amount  expetjiU^d  during  ilHcjil  year , ,  - .  > . .    &,  700, 48 

July  1, 1892,  Imlanci*  uurxpcmd**d  ._...._. .,.,        339, 52 

Ainoniit  apivropriiited  liy  nt  t  appni ved  July  13. 1892 4j  500, 00 

Amount  available  for  fiscal  year  ending  J uae  SO,  1893 .  - ,  - , 4, 739, 52 


REPOKT  OF  MH.   ftlCIfARD  KI^^M^  ASSISTANT  ja«Otl«KBIt. 

St.  Lou  IB,  Mo.,  Jannar^^i  ISBi. 

MMORt  1  lift ve  tbe  honor  t<>  Bubuiit  here witli  the  following  re]Mirt  on  work  don© 
in  removiuf^  slionk  lu  K^^^karikia  Rivor  at  two  pluees,  nauiely:  Bhoal  nej^  the  mouth 
of  Nina  Mife  Crt-^ek,  and  eiiioiil  at  Evauaville,  III. 

In  ftccordtiu^ts  witb  your  ordert  a  party  wtw*  orjrsiuizfd  SeptcMiilior  17,  1891,  consLHt- 
lug  of  onu  asaistaut  ongiuisf^r  and  two  rodiui^n.  Hugiuei?riu||  matruuieuta  and  work- 
ing fctwlfi  wert^  n^'eivod  from  the  licud  oftko  and  from  tbo  Kugiutior  depot,  foot  of 
ATHetial  atreet,  a  list  of  wliit?h  is  eontaiufd  iu  thv^  pn>]it^rty  return  m^eompanyiug  this* 
report.  This  party  procwded  to  t  liii«t#^r,  10,,  peri^tBamec  Crytftal  i'ity,  and  from  ihtire 
tt*  Nine  ilile  f<houl  por  steamer  Xick  >Saitn\ 

Tlie  ujoutli  of  tli«  Kfwjknskia  Uiver  was  jiliiio.Ht  elortt^d  up  by  ii  jniid  hank  so  that 
even  the  steam pr  Liittti  A'lct  could  eut**r  tuto  tUt*  Kai*ka*^kia  Kiv^r  only  with  the 
greatest  diffii'ulty,  using  hor  full  ateam  power  and  a  Spaiiiab  wiudlass,  Tbo  fnni^ht 
waa  transferred  Ironi  tb«  Xk'k  Saner  to  tbo  Little  Nirk^  wbi*:L  liiially  brought  UB  iiji 
to  the  Nine  Mil©  Shoal  on  Monday,  September  21,  The  stage  of  water  on  September 
21j  1891,  at  8t.  Louis  waa  5*4  feet.  CouBiderable  trouble  wjuiexj^erienced  iuse<3titiag 
board  for  the  party  imd  also  for  tJi  h  men  that  1  bad  hired  in  Obt^ter  and  in  tbo  neigh- 
Uorhood.  A  umaO  oftiee  building*  earpeuter.  and  blaeksuiiLh  Bht^p  was  built  on  the 
west  shore  ul'  the  river.  The  building  wad  also  uded  od  a  sleeping  ruum  by  myseif 
and  party,  as  we  could  not  get  quarters  conveniently.  A  generiu  aurvey  of  the  shoals 
was  made  and  two  gauges  established,  one  above  and  one  below  the  shoals.  Actual 
work  was  commenced  on  September  24. 

The  rock  in  the  shoals  was  found  to  be  a  very  hard  limestone  mixed  with  flint, 
very  difficult  to  driU,  so  that  skilled  drillmeu  could  not  driU  more  than  7  to  7i  feet 

Ser  day  of  eight  hours  with  l^-inch  drills.  On  account  of  seams  in  the  rock  and  the 
iiFereut  thicltnesses  of  the  ledges,  it  was  impracticable  to  pay  for  the  drilling  by 
measurement,  and  the  rates  of  pay  for  more  or  les8  skilled  drillmen  had  to  be  estab- 
lished by  judgment.  The  holes  were  drilled  2^  to  3  feet  apart,  varying  in  depth 
from  1  to  2.6  feet,  as  the  thickness  of  the  ledges  allowed.  For  the  blasting,  Atlas 
Powder  "C  "  (containing  40  i>er  cent,  of  nitroglycerin)  was  used.  The  8-inch  cart;- 
ridges  were  cut  in  two,  the  explosive  power  of  such  charges  having  been  found  suf- 
ficient to  break  the  rock  into  convenient  size  for  handling  under  water.  The  loosened 
and  broken-up  rock  was  removed  from  the  bottom  of  the  river  by  handy  the  men  us- 
ing crowbars,  wedges,  and  sledge  hammers.  The  men  engaged  in  this  work  were 
provided  with  hip  rubber  boots.  This  part  of  the  work  was  the  most  tedions  and 
slow,  yet  the  low  stage  of  water  and  the  warm  weather  was  of  ^eat  advantage  to 
the  work.  As  shown  on  the  accompanying  sketch,  a  dike  w^as  built  on  the  c^t  side 
of  the  proposed  channel  from  the  shoals  to  the  mouth  of  the  Nine  Mile  Creek.  This 
dike  Was  built  from  the  material  quarried  from  the  shoals  and  from  the  old  (Mc- 
Bride)  cross  dike.  The  opening  in  the  clear  of  the  new  channel  is  75  feet  and  20 
inches  deep  at  a  St.  Louis  gauge-reading  of  5  feot.  The  differenoe  of  stage  of  water 
Above  and  below  the  shoals  was  as  follows : 
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September  25,  St.  Louis  gauge,  5.4  feet;  difference  of  stage  above  and  below 
Bhoals  0.93  feet.  October  18,  St.  Louis  gauge  6.4  feet;  difference  of  staf^e  above  and 
\>elow  Hhoals, 0.20  feet;  with  no  head  water  from  the  Kaskaskia,  showing  that  a  rise 
in  the  Mis.sis8ippi  will  extend  up  to  the  Nlnemile  Shoals  at  a  St.  Louis  reading  of  6.4 
fetvt. 

Tlie  dike  at  the  Niuemile  Shoals  is  665  feet  long,  5  feet  wide  on  top,  slope  on  both 
sides  1  in  1  (45  per  cent)  and  varying  in  depth  from  2.8  feet  to  5.5  feet  and  contains 
1,178.35  cubic  yards.  The  dike  projects  2. 16  feet  above  the  water  line  at  a  stage  of  5 
f  <iot  at  St.  Louis.    The  work  at  the  Nineiuile  Shoal  was  finished  October  30. 

The  work  at  EN'ansville  Shoal  was  commenced  November  2.    The  conditions  and 
character  of  work  at  thivS  shoal  were  quite  different  from  the  work  at  Ninemile 
&lio»J8,  as  the  material  that  had  to  be  removed  was  more  or  less  alluvial  ground,  con- 
sisting of  stone  bowlders,  blue  clay  (gumbo)  mixed  witH  gravel  and  muscles.     Thft 
use  of  dynamite  had  to  be  confined  to  the  large  bowlders,  as  the  blue  and  black  clay 
was  too'tenacious  to  be  affected  by  the  explosive.     Picks,  shovels,  and  wheelbar- 
rows had  to  be  used,  and  for  that  purpose  tne  water  had  to  be  kept  out  of  the  loca- 
tion selected  for  the  new  channel.     A  cofferdam  inclosing  the  proposed  excavation 
was    constructed:   the  materials  used  were  pine  posts  4  by  4  inches,  varying  in 
length  from  2  to  4  feet,  1  inch  rough  boards  (sheathing)  16  feet  long.    The  posts 
were  set  14  inches  apart  in  the  cross  section  and  8  feet  apart  in  the  longitudinal  di- 
rection.   The  space  between  the  sheathing  was  filled  with  material  (gumbo)  taken 
out  of  the  excavated  portion  of  the  river  and  all  carefully  rammed  and  tamped. 
Little  trouble  was  experienced  with  the  dam  as  the  clay  was  water  tight,  and  with 
the  exception  of  a  few  places  where  water  leaked  in  under  rocks  that  could  not  be 
removed  without  great  difficulty,  the  system  worked  well.     A  few  3-inch  hand 
pumps  were  made  and  a  number  of  buckets  procured  to  keep  the  place  dry. 

Two  dikes  were  cojistruct^d  from  the  excavated  material,  as  no  better  use  could 
be  made  of  it  and  as  these  dikes  are  proposed  to  confine  the  water  at  a  low  stage  to 
the  new  channel,  with  a  view  that  the  current  should  keep  the  new  channel  clear 
from  all  sediment  that  headwater  fro  ii  the  Kaskaskia  or  backwater  from  the  Mis- 
sissippi might  bring.  The  dike  on  the  east  side  of  the  river  is  the  strongest,  being 
8  feet  wide  on  top  and  about  2^  feet  above  the  water  line  at  extreme  low  water. 
The  channel  was  originally  planned  for  75  feet,  and  the  dikes  are  built  on  that  plan, 
yet  this  width  could  not  be  obtained,  as  the  river  rose  on  November  23  4  feet,  filling 
up  the  inclosed  portion  and  destroying  the  lateral  cofferdams.  This  accident 
caused  considerable  extra  labor  and  expense.  As  soon  as  the  stage  of  water  permit- 
ted new  cofferdams  were. constructed,  and  the  excavating  coutijmed  to  a  depth  of 
18  inches  below  the  lowest  stage  of  water  at  the  lower  gauge.  This  causing  an  ex- 
cavation of  2^  feet  on  the  east  side  for  at  least  200  feet,  aad  an  excavation  of  1|  feet 
on  the  west  side  for  a  distance  of  150  feet,  the  total  amount  of  material  removed 
from  the  river  amounted  to  1,105  cubic  yards.  The  channel  now  is  60  feet  wide, 
which  will  allow  a  boat  of  the  size  of  the  Nick  Sauer  to  carry  a  barge  either  at  the 
side  or  at  the  bow,  the  channel  being  i>erfectly  straight.  , 

The  dikes  at  the  Evansville  shoals  contain  the  following  amounts: 

Cabio  feet. 

Main  dike,  east  shore,  4  feet  wide  on  top,  3  feet  high,  280  feet  long 5, 880 

Main  dike,  east  shore,  8  feet  wide  on  top,  5.5  feet  high,  160  feet  long 11, 880 

Main  dike,  west  side,  5  feet  wide  on  top,  4.5  feet  high,  265  feet  long 11, 328 

Main  dike,  west  side,  3  feet  wide  on  top,  2.5  feet  high,  200  feet  long 2, 750 

Total 31,838 

The  difference  of  yards  excavated  and  contained  in  dikes  is  caused  by  the  hand- 
ling of  the  material' and  by  additional  rock  which  was  taken  ft'om  the  shore  to  make 
the  dikes  more  substantial. 

In  accordance  with  your  orders  work  was  stopped  December  17.    A  good  chaiuiel 
of  60  feet  in  the  clear  had  been  dug  out,  the  main  dikes  being  on  the  75-foot  line, 
leaving  a  strip  of  15  feet  partly  excavated.    This  strip  can  easily  be  taken  out  at  any 
future  time,  as  it  contains  not  more  than  150  cubic  yards  of  dirt,  gravel,  and  a  few  ■ 
rock  bowlders.    The  water  being  very  cold  and  deeper  than  to  allow  work  even  with 
hip  boots,  I  saw  no  other  way  to  remove  the  cofferdams  than  by  the  use  of  dyna- 
mite.    Holes  were  bored  in  the  center  of  the  cofferdams  to  the  full  depth  of  the  ex- 
cavation and  about  5  feet  apart  and  charged  with  full  cartridges  of  *'  C"  Atlas  pow-        j 
der.    The  350  feet  of -cofferdam  were  loosened  and  blown  up  in  tbree  sections  and3Ql^ 
all  posts  and  timbers  entirelj'^  removed  by  the  expolsion.    The  dirt  was  loosened  so    ^ 
that  the  current  took  all  out  immediately;  some  mud  lumps  that  had  been  left  were 
moved  by  the  aid  of  pike  polos,  so  that  no  traces  of  the  cofferdams  were  left. 

In  accordance  with  your  orders  a  small  party  was  organized  to  remove  the  snags 
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by  8  inches  was  bailt,  with  bolt  and  hook  to  attach  blocks  and  tackle  for  liftin^c 
suags  and  logs.  With  the  aid  of  this  derrick  five  good-sized  snags  were  removed 
below  Evansvllle  Shoals  for  a  distance  of  aboat  1^  miles.  The  sadden  rise  of  the 
river  stopped  this  work.  I  fonnd  this  derrick  to  work  very  well  for  small  logs  and 
when  the  water  is  not  too  deep.  I  also  used  Atlas  powder  in  loosening  logs,  the 
ordinary  fuses  being  nsed^  as  the  handling  of  a  battery  was  fonnd  to  be  inconvenient, 
and  as  in  most  cases  one  cartridge  at  a  tune  was  found  sufficient  to  loosen  the  log 
so  that  it  conld  be  handled  by  log  chain  and  derrick. 

The  property  and  tools  were  all  stored  in  the  office  building  in  charge  of  a  special 
watchman,  with  orders  to  ship  it  all  to  St.  Louis  as  soon  as  navigatioa  opens.    The 
engineering  implements  I  brought  back   with  me.    The  accompanying  sketches 
show  the  locations  and  dimensions  of  the  work. 
Very  respectfully,  your  obedient  servant, 


Maj. 


A.  M.  Miller, 

Corps  of  Engineers,  U, 


Richard  Klemm, 
Aseietant  Engineer. 


8.  A. 


Commercial  statistics,  Kaskaskia  River,  Illinois,  1890, 1391, 


Articles. 

1880. 

1891. 

Coal 

Tims. 

60 

2,105 

5,837 

400 

Tom. 
400 

Cord  wood  Mid  lumhw  ....  r...--     --  

2,054 

0,188 
405 

Flour,  grain,  etc 

:  ■               : 

TVTflrr.haiii;li^e^-,,^ ^,., 

Total 

8,402 

12,045 

Lut  of  steam-power  boats  engaged  in  commerce  on  Kaskashia  Siver,  Illinois,' during  the 

year  1891, 


Karae. 


Length. 


Breadth. 


Depth. 


Gross 
tonnage. 


Dolphin 

Little  Nick.: 

Mary  M.  Michael 
Nick  Sauor 


Feet. 

135.8 
GO 

143.8 
100 


Feet. 
22.8 
10 

26.3 
18 


Feet. 

4.8 

8 

4.4 

4 


Tone, 
156.16 

14.22 
284.44 

90.27 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  G^F  ILI.IN0I8 
RIVER  AND  MINNEAPOLIS,  AND  OPERA;riNG  AND  CARE  OF  DES  MOINES 
RAPIDS  CANAL  AND  DRY  DOCK. 


BEPORT  OF  MA  J.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS,  OF- 
FICER IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1892, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Operatiog  snag  boats  and  dredge  boats 

on  Upper  Mississippi  River. 

2.  Mississippi  River  between  Des  Moines 

Rapids  and  month  of  Illinois  River. 
8.  Des  Moines  Rapids,  Mississippi  River. 


4.  Operating  and  care  of  Des  Moines  Rap- 

ids Canal  and  Dry  Dock. 

5.  Mississippi  River  between  Minneapo- 

lis and  Des  Moines  Rapids. 


United  States  Engineer  Office, 

Rock  Island^  III,  July  8, 1892. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  works  in  my  charge  during  the  fiscal  year  ending  June  30, 
1892. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U,  S,A. 


Major  J  Corps  of  Engineers. 


Y  I. 


OPERATING  SNAG  BOATS  AND 


DREDGE 
RIVER. 


BOATS  ON  UPPER  MISSISSIPPI 


The  work  covered  by  this  appropriation  is  the  removal  of  snags, 
wrecks,  and  other  obstructions,  the  cutting  and  pulling  back  of  over- 
hanging trees,  the  clearing  of  shores,  the  searching  for  and  marking  of 
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navigation  through  bridges,  inspection  and  repair  of  works,  formation 
of  temporary  or  permanent  channels  through  obstructing  bars,  and  in 
general  in  benefiting  commerce  by  aiding  existing  niivigation  and  as- 
sisting in  the  permanent  improvement  of  the  Upper  Mississippi  River. 

The  plant  belonging  to  this  work  consists  of  the  snag  boats  General 
Barnard  and  J.  G.  ParJce^  and  to  these  are  added,  as  occasion  demands 
and  circumstances  permit,  dredges,  launches,  barges,  etc,,  belonging  to 
the  general  appropriations.  The  operations  of  the  snag  boats  and 
dredges  extend  from  Minneapolis  to  the  mouth  of  the  Missouri  River, 
about  724  miles.  At  times  when  the  snag  boats  are  not  required  on 
work  above  mentioned  they  are  used  under  general  or  special  appro- 
priations for  work  of  permanent  construction. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snagboats  and  dredge  boats  on  the  Upper  Mississippi  River 
under  a  permanent  appropriation,  the  annual  expenditure  being  lim- 
ited by  the  act  to  $25,000.  There  has  been  expended  under  the  perma- 
nent appropriation  during  the  fiscal  year  ending  June  30, 1892,  the  sum 
of  $25,000. 

The  snag  boat  General  Barnard  was  engaged  in  the  work  of  remov- 
ing snags,  etc.,  July  1  to  July  28,  August  18  to  October  4,  and  October 
26  to  31,  1891,  and  May  12  to  31,  1892.  From  July  29  to  August  17, 
1891,  she  was  employed  on  repair  and  construction  work  in  vicinity  of 
La  Crosse,  and  from  October  5  to  25, 1891,  on  similar  work  in  Crooked 
Slough. 

During  the  low-water  period  of  1891,  which  was  an  extremely  low- 
water  year,  the  river  reaching  at  many  points  a  lower  stage  than  in 
1864,  the  low  water  6f  which  was  the  lowest  hitherto  known,  the  Bar- 
nardy  believed  to  be  the  heaviest  draft  boat  on  the  river  (with  one  excep- 
tion), made  a  trip  from  St.  Louis  to  St.  Paul.  On  this  trip  many 
obstructing  bars  were  met  with  and  much  trouble  was  experienced  at 
unimproved  portions  of  the  river,  but  at  points  where  works  of  im- 
provement have  been  cpmpleted  little  or  no  difficulty  was  found.  In  ^ 
1864,  prior  to  the  inauguration  of  river  improvement,  navigation  was  * 
almost  wholly  suspended,  the  very  lightest  boats  being  unable  to  reach 
St.  Paul.  In  1877  the  situation  was  nearly  as  bad,  although  the  low- 
water  stage  was  in  that  year  three-quarters  of  a  foot  higher  than  in  1864 
and  1891.  On  the  BarnarWs  low- water  trip  careful  soundings  were  made 
on  all  the  shoal  bars,  and  numerous  water  surfaces  were  taken  by  level- 
ing. The  BarnarWs  levels,  taken  together  with  those  of  the  survey  and 
construction  parties  employed  along  the  river  and  the  gauge  records  of 
the  various  bridges,  will  afford  a  complete  record  of  the  low  water  of 
1891  at  all  points  from  Minneapolis  to  the  mouth  of  the  Illinois  River. 

The  snag  boat  J.  G.  ParJce,  dredge  Plusnix^  launch  Elsiej  and  a  num- 
ber of  dump  boats  were  employed  as  a  dredging  and  wrecking  plant 
during  the  season  of  1891,  from  July  1  to  October  31.  This  plant  re- 
moved three  wrecks,  three  rock  patches,  deepened  the  channel  at  five 
different  localities,  and  performed  considerable  other  work  in  the  re- 
moval of  snags  and  impending  trees. 

The  details  of  work  accomplished,  together  with  statistics  of  com- 
merceand  navigation,  are  given  in  the  appended  report  of  Assistant  En- 
gineer C.  W.  Durham. 

A  detailed  statement  and  a  summary  of  exi)enditures  for  operating 
snag  boats  and  dredge  boats  on  Upper  Mississippi  River  for  the  fiscal 
year  ending  June  30, 1892,  are  appended. 

The  total  tonnage  of  the  Mississippi  River  between  the  Falls  of  St. 
Anthony  and  mouth  of  Missouri  River  for  calendar  year  1891  was, 

Digitized  by  VjiJiJVlC 


Appendix  y — report  op  major  Mackenzie. 


1751 


approximately,  4,200,000  tons, 
as  ordiiiary  merchandise. 


This  includes  logs  and  lumber,  as  well 


ABSTRACT  OP  APPROPRIATIONS. 


By  act  approved  March  2, 1867..  $96, 000 

By  aUotmeut  from  appropriation 

of  July  25, 1868  ...i^. 26,000 

By  aUotinent  from  appropriation 

ofl869 35,640 

By  act  approved — 

July  11,  1870 36,000 

March  3, 1871 42,000 

June  10,1872 42,000 

March  3, 1873 25,000 

June23, 1874 25,000 

March  3, 1875 25,000 

August  14,  1876 30,000 

June  18,  1878 41,500 


By  act  approved — 

March  3, 1879 20,000 

June  14,1880 8,000 

March  3, 1881 25.000 

By  act  passed  August  2, 1882 25, 000 

By  act  approved  August  5, 1886.  22, 500 
By  act  of  August  11,  1888,  for 
fiscal  year  ending — 

June30,  1889 25,000 

June  30, 1890 25,000 

Juno  30, 1891 25,000 

June  30, 1892 25,000^ 

Total 624,640 


Money  statemmt. 

June  30, 1892,  amount  drawn  from  Treasury  under  permanent  appropria- 
tion   * $25,000 

June  30, 1892,  apiount  expended  during  fiscal  year 25, 000 

July  1, 1892.  amount  available,  under  permanent  appropriation  of  August 

11, 1888,  for  fiscal  year  ending  June  30, 1893 25,000 


Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  River  for  the  fiscal  year  ending  June  SO,  lS9id, 


6 

1^ 

To  whom  paid. 

Total. 

Office  ex- 
penses, 
superin- 
tendence, 
and  con- 
tingen- 

Labor. 

Subsist- 
ence. 

Fuel. 

Expenae. 

Repairs. 

JulVt  1891. 
Pilot  Steamboat  Co 

$75. 10 
27.00 
22.58 
10.  GO 
68.61 
2.25 

$76.10 
27.00 

Fred.  A.  Bill 

Thos.  E.  Schindler  &  Co  ... . 

Ohas.  J.  Lon^ •. 

Ben.  Wilson  &  Son 

$22.58 
10.60 

$4.97 

$63.64 

C.  W.  Durham 

$2.25 

W.n.McManns 

126.00 
20.  oy 
52. 30 
37.57 

e52. 31 
33.79 
16. 53 
40.26 
56.73 
8.00 

126.00 

Henry  Koettker 

20.00 
62.30 
33.52 
246.31 
33.79 

A.Boftchert  &  Co 

T.Nodler 

4.05 
6.00 

KellogBir^Co 

.do 

A.  M.  Riddle 

16.63 

W.  A.  Bonnack  Lumber  Co. . 

McElroy  &  Armitage 

C.  A.  Hutchinson 

40  26 

-•• 

'**"8.do' 

56.73 

James  Ward  &  Sou 

354.15 
27.00 
78.70 
12.80 
1.50. 24 
27. 79 
44.4:j 
10.55 
1,523.33 

;«.85 

354.15 

L.  T.Davis 

j 

27.00 
78.70 

i 

Pilot  steamboat  Co 

Ben.  WilDon  &.  Son 

12.80 

CF.Aldeu  &Co 

150.24 

22 

Thoe.  E.  Schindler  &  Co  ... . 
Chas.  J.  lAmg 

27.79 
40.13 

23 

4.30 
10.55 

24 

McCalie  Brothers 

25 

Hired  men 

$1,523.33 

?A 

VariouB  persons 

15.85 

21.00 

Total 

3,124.47 

2.25 

1,523.33 

510.87 

614.04 

413.35 

160.63 
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DetaiUd  statement  of  expenditures  for  operaiinff  snag  boats  and  dredge  boats  on  Upper 
Mississippi  River  for  the  fiscal  year  ending  June  SO,  1892 — Continued. 


1 

To  whom  pftid. 

Total. 

Office  ex. 
penses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist, 
ence. 

Fuel. 

* 

1 
Expense.  Repairs. 

?7 

Augutt,  1991. 
S.G.6arnett 

$30.00 

35.70 

6.72 

17.38 

17.56 

106.71 
9.00 
26.32 
24.55 
25.66 
40.00 
49.00 

134.00 
30.00 
26.05 
90.24 
26.80 
15.79 
15.67 
28.26 
8.25 
.     45.00 
24.40 
27.00 
75. 83 
15.85 
Zi.  24 
18.00 
18.00 
1, 284. 83 

240. 00 
1, 070. 58 

28.  IL 
27.40 
20.16 
36. 00 
24  (KJ 
20.00 

29.  37 
15.26 

$30.00 

?8 

Anrlravr  ^Vfintrm     

$35.70 

'P9 

John  p.  Soniuiers 

$6.72 
17.38 

30 

Robin»on  &  Cary  Co 

K.C.  Libbv  icCo 

ill 

17  56 

3? 

Ewald  Iron  Co 

1 

100.71 

38 

ChaA.  L.  Bamam 

L. .- 

9.00 

34 

JCranz  Sl  Jahn 

$26.32 
24.55 
24.06 

3^ 

Matt  Aliern 

' 

36 

Yanz  &.  Son 

"46.06" 
49.00 
134.00 
30.00 

1.60 

37 

S.  G.  Garni'tt 

38 

Jaines  Robinson  &  Son 

a  W.  Vanilerwarker 

T.  C.  Bright  4t  Co 

1 

39 

40 

41 

Gannitz  Bros.  &  Schwab  . . . 
R.  T.  Wilson 

26.05 
90.24 
26.80 
11.79 
15.67 

4? 

43 

J.F.Brown 

44 

Mercord  Bros 

4.00 

45 

W.D.  Sutton 

46 

Fred.  A.  Bill 

28.26 

47 

C.W.Dnrham 

$8.25 

48 

James  Robinson  &  Son 

Ferd.  Walter  &  Son..... 

John  O'Neil 

45.00 

49 

24.40 

rS) 

27.66 




^ 

51 

McDonald  Bros 

74.33 
15.45 
23.24 

1.50 
.40 

52 

Chas.  J.  T^one . , 

53 

Thos.  S<hin«fl.*r  &  Co 

Henry  Harrison 

54 

18.00 

55 

W.W.Friclt 

56 

Hired  men 

$1,284.83 

240.00 

1,070.58 

1 

57 

....do 

58 

....do 

Various  iiemous 

::::::::::i::::::':* 

59 

6.11 
7.00 

22.00 

20.40 
20.10 

L-.    -- 

60 

C.  A.  Hntctliinson 

6] 

C.Bowlinjc 

62 

Ben.  WiUon  &  Son 

36.00 

6:) 

Alex.  Latahaw 

S.G.Garuett 

24.66 
20.00 

64 

1 

65 

McDonald  Bros 

23.71 
14.86 

5.66 
.40 

66 

T.Nodler 

Total 

September,  1S91. 
Various  persons 

3, 800. 00 

59. 39 
6.00 
38.  70 
22.  50 
67,  i:i 

8.25 

2,595.41  1    434.58 

534.82 

37.50 
6.00 
38.70 
22.50 

37.66 

195.97 

67 

21.89 

68 

McDonald  Bros 

69 

Wni.  Harland 

I     ' 

70 

G.  A.  Palmer 

'     '      ' 

71 

M.Fiink 

L... 

2.28 
35.00 

64  as 

72 

J.F.Ris&Bro 

35.00 

4.37 

22.33 

:«.]5 

5.54 
42.91 
75. 05 

9.25 
270.  tw 
7:{.  M 
r»u.  44 
2l.7ri 
143. 31 
•21.  00 
[U.  W 
11  91 
2X  M 

il  00 
27. 00 
31  02 
24.  70 
IS.  uo 
22.60 

1 

I 

73 

Iowa  Iron  Worlcs 

1 

4.37 

74 

J.W.Nionior 

1 

22.33 
1     37.07 

76 

Klindt,  Geiffor  Ai  Co 

R.  8.  Blak.Muore 

1 

1.08 

76 

5.54 

77 

R.L.Pettibone 

.......... 

42.91 
52.05 



7ft 

Various  iKtraons 

1 

20.50 

2.50 

79 

CW.Durham 

9.25 

80 

James  Ward  &  Son 



276.65 

81 

Wm.D.McManns 

.     .          1      "••        .     -        •• 

ra.5o 

82 

A.  BoHchert  A-  (^o 

TK).  44 
21.75 
131.08 

K\ 

Hoflrv  A.  Kocttker 

'".v^y/.xv.'.'.'.','.'.'. 
'  

84 

W.  H*.  Lancdale 

"'27.' 66' 

25. 50 

12.23 

3*26" 

11.91 
.00 

9b 

Wm.  Harland 

86 

C.  A.Hutchinrton 

4.56 

** 

87 

A.M.  Kiddle 

88 
89 
90 
91 
92 
93 
94 

T.Ntxiler 

1 

27.74 

"'9.66' 
27.00 

H.O.  Browning 

L.T.DflviH 

Chas.J.  Long 

27.02 
24.70 

4.00 

Thos.  Sohindli'r  A.  Co 

Honi-y  llarriHon 

1 

I..  . 

18.00 
22.50 

CF.Alden 
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Google 


APPENDIX   Y — ^REPORT   OP   MAJOR   MACKENZIE. 


1753 


Detailed  statement  of  erpenditures  for  operating  snag  boats  and  dredge  boats  on  Upper  - 
Mississippi  River  for  the  fiscal  year  ending  June  30,  i^i*;^—- Continued. 


i 

To  wiMHn  pftid. 

^Otftl. 

Office  ex- 
penses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist- 
enoe. 

Fuel. 

Expense. 

Repairs. 

95 
96 

'FiHher  Sl  Co                 ........ 

$4.50 

12.76 

40.39 

64.67 

135. 21 

1.50 

4.06 

16.95 

18.89 

30.00 

25.00 

1,495.00 

$4.50 
12.76 
40. 39 

6eo  G-  Perrv&Bro 

97 

"Wm  Rvan  £.  Co 

98 

B&rt  E  L*iiif)lia]i         .     • . .  •  • 

39  54 

$25.13 

99 

Fred  A  Bill         

$135. 21 

100 

A  R.  Knishts  &  Co 

L50 

101 
102 
103 

M.  W.  and  E.  Dupuis 

Geo  N  Machen     

4.06 
16.95 
18.89 

Gaunitz  Bros.  &  Schwab 

TCBritfht&Co   

104 

30.00 
25.00 

105 
106 

S.  G-.  Gamett 

Hired  men 

$1,495.00 

Total 

3,073.63 

$14. 79 

i.iafs.QO 

526. 17 

692. 37 

375.00 

$70.30 

(htober,1891. 

1 

1,175.83 
103. 20 

3.00 
30.10 
42. 61 
3L60 
39.23 
33.10 
28.00 
40.00 
IH.  35 

6.90 

8.47 
67.10 

8.80 
52.85 
20.47 

3.57 
60.00 

8.40 
98.86 
33.75 
44.79 

4.38 

5.8U 

1, 175. 33 

2 

C.J*.  Alden&Go 

103.20 



8 

Wm.  Gleason 

8.00 

4 

Jos  Brvant                  ........ 

.30.10 
34.67 

5 

McDole  &  Schroeder 

Fred.  A.  Bill 

■*3i."56' 

7.94 



0 

7 

MnTinnAlrl  BrnA 

35.48 

3.75 
38.10 

8 

W.  S.  Roosevelt  &  Co 

John  Harry 

g 

28.00 
40.00 

10 

S.G.Gamett    

11 

F.  "W.  Luly  &  Son 

17.85 

.50 

12' 

Diamond  Jo.  l^ine  Steamers. 
R.  S.  Blakemore 

6.90 

13 

8.47 

14 

S.  W.  Vanderwarker 

Clinton  Bridge  &  Iron  Co. .. 
C.  P.  Disney  &  Sou 

67.10 

16 

8.80 

16 

52.85 

17 

E  Rathmati  Sc  Sons    

20.47 
3.57 

18 

C.  S.  Hilboum 

19 

D.  F.  Dorrance 

60.00 
8.40 

20 

liarnard  &  Leas  Mfg.  Co. . . . 
Henry  Harrison 

21 

98.86 

22 

Thos.  E.  Schiudler    

33.75 
43.09 

23 

Chas.  J.  Long 

L70 
4.38 
5.89 

24 

Davis&Co 

Hartz  &.  Bahnsen 

25 

' 

Total 



1,968.65 

8.47 

1, 175. 33 

218.98 

42L61 

187.46 

6.90 

Nwemb€r,  1891. 
Various  x>ersonB 

26 

17.40 

158.75 

11.97 

18.07 

51.66 

10.95 

14.30 

50.00 

307.66 

9L52 

25.50 

50.00 

30.00 

10.60 

13.90 

27.51 

9.05 

36.00 

2.50 

1. 346. 00 

265.00 

1, 070. 00 

36.00 

75.24 
47.47 

'   10.65 
10.15 
n.22 
18.07 

6.75 
148.60 

27 

do 

28 

Leicht  Bros 

.75 

?9 

Steiubrecher.  Dehu  Sc  Lau  . . 
H.  0.  Browning 

30 

51.66 

31 

J.  L.  Vanosdolf. 

10.95 
14.30 

3? 

Clias.  Allen 

33 

R.  S.  Owen 

50.00 
249. 70 

"25."  56" 
50.00 
36.00 

34 

T.  C.  Bright  &  Co 

57.96 
91.27 

35 

Gaunlts!  Bros  &  Schwab . . . . 
C.  A.  Hutchinson 

.25 

86 

3T 

S.G.  Gamett 

88 

Fred  A.Bill 

89 

T.Nodler  

8.30 
13.90 
27.51 

8,95 

2.30 

40 

JohnSchlogel 

41 

Thos.  E.  Schiudler  &  Co  ... . 
Chas.  J.  Tjong 

42 

"•66' 00' 

.10 

43 

44 

William  Don 

2.50 

45 

Hired  men 

1, 346. 00 

2<i5. 00 

1,070.00 

36.00 

46 

do 

47 

do 

48 

do 

49 

St.Loui8,  Keokuk  and  North 
western  Rwy  Co 

75.24 
47.47 

50 

do 

::;::;::;i:::::::: 

.......^N, 
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Detailed  etatem&nt  of  expenditures  for  operating  anag  boats  and  dredge  boats  on  Upper 
Mississippi  River  for  the  fiscal  if  ear  ending  June  SO,  1892 — Continued. 


> 
d 

To  whom  paid. 

Total. 

Office  ex- 
penses, 
snpenn- 
tendenee, 
and  con- 
tingen- 
cies. 

Labor.  . 

Subsist- 
ence. 

Fuel. 

Expense. 

Repaixs. 

51 

Nwwa>er,  ISPI— Continued. 
C.  A.  Hutchinson 

$17.00 

20.00 

7.25 

0.50 

12. 13 

309.00 

72.00 

'  5.31 

$17.00 
20.00 

5? 

L.  Clinton 

*>3 

C.W.  Durham 

$7.25 
9.50 
12.13 

54 

F.B.Martin 

1 

5S 

W.K.Tibl>ala 

'  "1 

1 

56 

Hired  men 

$309.00 
72.00 



57 

do 



58 

£.SchuIt2 

$5.31 

Totalff    .»r 



) 

4,235.24 

31.38 

3,098.00     $-283.23 

691.21 

131.42 

December,  1891, 
Albert  Gillcftpie 

. 

59 

7.83 

415. 00 

355.33 

11.88 

1.76 

7.33 
215.00 

60 

Hired  men 

200.00 

61 

C.  H.  Appleton 

855.33 

. 

6? 

McElroy  &,  Arraitage 

A.  Weber  &  Co 

«11.88 
1  78 

61 

Total 

791. 30 

200.00 

222.33 

355.33 

18.64 

January,  189i. 
Hired  men 

1 

215.00 

' 

215.00 

February,  1898. 
Hired  men 

?, 

215. 00 

215.00 

March,  1899. 
Hired  men 

3 

465.00 
75.00 

2.50.00 
75.00 

215.00 

4 

Mitt^hell  &  Ly nde 

Total 



540.00 

325. 00 

215.00 

i 

ApHl,  189t, 
C.  W.  Durham 



• 

1 

9.75 

18.45 

120. 83 

427.34 

9.75 
18.45 

? 

D.  Tipton 

1 

R 

TTir*»n  TTiPTi 

120.83 
327. 34 

1 

4 

do 

100.00 

i;:..::  * 

Total 



676.  37 

234.50 
125.00 
188.00 
156.76 
18. 25 
16.86 

35.00 

6.90 

22.75 

18.85 

72.00 

227.46 

4.00 

8.16 

17. 25 

65.50 

5.88 

7.32 

51.10 

128.20 

448. 17 

2:h.5o 

125. 00 

,       1 

May,  1899. 
Hired  men 

5 

6 

D.  Tiwton 

1 

1 

7 

Hircu  men 

188L00 

8 

McElroy  &  Armitage 

MoAflman  &  Vollmer 

R,  S.  Bhikeraore 

1 

156.76 

9 

18.  25  1 

1 

10 

16.86 

11 

St.Louia, Keokuk  and  North- 
western Rwy.  Co 

85.00 
6.90 
2.85 

12 

Baker  Sc  Housman 

18 

CbaB.  J.  Long 

19.90 
18.85 

14 

Thos.  E.  Schindler  &  Co  ... . 

Coal  Valley  Mining  Co 

Burk  Iloiiier  Co 

15 

72.00 

16 

213.  G6 
4.00 
8.16 
7.25 

13.80 



17 

Missiftaippi  Coal  and  Ice  Co 
J.W.Nienier 

18 

19 

Various  persons 

10.00 
64.00 

90 

E. M.Dickey  Co 

L50 
6.88 

21 

Standanl  Ou  Co 

??, 

Carson  &  Rand 

7.32 

23 

Wilkinson  &  Co 

6L10 
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JDetailed  statement  of  expenditures  for  operating  snag  Ifoats  and  dredge  boats  on  Upper 
Mississippi  River  for  the  fiscal  year  ending  June  30,  i^Pf— Continued. 


o 

To  trbom  paid. 

Total. 

Office  ex- 
penses, 
saperin- 
tendeuce, 
and  con- 
tingen- 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense. 

Kepair. 

24 

McElroy  4p  Armitage 

$37.01 

19.75 

23.00 

9.12 

1, 4.34. 50 

108. 00 
24.34 
21.06 
48.68 
17.15 
32.05 
15.40 

251.00 

$67.01 

25 

$4.75 

$15. 00 
23.00 

26 

T.C.Bricht 

27 

J  W  Niomer       

9.12 

28 

Hired  men .•....••....••..•• 

$100.00  $1,334.50 

1 

29 

Coal  Valley  Mining  Co 

Kahlke  &  Bro 

108.00 

30 

1 

24.34 

31 

Tho8.  E.  Scbindler  &  Co 

T  Nodler                          ..  . 

21.06 
47  18 



32 

.  -   

$1. 50 

1.50 

22.80 

33 

15.65    

34 

A.  Lesclien  &  Sons Kope  Co. 
J*.  A.Fav&Co 

9.25 

35 

15.40 

36 

Hired  men --..,,-, ,-r-- 

251.00 

Total 

June,  189S. 
Hired  men 

3,312.60 

135.11  1  1,945.00 

369. 58 

282.00 

91.73 

489.18 

37 

47.70 
4.00 

93.00 
4.43 

15.50 

21.75 

7.25 

1.75 

159.00 

2.50 

58.64 

5.70 

36.96 

1,460.00 

340.00 

7.50 

45.33 

263.01 

68.76 

3.90 

494.37 

47.70 

38' 

C.  W.  Darham  . . .' 

4.00 

39 

F.  H.  Ketchani 

93.00 

40 

Jamen  Ward  A"-  Son  -,--..,,. 

4.43 
15.50 

41 

Karle  &  Sohuls 

40 

6eor fire  Hill          .       ..  ..... 

21.75 

43 

C.  WTDuirham 

7.25 

. 

44 

Taber  &  Co 

1.75 

i'i 

p  H.  Ketoham  ....        

159.00 

46 

Karle  &  Schulz 

2.50 

47 

A.  Mackensie,  m^jor  of  en- 
sineera     ..     .    .     ...... 

58.64 

4R 

P  R.  Satton 

6.70 
36.96 

49 

Standard  Oil  Co 

V) 

Hired  men 

2(JO.00 

1.260.00 
340.00 

1 

51 

.do 

1- 

•>? 

C.  "W.  Durham 

7.50 

1 

53 

T  Nodler     

43.98  j 

253. 01  1        

1.35 
10.00 

54 

Kellogg  Birge  Co 

V» 

Frank  J.  Weess 

68.76 
3.90 

56 

Chas.  Schnltz 

57 

Kellogg  Birge  Co 

494. 37 

Total 

"r 

3,141.05 

277. 39 

1.600.00 

369. 65  1  9Ji9.  no 

570. 81 

^      71. 20 

Summary  of  expenditures  for  operating  snag  boats  and  dredge  boaU  on  Upper  Mississippi 
River  fw  fiscal  year  ending  June  SO,  1892, 


Month. 

Office 
expenses, 
superin- 
tendence, 
etc. 

Care,  repair,  and  operating  snag  boats. 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense. 

Sepairs. 

Total. 

1891. 
July 

$2.25 
8.25 

14.79 
8.47 

31.38 
200.00 

$1, 523. 33 
1. 524. 83 
1, 495. 00 

'$510.87 

236.31 

363.43 

53.33 

195.84 

$514. 04 
295.68 
419.80 
166.60 
548.35 

$413.35 

2.30 

311.09 

36.85 

47.72 

$160.63 
36.00 

$3. 122. 22 

August  .- 

2, 096. 12 

2, 589. 32 

October 

256.78 

Nov^ember 

1,992.00 
215.00 

215.00 
215.00 
215.00 
448.17 
1,694.00 
1,260.00 

2, 783. 91 

216.00 

1892. 
January. . .'.'. 

215.00 

February    ...    ...      . 

215.00 

Jilarch 

325.00 
128. 20 
i:;5. 11 
277.39 

215  00 

Anril .*. 

448. 17 

MSy:;:::::;::;;::;::::::: 

869.58 
369. 05 

282.00 
252.00 

91.73 
263.81 

332.42 
47.70 

2, 769. 73 

June ...  ................. 

2, 193. 16 

Total  fiscal  year. . . . 

1.130.84 

10, 797. 33 

2,099.01 

2,478.47 

1,166.85 

676.76 

17,118.41 
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Swnmary  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
Hiver  for  fiscal  year  ending  June  SO,  1892, — Continued. 


Care,  repair,  and  operating  of  dredge  and  tender. 

Grand 

Month. 

Labor. 

Subsist, 
ence. 

Fuel 

Expense. 

Repairs. 

TotaL 

total. 

1B91. 
Jolj 

$3,124.47 

Aiiffnst  .....a.....   ..r... 

$1, 070. 58 

$158. 70 
203.31 
165.63 
87.39 

$277.71 
134.00 
254.91 
142.86 

$36.36 
62.91 

100.61 
83.70 

355.33 

$150.97 
70.30 
6.90 

$1,708.32 

460.62 

1,703.40 

1,419.96 

376.30 

3,806.09 
3,073.83 

Soplember 

October 

1,175.33 

1,106.00 

7.33 

1,968.66 

No  voin  bcr. ....... . 

4,235.24 

December » 

13.04 

791.30 

1B92. 
JftDiiAry .................. 

215.00 

February 

215.00 

March... 

540.00 

Anril 

676.37 

mSJ^::::;::::::;::::::::: 

251.00 
340.00 

156,76 
23.50 

407.76 
670.50 

3,312.60 

Juno           ••••      ... 

307.00 

3,141.05 

Total  fiscal  year.... 

3,950.24 

614.05 

809.48 

945.91 

431.07 

6,750.75 

25,000.00 

RBPORT  OF  MR.   C.  W.  DURHAM,   ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Rock  Island,  III,  July  1, 1899. 
'   Major  :  I  have  the  honor  to  present  my  report  on  the  operations  of  snaff  boats 
and  dredge  boats  on  Upper  Mississippi  River  for  the  fiscal  year  ending  Jane  S3, 1892, 
together  with  some  statistics  of  commerce  and  navigation : 

operations  of  snag  boat  general  BARNARD. 

The  Barnard  left  Dubnqne  on  the  morning  of  July  1, 1891,  and,  proceeding  down 
river,  arrived  at  Keokuk  on  the  evening  of  the  3d.  On  her  way  down  considerable 
work  in  removing  sua^s  and  impending  trees  was  performed  at  Kine  Mile  Island,  at 
Pomme  de  Terre  Prairie,  above  Koithsburg  Bridge,  and  in  Dallas  Chute. 

From  July  4  to  10  the  Barnard  lay  at  Keokuk,  making  repairs  to  capstans,  taking 
on  supplies,  and  refitting  generally. 

July  11  the  snag  boat  left  Keokuk  for  below,  arriving  at  St.  Louis  on  the  12th ; 
and,  returning  up  river,  arrived  at  La  Crosse  on  the  28th.  On  this  trip  work  in  re- 
moving obstructions  was  performed  at  or  near  Alexandria,  Fabius  Island,  Hickory 
Chute^  Louisiana,  Clarksville  Chute,  Mason  Chute,  Hatchet  Chute,  Sandy  Island, 
Turners  Island,  Maple  Island,  Sterling  Island,  Amaranth  Island,  Blackbird  Island, 
Mundys,  Marion  City,  Ortons  Island,  Oquawka,  Benton  Island,  Elk  River  Slough, 
Dubuque,  Maquoketa  Slough,  Yellow  River,  Brownsville,  and  Broken  Arrow  Island. 
A  barge  wreck  at  mouth  of  Henderson  River  was  removed  and  a  buoy  placed  on  the 
wreck  at  head  of  Iowa  Island. 

From  July  29  to  August  17  the  crew  of  the  Barnard  was  employed  in  construction 
work  in  vicinity  of  La  Crosse.  The  material  used  was  paid  for  under  appropriation 
for  ''  Improving  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids,'^  and  was 
brought  to  the  ^york  by  towboat  Alert  and  launch  Ada,  the  Barnard  being  used  as 
quarters  for  tlie  laborers.  The  work  x'crformed  consisted  in  the  construction  of 
1,115  linear  feet  of  shove  protection  at  left  bank  above  Taylors  Island  (105);  of  a 
dam  across  the  cut-off  at  Bates  Island -(104);  and  in  making  repairs  to  shore  pro- 
tections at  Taylors  Island  and  Grand  Island  (lOG).  Further  details  of  this  work 
are  given  in  my  report  on  work  of  the  general  appropriation  above  mentioned. 
While  this  work  was  going  on,  water  gauges  were  established  at  both  of  the  La 
Crosse  bridges,  the  one  at  the  new  bridge  bein^  cut  in  stone  on  the  east  draw  pier. 

On  August  18  the  Barnard  proceeded  down  river  from  La  Crosse  and  reached  St. 
Louis  September  3.  On  account  of  the  very  low  stage  of  water  considerable  difficulty 
was  experienced  in  getting  over  the  bars  at  Deadmans,  Sand  Prairie,  Turkfey  Island, 
Burlington,  Pontoosnc,  and  Sterling  Island.  Several  stranded  steamboats  were  set 
afloat.  A  number  of  the  proposed  dams  below  bridge  at  Prairie  du  Chien  were 
located.  A  large  and  dangerous  rock  opposite  the  steamboat  landing  at  Genoa  was 
broken  up  with  dynamite.  Snags,  impending  trees,  and  other  obstructions  were  re- 
moved at  or  near  Broken  Arrow  Island,  Coon  Slough,  Battle  Slough,  Lansing,  Lynx- 
ville,  Wyal using,  Glenhaven,  Cassville  Slough,  Eagle  Point,  Deadmans,  Galena  River, 
Bellevue  Chute,  Sand  Prairie,  Arnolds,  Keithsburg,  Oquawka,  Sauerweins,  DaUas 
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Chute>  DesMoinee  River,  Ortons  Island,  Clarksville  Island,  McCoys  Island,  andXhoipas 
Chute. 

On  September  5  the  Barnard  returned  up  river  from  St.  Louis  and  reached  St.  Paul 
on  the  2&th.  This  trip  was  a  remarkable  one,  owin^  to  the  heavy  draft  of  the  Bar- 
nard and  the  extremely  low  stage  of  the  river,  which  was,  between  St.  Louis  and 
Keokuk,  lower  than  ever  known  before,  and,  above  Keokuk,  nearly  if  not  quite,  as 
low  as  tne  low  water  of  1864.  (The  low  water  of  1864  has  hitherto  been  used  as  the 
datum  of  low  water  on  the  Upper  Mississippi.)  Progress  was  very  difficult  at  several 
unimproved  localities,  but  at  points  where  our  work  has  been  completed  very  little 
obstruction  was  met  with.  The  bars,  in  getting  over  which  the  greatest  difficulty 
was  experienced,  were  at  foot  of  Hickory  Chute,  above  Burlington,  foot  of  Illinois 
Sloufi^h,  at  Sand  Prairie,  at  Bellevue  Slough,  Deadmans,  Eagle  Point,  picnic  grounds 
above  Dubuque,  below  Glenhaven,  and  below  lower  bridge  at  Winona.  Numerous 
sunken  snags,  that  would  probably  have  been  missed  at  a  higher  stage,  were  found 
and  removed,  and  in  this  regard  the  work  of  the  trip,  as  well  as  of  the  season,  was 
very  suocessiul.  On  this  trip  snags,  impending  trees,  etc.,  were  removed  at  or  near 
Jersey  Landing,  Mason  Chute,  Enterprise  Island,  Iowa  Island,  Dardenne  Island,  Sarah 
Ann  Island,  Sandy  Island,  Turners  Island,  Hogville,  VVestport  Island,  Thomas  Chute, 
McCoys  Island,  Carrolls  Island,  Amaranth  Island,  Bayou  St.  Charles,  Fabius  Island, 
Ortons  Island,  Buzzard  Island,  Fox  Island,  Potters  Slough,  Sauerwein's  Bend,  Bay 
Island,  and  Deadmans  Bar. 

On  October  1  the  Barnard  left  St.  Paul  for  down  river,  and,  taking  in  tow  four 
barges  at  Trempealeau,  arrived  at  Lansing  on  the  4th.  From  October  5  to  15  lay  at 
Lynxville,  the  crew  being  employed  on  construction  work  in  Crooked  Slough.  On 
the  16th  tne  Eleie,  which  had  previonsly  done  the  towing,  having  broken  her  shaft, 
the  Barnard  was  brought  out  and  towed  for  the  work  until  its  completion,  October 
24.  The  material  used  in  the  work  at  Crooked  Slough  was  paid  for  under  appro- 
priation for  "  Improving  Mississippi  Kiver  from  Minneapolis  to  Des  Moines  Rapids." 
The  work  consisted  in  the  construction  of  1,183  feet  of  shore  protection  and  the 
needed  repairs  to  various  shore  protections  in  the  slough.  Further  details  of  this 
work  are  given  in  my  report  on  work  of  the  general  a]>propriation  above  mentioned. 
On  October  25  the  fleet  was  taken  to  Genoa,  where  it  was  received  by  United  States 
towboat  Alert. 

On  October  26  the  Barnard  started  down  river,  arrived  at  Keokuk  on  the  31st,  and 
then  laid  up  for  winter  in  the  Des  Moines  Rapids  Canal.  On  the  way  down  work 
was  performed  at  or  near  Bad  Axe^  Lansing,  Heytniansf  Keithsburg,  and  Twin  Island. 
The  debris  of  the  old  railroad  transfer  at  Sabula  was  cleared  awuy. 

In  1892  the  Barnard^  having  received  ordinary  needed  repairs^  left  Keokuk  May 
12,  and  proceeded  up  river  as  mr  as  Lynxville,  where  she  arrived  at  noon  on  the  25th. 
On  account  of  high  water  and  rising  river  she  then  turned  back  and  ran  to  Keokuk. 
On  this  trip  work  was  performed  at  or  near  Skunk  River,  Benton  Island,  Johnsons 
Island,  Keithsburg,  Iowa  River,  Bay  Island,  Pomme  de  Tt*rre  Prairie,  Dark  Slough, 
Kellers  Island,  Arnolds,  Nine  Mile  Island,  Eagle  Point,  Maquoketa  Slough,  Hurricane, 
Island,  Jacko  Island,  Cassville  Slough,  Ferry  Slough,  and  Clayton. 

The  Barnard  was  in  commission  during  the  fiscal  year  145  days,  31  of  which  were 
spent  on  construction  work  near  La  Crosse  and  at  Crooked  Slough. 

Between  June  7  and  12. 1892,  the  Barnard  and  her  crew  were  employed  in  closing 
a  break  in  the  Hunt  Levee,  near  Canton,  Mo.  During  the  remainder  of  the  month 
the  orew  were  engaged  in  wrecking  work  and  in  making  repairs. 

Summary  ofoperatioM  of  $nag  boat  General  Barnard  for  the  fiscal  year  ending  June  SO, 

189$. 

8n ags  removed 3 19 

Leaning  trees  pulled  back 58 

Leaning  trees  felled 1, 095 

Wreck  removed 1 

Steamboats  assisted 7 

Rock  removed  (Genoa) 1 

Miles  run 4,092 

Rock  put  in  works  by  crew cubic  yards..  4,444.3 

Brush  put  in  works  by  crew do 2,366.7 

DiTbris  of  railroad  transfer  below  Sabula  Bridge  removed,  involving  the  cutting  of 
50  piles  and  the  breaking  up  of  40  bowlders  and  pieces  of  rock. 

OPERATIONS    OF    DREDGE    PHCENIX,   SNAG  BOAT    J.   G.   PARKE,   AND  STEAM    LAUNCH 

ELSIE. 

The  Parke,  dredge  Phoenix,  and  launch  Elsie  were  used  as  a  dredging  plant  during 
the  season  of  1891  m  deepening  permanent  and  temporary  channels  and  in  removing 
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wrecks  and  other  obstructions.  The  ParJce  wj|a  principally  nsed  in  towing  tho  dredge 
and  dumps  from  point  to  point.  On  aiTiving  at  the  locality  where  dredsring  work 
was  to  be  performed,  the  Parke  was  laid  up  and  her  crew  put  on  launch  Elsie,  which 
performed  the  towing  for  the  dredge. 

On  September  22,  the  Elsie  was  withdrawn  for  other  work ;  and  after  this  date 
until  close  of  season  the  towing  was  done  by  the  Parke. 

During  the  month  of  July,  1891,  the  plant  was  engaged  in  deepening  and  wideniDg 
the  permanent  channel  opposite  Nininger.  Some  bowlders  and  fragments  of  rcick 
were  removed  from  the  shore  along  the  front  of  the  quarries  above  Nininger  and  at 
entrance  to  Bonlanger  Slough.  Details  of  the  above  work  will  be  found  in  report 
under  head  of  ''Improving  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapidjt/' 
from  which  appropriation  this  work  was  paid  for.  On  July  26  the  Parke  made  a  trip 
from  Hastings  to  Redwing  and  return,  removing  three  dangerous  snags  from  near 
the  mouth  of  Cannon  River. 

From  July  29  to  August  4,  dredge  Phcmix  lay  at  Hastings,  undergoing  repairs, 
launch  Elsie  in  the  mean  time  being  employed  in  towing  material  for  work  between 
St.  Paul  and  Prescott. 

From  August  5  to  August  17  the  dredge  was  employed  in  widening  and  deepening  . 
the  channel  below  Island  21  (Wharf- boat  Bar).  Three  cuts  were  made  through  the 
bar,  the  dredge  covering  an  area  about  950  feet  long  and  100  feet  wide.  Amount  of 
material  dredged  and  removed  was  8,261  cubic  yards;  time  spent  in  casting  was  four 
days.  Had  it  not  been  for  this  work  navigation  at  this  locality  would  have  been 
much  impeded,  if  not  entirely  checked. 

On  August  18  the  plant  moved  down  river,  arriving  at  La  Crosse  on  the  evening 
of  the  23d.  On  the  way  down  snags  and  other  obstructions  were  removed  at  or 
near  Crats  Island,  Zumbro  River,  and  Blacksmith  Chute.  August  24  to  26,  inclusive, 
the  dredge  removed  barge  wreck  above  mouth  of  Root  River. 

August  29  the  dredge  commenced  removing  sand  point  at  Devils  Elbow,  in  Caas- 
ville  Slough.  The  channel  at  this  locality  was  very  narrow,  so  much  so  that  rafts 
had  great  trouble  in  making  the  passage.  After  3,<)00  culiic  yards  of  material  had 
been  removed  and  the  channel  widened  about  40  feet,  it  was  thought  best  to  move 
down  to  Four  Mile  Island,  below  Dubuque,  where  navigation  was  finding  great  diffi- 
culties. 

Left  Devils  Elbow  on  September  4,  arrived  at  Four  Mile  Island  on  tbe  7th,  and 
commenced  operations.  Work  at  this  locality  was  complete<l  on  September  15.  A 
cut  2*000  feet  in  length  was  dredged  to  a  depth  of.  about  5  feet,  and  a  short  second 
cut  was  made  at  the  lower  end,  making  a  good  chauncl  of  about  50  feet  in  width. 
By  this  work  navigation  was  greatly  beueiited,  although  later  in  the  season,  the 
cut  becoming  somewhat  filled  up,  some  difficulty,  especially  to  rafts,  was  again  ex- 
perienced. 

On  September  16  the  plant  again  moved  down  river.  September  17  to  19  the  dredge 
removed  barge  wreck  above  Arnolds.  The  phmt  arrived  at  Sabula  during  after- 
noon of  September  19.  The  dredge  commenced  removal  of  gravel  bar  at  ^uard  fence 
above  Sabula  Bridge  on  September  21  and  continued  work  on  the  bar  until  the  even- 
ing of  the  29th.  Two  cut«  were  made,  each  about  500  feet  iu  length.  The  material 
taken  out  (4,860  cubic  yards)  con.sisted  mainly  of  fine  gravel,  coarse  sand,  muscle 
shells,  and  mrul,  in  so  compact  a  mass  that  its  removal  was  quit<^  difficult.  While 
making  the  fii*st  cut  the  dredge  met  with  a  ledge  of  rock,  about  75  feet  below  the 
head  of  guard  fence.  The  upper  surface  of  the  ledge  was  nearly  all  at  a  depth  of  5  or 
6  feet  (stage  0.6  foot) ;  but  some  point*  projected  much  higher^  which  points  were 
broken  oflf.  A  considerable  portion  of  the  gravel  bar  still  i-emains  and  should  be  re- 
moved at  some  future  time. 

On  September  30  moved  down  the  river,  arriving  at  Cordova  about  noon  of  Octo- 
ber 1.  One  day  was  spent  iu  attempting  to  remove  the  obstructing  rocks  in  this 
locality,  but  with  little  sucoesa.  On  account  of  the  hardness  of  the  rock,  drilling 
and  blasting  will  probably  have  to  be  resorted  to. 

Passed  Rock  Island  Rapiils  October  5.  October  6  to  8  the  dredging  plant  was  at 
work  on  rock  and  gravel  patch  at  Rock  Island  landing;  27  dump  loads  of  material 
were  removed.     More  woi-k  will  be  needed  at  this  locality. 

Left  Rook  Island  October  9  for  down  river;  pulled  snags  above  Fairport,  at  Prairie 
Bird  Point,  opposite  Huron  Island,  and  above  Burlington.  October  10  to  13  the 
dredge  removed  wreck  of  large  model  barge  above  Burlington.  Octol»er  14  and  15 
dredged  at  foot  of  sewer  below  landing  at  Burlington,  removing  15  boat  loads.  Ar-  . 
rived  at  Devils  Island  October  16  and  began  work  of  removing  rock  patch  in  the 
crossing.  This  work  was  completed  October  21,  resulting  in  the  removal  of  38  boat 
loads  of  fragments  of  rock,  bowlders,  saud,  and  gravel. 

October  !^2,  the  dredge  removed  bowlder  in  tho  crossing  above  Pontoosuc;  Octo- 
ber 23  to  31,  searched  for  reported  obstructions  below  lower  lock  of  eanal,  opposite 
landing  at  Keokuk,  and  above  month  of  Des  Moines  River,  without  succees,  placed 
sheer  boom  in  winter  quiuters,  aud  plant  was  laid  up  in  the  cnual. 
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Summary  of  operations  of  dredge  Phosnix,  nnag  boat  J.  fr.  Farke,  and  steam  launch 
Eleie  from  July  1,  1801,  to  close  of  season. 

Snags  removed 40 

Trees  felled 170 

^Leaning  trefes  pulled  back 1 20 

Steamboats  assisted 3 

Rock  patch  removed  (Devils  Island) 1 

Rock,  gravel,  and  bowlder  patch  removed 1 

Channels  improved 5 

Wrecks  removed , 3 

Bowlder  removed 1 

In  1892  the  Parke  was  employed  a  few  days  in  April  and  May  in  towing  for  con- 
struction work  near  Lagrange.  Only  a  small  part  of  her  expenses  were  paid  from 
the  snag-boat  appropriation. 

Operating  snag  boats  and  dredge  boats  <wi  the  Upper  Mississippi  River — Summary  of  opera- 
tions from  1888  to  1892,  inclusive  (fiscal  years). 


Year. 

Snag  boat. 

Snags 
removed. 

Lean- 
ing 
trees 
felled 
and  re- 
moved. 

Lean- 
ing 
trees 
pulled 
back. 

Steam- 
boats, 

etc..  an- 
sisted. 

Miles 
run. 

Kemarks. 

1886 

Barnard 

232 
361 

398 

271 
359 

853 
1,976 

1,615 

2,130 
1,265 

29 

58 

79 

69 

78 

5,536 
6,174 

6,807 

4,980 
4,092 

In  8naggingoommiB8ion,5d 
days.  Wreck  removed,  1. 

Barnard  in  snagging  com- 
mission.  123  days. 
Wrecks  removed,  7. 

Barnard  in  snagging  com- 
mission,  104  days  . 
Wrecks  removed,  8; 
cribs,  4;  towhead,  1: 
bowlder,  1.  Posts  and 
ringbolts  put  In,  31. 

In  snatrgiug  commission, 
103  clays.  Wreck  re- 
moved, 1;  steamiwat  in- 
cline removed,  1.  Posts 
and  ringbolts  put  in,  8. 

Barnard  m  snagging  com- 
mission, 114  nays. 
Wrecks  removed,  8{ 
rooks  removed,  3. 

1889 
1890 

1891 

Barnard,  Farke,  and 
dredge  Phojnlx. 

Bardard,  Parke,  and 
dredge  Pkoinix. 

Barnard 

1 
20 

1 
10 

1882 

Bamai-d,  Parke,  and 
dredge  Phmnix. 

T< 

>tiil,  188&-18ft2 

1.621 
5,194 

7,839 

313 
471 

32 
131 

27,589 
71,206 

)tal,  1868-1887 

:and  total  1868-1892... 

•     « 

6,815 

39,169 

784 

163 

98,795 

SNAGGING  BETWEEN  ST.   PAUL  AND  HASTINGS. 

During  the  extreme  low  water  a  large  number  of  logs,  stumps,  etc.,  were  found 
embedded  in  the  river  bottom,  which  obstructions  could  only  be  successfully  re- 
moved by  dredging.  A  number  of  these  were  found  between  St.  Paul  and  Hastings 
which  interfered  somewhat  with  navigation  at  very  low  water  and  hindered^  in 
places,  a  proper  scouring  and  deepening  of  the  channel. 

Just  before  the  close  of  the  season  of  navigation  a  private  dredge,  which  had  pre- 
viously been  used  by  the  United  States  for  work  above  St.  Paul,  was  employed  in 
removing  theise  obstructions.    Fifty-five  snags  were  taken  out  at  a  cost  of  $355.33. 

REMOVING  WRECK  OF  NATRONA. 

The  hull  of  the  raft  boat  Natrona,  sunk  in  1891  opposite  wharf  boat  at  Dubuque, 
about  1,000  feet  ft^om  Illinois  shore,  was  broken  up  by  use  of  dynamite  April  22  and 
23,1892. 

RIVER  NOTES. 

From  July,  1891,  to  close  of  season  the  river  was  very  low,  and  points  of  obstmo- 
tion  were  numerous.  The  packets  were  run  with  ditllculty  and  finally  were  laid  up 
on  account  of  the  impossibility  of  carrying  freight  on  the  water  available,    A  baa 
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« 
bar  at  Hickory  Chute  caused  all  boats  running  from  St.  Lonis  to  Keokuk  to  go  to 
the  bank,  and  virtually  closed  navigation  to  all  through  packets. 

The  shoalness  of  the  water  and  the  narrow  channels  were  a  gre^t  impediment  to 
raftsmen,  and,  although  the  majority  of  the  raft  boats  were  kept  busy,  it  is  believed, 
that  the  business  was  conducted  at  a  great  loss.  At  most  of  the  improved  localities  \ 
little  trouble  was  experienced^ut  at  many  other  points  navigation  was  greatly  im- 
peded, or  entirely  blocked.  The  river  between  St.  Paul  and  Prescott,  where  the 
Government  works  are  nearly  completed,  remained  in  good  shape  during  the  season, 
and  boats  reaching  Prescott  nad  no  trouble  in  going  through  to  St.  Paul. 

In  1^2  the  river  early  in  the  spring  was  at  a  good  boating  stage,  and  later,  in  May 
and  June,  was  very  high.  Much  damage  from  'overflow  resulted  between  Keokuk 
and  the  Illinois  River.  In  vicinity  of  St.  Louis  the  river  attained  a  higher  stage 
than  before  known,  except  in  1844.  The  river  above  Keokuk  was  also  very  high,  and 
was  sufficiently  so  as  to  cause  a  stoppage  of  the  rafting  business  at  West  Newton 
Slough,  in  consequence  of  which  nearly  all  of  the  raft  boats  were  temporarily  laid 
up.  The  snag  boat  Barnard  went  to  the  bank  on  account  of  high  water,  and  but 
very  little  work  of  imi)rovement  could  be  carried  on. 

I  give  below  the  available  channel  depths,  in  feet,  at  some  of  the  worst  bars,  dnr- 
inff  the  period  of  lowest  water  in  1891,  as  found  by  the  snag  boat  General  Barnard  ; 
Bmow  lower  bridge  at  Winona,  2f ;  head  of  Dresbach  Island,  3|;  foot  of  Dresbach 
Island,  3|;  below  Dakota,  3;  Grand  Crossing,  3^-;  above  Brownsville,  3^:  Valley 
Crossing,  3^;  Cassville  Slough,  3;  below  Gordons  FeiTy,  3J;  Picnic  Grounds  above 
Dubuque,2f;  Eagle  Point,  3^:  Four-Mile  Island,  3 ;  Nine-Mile  Island,  3^;  Deadmans, 
3:  foot  of  Bellevue  Slough,  3;  below  Bellevue,  3^;  Sand  Prairie,  3;  Arnolds,  3^; 
above  Lyons,  3^;  head  of  Hershey  Boom,  3^ ;  foot  of  Illinois  Slough,  3 ;  below  Keiths- 
burg,  3^^;  above  Burlington,  2J;  head  of  Dallas  Chute,  3^;  above  Warsaw,  3;  Lone 
Tree,  3^;  Whitneys,  34;  opposite  Saverton,  3^;  foot  of  Hickory  Chute,  2^;  Tisdales, 
3^;  above  Becks  Landing,  3^. 

NABRATIYE  OP  TBIP  OF  SNAG  BOAT  GENERAL  BABNABD  FBOM  6T.  LOUIS  TO  ST. 
PAUL  DURING  THE  LOW  WATKR  OF  1891. 

The  low  water  of  1891  was  a  remarkable  one,  lower  than  that  of  1864  (which  was 
the  lowest  on  record  prior  to  1891),  from  Ke(»knk  to  the  Illinois  River,  at  the  head  of 
the  Des  Moines  Rapids,  and  at  the  head  of  Rock  Island  Rapids;  and  n<>arly,  if  not 
quite,  as  low  from  Keokuk  to  St.  Paul.  During  the  low  water  of  1877  (0.75  foot  above 
low  water  of  18&4)  bench-marks  were  establisTied  and  water  surfaces  were  taken  at 
very  numerous  points,  firom  which  data,  there  being  in  existence  several  reliable 
low-water  marks  of  1864,  we  were  able  to  make  a  close  estimate  of  the  elevation  of 
extreme  low  water  at  any  point  between  the  Illinois  River  and  St.  Paul.  The  low 
water  of  1891  proved  our  calculations  to  be,  in  most  cases,  very  nearly  correct. 

As  regards  the  low  water  of  1864,  it  may  be  said  navigation  was  almost  wholly  sus- 
pended, the  very  lightest  boats  being  unable  to  rea<!h  St.  Paul.  In  1877  the  sita- 
ation  was  nearly  as  bad,  there  being  but  very  few  boats  which  tried  to  run. 

The  General  Barnard  is  a  side- wheel  boat,  210  feet  long,  36  feet  beam,  and  draft 

3  feet  3  inches.  Her  draft,  light,  is  perhaps  greater  than  that  of  any  other  boat 
(with  one  exception)  running  on  the  Mississippi  River  above  the  moutii  of  the  Illi- 
nois River. 

The  Barnard  left  St.  Louis  September  5,  and,  on  her  upward  journey,  performed 
her  customary  work  of  removing  suags  and  other  obstructions,  and  also  took,  at  fre- 
quent intervalfl,  by  leveling,  the  elevation  of  water  surface,  for  future  use  and  refer- 
ence. 

No  very  shoal  water  was  found  and  no  trouble  was  experienced  until  the  foot  of 
Hickory  Chute  was  reached  September  9. 

Between  St.  Louis  and  Hickory  Chute  the  following  depths  were  found  at  the  bars 
and  shoal  crossings:  At  Piasa  Dam,  4  feet;  Kagle  Island,  5  feet;  Enterprise  Island, 

4  feet :  above  Becks  Landing,  3^  feet;  Sandv  Island,  4  feet;  Ma])le  Island,  4  feet; 
Tisdales  Towhead,  3 J  feet;  below  Clarksville,  4  feet.  At  Louisiana  Bridge,  Sep- 
tember 9,  the  gauge  read  0.25  foot. 

When  we  reached  the  foot  of  Hickory  Chute  we  found  a  "no  thoroughfare." 
Bounding  three  consecutive  days,  I  could  find  but  from  28  to  30  inches  of  water  over 
the  bar.  On  the  third  day,  determined  to  make  an  effort,  the  Barnard  started 
into  the  bar  and,  by  the  aid  of  very  powerful  sparring  machinery,  succeeded,  after 
six  hours'  hard  work,  in  getting  through.  This  was  quite  a  triumph  for  the  spars. 
I  must  say  in  regard  to  this  bar,  that  it  was  the  worst  below  Keokuk ;  that  it  was 
so  bad,  some  two  months  before,  that  the  Gem  City  had  to  be  taken  off  and  the  Sid- 
ney, &  very  Ught  boat,  substituted  for  the  St.  Louis  and  Keokuk  trade;  that  for 
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three  weeks  pnor to  the  Bamwrd^s  amTal,  the  Sidney  had  been  unable  to  inn:  that 
the  Lihhie  Conger  had  been  below  the  bar  a  week,  nnable  to  get  oyer,  and  that 
nearly  every  boat  with  raft  had,  for  some  time,  experienced  great  difficulty  in  mak- 
ing the  passage. 

The  Barnard  reached  Keokuk,  without  farther  trouble,  on  September  15.  The 
depths  on  the  worst  bars  £rom  Louisiana  to  Keokuk  were  as  follows :  Foot  of  Hick- 
ory Chute,  2^  feet;  Saverton,  4^  feet j  Whitneys,  4  feet;  Fabius  Island,  5  feet;  Lone 
Tree,  3^  feet;  Lagrange,  4  feet;  Buzzard  Island,  4  feet;  mouth  of  Des  Moines  River, 
3i  feet. 

We  found  the  gauge  at  Hannibal  Bridge  to  read  0.5  foot.  At  Quincv  Bridge 
the  gauge  read  0.5  foot.  At  Keokuk,  Lower  Lock,  the  gauge  read  0.0  foot  (the 
same  as  low  water  of  1864). 

Leaving  Keokuk  September  16,  the  Barnard  arrived  at  Rock  Island  September  18. 
At  Burlington,  although  we  found  3i  feet,  it  being  lumpy,  and  the  boat  getting 
somewhat  out  of  the  channel,  we  had  to  spar  two  hours  to  get  over.  One  hour  was 
spent  in  sparring  at  foot  of  Illinois  Chute.  Aside  from  these  delays  no  trouble  was 
experienced.  Soundings  on  worst  bars  ^ere:  Devils  Island,  4  feet;  Pontoosuo,  4 
feet;  head  of  Dallas  Chute, 3^  feet;  foot  of  Shokokon, 4^  feet:  above  Burlington,  Si 
feet;  below  Keithsburg,  ^  feet;  Turkey  Island,  4  feet;  foot  or  Illinois  Chute,  3  feet; 
Hershey  Chute, 4  feet;  opposite  Buffalo, 4  feet;  below  Credit  Island,  3^  feet.  Rocks 
were  felt  at  Montpelier  and  at  several  points  near  Horse  Island.  Gauge  at  Fort 
Madison  Bridge  showed  0.3  foot  above  low  water  of  1864,  and  gauge  at  Keithsburg 
Bridge  showea  0.35  foot  above  low  water  of  1864. 

On  the  21st  of  September,  with  Rock  Island  Bridge  guage  showing  0.25  foot,  we 
started  up  on  the  rapids.  We  had  been  told  by  pilots  and  others  that  it  was  imi>os- 
Bible  for  the  B<»mard  to  go  over  the  upper  rapids;  but  we  psvssed  them  with  very 
little  difficulty;  in  fact,  we  would  have  nad  no  trouble  but  for  an  accident  at  Smiths 
Chain,  where  we  got  out  of  the  channel  and  on  the  rocks,  from  which  we  extricated 
ourselves  after  3  hours'  delay.  Stage  at  Leclaire  (head  of  Rock  Island  Rapids)  was 
0.0  foot. 

Reached  Lacrosse  September  26.  Between  Leclaire  and  Lacrosse  we  met  with  the 
following  delays:  2  hours  at'Sand  Prairie,  sparring;  foot  of  B^llevue  Slough, i hour; 
Deadmans,  1  hour;  at  Picnic  Grounds  above  Dubuque,  3i  hours;  and  below  Glen- 
haven,  2  hours.  ^ 

Soundings  on  bad  bars  gave:  Above  Lyons,  3^  feet;  Arnolds,  3^  feet;  Sand  Prairie, 

3  feet;  foot  of  Bellevue  Slough,  3  feet;  mouth  of  Galena  River,  4  feet;  below  Gor- 
dons, 3i  feet;  Deadmans,  3  feet;  Ninemile  Island,  3^  feet;  Fonrmile  Island,  4  feet; 
Picnic  Grounds,  2f  feet;  Spechts  Ferry.  4  feet;  Finleys,  3|  feet;  Cassville  Slough 
(foot),  4i  feet;  Cassville  Slough  (below  Glenhaven),  3  feet;  Valley  Crossing,  3^  feet; 
CrooKed  Slough,  5  feet;  below  Victory,  4  feet;  below  Bad  Axe,  4  feet;  above  Browns- 
ville, 3i  feet;  Picayune  Island,  4  feet;  below  Root  River,  4  feet;  and  Grand  Cross- 

Gauges  and  levels  showed  the  following  stages  above  1864 :  Clinton,  0.25  foot ;  Sa- 
bula,  0.0  foot;  Dubuque,  0.1  foot;  Bunker  Chute,  0.0  foot;  Glenhaven,  0.1  foot;  Clay- 
ton, 0.5  foot  (probable  error);  Prairie duChien,  0.1  foot;  Lansing,  0.4  foot;  Lacrosse 
(lower  bridge),  0.3  foot;  Lacrosse  (upper  bridge),  0.45  foot. 

The  Barnard  reached  Prescott  on  the  28th  and  found  no  difficulty,  except  three- 
quarters  of  an  hour's  delay  below  the  new  Winona  V^dge,  at  which  locality, 
although  the  water  was  very  shoal  (2f  feet),  less  trouble  was  met  with  than  antici- 
pated, as  the  sand  bottom  was  soft  and  moving  and  the  reef  short. 

Soundings  on  the  worst  bars  gave:  Below  Drosbach  Island,  3i  feet;  head  of  Dres- 
ba^h  Island,  3^  feet;  below  Dakota,  4  feet;  Queens  Bluff,  4  feet;  Richmond,  3^  feet; 
La  Moille,  4  feet ;  Mount  Trempealeau,  3f  feet :  below  Winona,  2|  feet ;  Mount  Vernon, 

4  feet;  West  Newton,  5  feet;  opposite  Alma,  ft^feet;  Beef  Slough  Boom,  5  feet;  Tee- 
peeota,  4i  feet;  below  Crats  Island,  4i  feet;  foot  of  Prescott  Island,  4  feet. 

Gauges  read:  At  Winona,  0.4  foot;  at  Redwing,  0.3  foot. 

On  the  29th  the  Barnard  ran  from  Prescott  to  St.  Paul  in  about  seven  hours,  the 
gauge  at  Hastings  Bridge  showing  0.6  foot,  and  the  St.  Paul  United  States  Engi- 
neer Gauge  showing  1.1  feet.  All  the  crossings  and  bars  were  sounded,  but  none 
gave  less  than  4  feet. 

In  conclusion,  I  would  say  that  of  the  many  bars  above  Keokuk  at  which  Gov- 
ernment work  has  been  done  but  three  gave  less  than  4  feet  at  this  low  water,  viz : 
below  Keithsburg,  abo^e  Burlington,  and  below  Winona.  At  the  two  former  places 
work  is  now  going  on ;  at  the  latter  the  trouble  is  due  to  a  movement  of  sand,  caused 
partly  by  bunding  of  new  bridge,  and  is  only  temporary.  Doubtless  before  an- 
other season  is  over,  these  places  will  fall  into  line  among  the  improved  bars. 

STATISTICS  OF  COMMBRCB  ANP  KAYIGATION. 

Lumber, — The  most  important  business  carried  on  in  connection  with  the  naviga- 
tion of  the  Upper  Mississippi  River  and  its  principal  tributaries  is  the    lumber 
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trade,  which jeave  employment  in  1891  to  abont  100  raft  boats,  valued  at  $760,000. 
Between  St.  Paul  and  St.  Louis  74  saw  mills  were  operated  by  61  wholesale  lumber 
firms,  having  an  invested  capital  of  about  $35,000,000.  Their  manufactures  in  1891 
were:  LumJber,  1,261,941,000  feet  B.  M.;  shingles,  545,887,500.  In  addition  to  the 
manufacturers,  there  are  large  numbers  of  retail  or  distributing  firms  scattered  along 
the  river.  On  account  of  very  low  water  prevalent  during  a  great  part  of  the  season, 
the  amount  of  the  business  done  by  the  raft  boats  was  much  curtailed,  as  also  the 
rafting  of  logs  from  Minneapolis  down  river. 

Steamhoata  and  freight. — The  principal  steamboat  lines  on  the  Upper  Mississippi 
River  are  the  Diamond  Jo  Line,  the  Eagle  Packet  Company,  the  Joy  Lumber  Une, 
and  the  St.  Louis,  St.  Paul  and  Minneapolis  Packet  Company.  There  are  also  many 
independent  boats  carrying  freight  and  passengers.  During  season  of  1^1  the 
amount  of  freight  and  number  of  passengers  carried  on  boats  and  barges  could  not 
be  accurately  ascertained ;  but  partial  reports  gave  149,000  tons  of  freight  and  90,770 
passengers,  not  including  those  of  ferry  and  excursion  boats.  This  small  showing 
was  due  to  the  extreme  low  water  prevalent  during  the  season.  Taking  into  con- 
sideration the  logs  and  lumber  floated  in  the  stream,  the  gross  tonnage  &t  1S91  was 
approximately,  4,200,000  tons. 

In  United  States  census  reports  of  1890,  we  find  the  following  for  the  Upper  Mis- 
sissippi River,  not  including  its  tributaries : 


Number. 

Tonnage. 

Valuer 

StoaDiern  t.  --r 

188 
285 

24,978 
166,685 

$l,48fi.a8B 
214  018 

Barees 

Total 

478 

390,60 

1,699,387 

Passengers  carried,  regular  and  excursion 285,676 

Passengers  carried,  ferry 1,192,409 

Total 1,478,086 

Freight  moved,  tons 4,486,421 

Miles  traveled  by  steamers : 1, 101, 990 

Gross  earnings $1, 994^  786 

Expenses $1,403,746 

Net  earnings 1591,040 

Receipts  of  lumber,  logs,  etc.,  at  St,  Louis,  from  Upper  Mississippi  Jtiver,  during  188S, 

1889, 1890,  and  1891. 


Years. 

Whitepine 
lumber. 

Cottonwood 
lumber. 

Total 
lamber. 

Shingles. 

Lath. 

Pioketa. 

Total  piecea 

lath,^a^ 
pickets. 

1891 

Feet, 
80,241,799 
71, 739, 010 
71,935,820 
79,311,387 

Feet. 
11. 109, 665 
16,588,800 
11,951,345 
8,734,000 

FeeL 
91,351,454 

Numhw. 
41. 037. 750 

Number. 
20,231,050 
16,336,660 
21,386,350 
14,650,367 

Number. 

1,114.490 
603,688 
401,932 
278,744 

Numh^. 
62,383,290 

1890 

1889 

87, 325, 810  ;  46, 449. 160 
83,887,165     43,360,500 
88, 046, 387  1  25. 743.  500 

62,389.488 
65,138,782 

1888 

40,667,611 
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Statement  of  distribution  of  lumber  manufacture  along  the  Upj^er  Mieeieiippi  River  from 
MinneapoUe  to  St,  Louie  in  1891. 


Looaliiy. 


Lumber. 


Shingles. 


LocaUty. 


Lamber. 


Shingles. 


Minneapolis 

HastingB 

Bed  Wing 

Alma 

Winona 

Lansing 

Prairie  du  Chion 

Guttenberg 

Dnbuque 

Bellevae 

Lvons 

Clinton '- 

Fulton 


Feet, 
447, 

6, 

119, 

^1: 

13, 
79, 
4, 
55, 
149, 
U. 


S.M. 

713,000 

000,000 

000,000 

500,000 

284,000 

300,000 

000,000 

660,000 

000,000 

000,000 

000,000 

388,000 

50(»,000 


Number. 

207,221,000 

5,000,000 

3,500,000 

600,000 

79,202,500 
8,000,000 
8,000,000 
4,000,000 

42,000,000 
1,374,000 

14, 924, 000 

50,530,500 
6,500,000 


Camanche 

Moline 

Daveziport . . . 
Kook  Island.. 
Muscatine  ... 
Burlington... 
Fort  Madison 

Keokuk 

Canton 

Quincy 

uannlbal 

Total  .. 


Feet,B.M. 

6,000,000 
30,500,000 
54, 036, 000 
87,500,000 
51,500,000 
23,000,000 
30,000,000 
14,000.000 

5,070,000 
22,000,000 
22,000,000 


1,261,041,000 


Kumher. 
2, 176, 500 
3,000.000 
9,000,000 
19, 691, 000 
40,000,000 
6,000,000 
9,700,000 
7,000,000 
5,878,000 
8,000,000 
0,500,000 


545,887,500 


Statement  of  amount  of  freight  received  and  shipped  from  St.  Louie  by  the  Upper  Mieeis- 

eippi  River  for  five  years. 


St.  Louis. 

189L 

1890. 

1889. 

1888. 

1887. 

Iteceivod       .   .. 

Tons. 

90,865 

18,630 

Tons. 
128,960 
22,547 

Tons. 
113,305 
47,560 

Tons, 
114,940 
50,315 

Tons. 
132  400 

ShiDued     

36,170 

Total 

n09,495 

151,507 

160,865 

165,255 

168,670 

*  Trmsportation  of  freight  was  suspended  during  a  large  part  of  the  season  on  account  of  low  water. 

Arrivals  and  departures  at  St.  Louis  during  1891, 

Steamboats  and  barges  from  Upper  Mississippi  River  arrived  at  St.  Loais 713 

Steamboats  and  barges  departed  from  St.  Lonis  for  Upper  Mississippi  River 694 

The  following  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

Statement  of  steiameTS,  barges,  and  rafts  passing  various  bridges. 


Locality  of  bridge. 


Steamboats. 


1891. 


1890. 


Barges. 


189L 


1890. 


Bafts. 


1891.       1890. 


Hastings 

Winona 

Lacrosse 

Dubuque 

Sabnla 

Clinton 

Bock  Island. 
Burlington . . 
Keokuk 

Suincy 
annlbal 

Louisiana . . . 


503 
3,687 
3,547 
2,640 
2,844 
2,821 
2,694 
1,620 
1,209 
1,604 
1,637 


454 
5,417 
4,738 
3,479 
3,2U 
3,034 
3,122 
1,750 
1,597 
1,956 
1,941 

969 


769 
4.419 
5,144 
3,221 
2,457 
2,592 
2,607 
1,634 
1,717 
1,899 
1,999 
1,074 


510 
1,108 
568 
1,190 
613 
622 
671 
751 
420 
615 
590 
590 


341 

1,045 

620 

1,418 

1,275 

662 

650 

767 

635 

807 

453 

408 


590 

1,140 

513 

1,149 

1,U8 

531 

244 

799 

760 

636 

547 

422 


43 

1,495 

1,265 

*585 

•20 

*fl02 

634 

411 

165 

180 

319 

66 


46 

2,123 

1,926 

•860 

1,547 

•538 

843 

317 

205 

278 

500 

103 


72 

1,577 

1,387 

•666 

1,158 

*653 

725 

268 

190 

249 

461 

77 
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Internal  revenue  for  the  year  ending  December  SI,  189 U 


BiBtriot. 


Amoani. 


Minnesota 

Second  Wiaconsin  . 

Third  Iowa 

Fourth  Iowa 

Fifth  Illinois 


Aggregate. 


St.Fanl  .... 

Madison 

Sioux  City,. 
Burlington  . 
Peoria 


47e,  818.98 

174, 244.  M 

2M,  140.  ff7 

20,908.006.91 


24,568,188.74 


Cusloms  rerenve  and  tonnage  for  the  year  ending  December  Sf,  1891. 


StLonls,  Mo 

Burlington,  Iowa . 
Bock  Iteland,  111.. 
Dubnqne,  Iowa  -. 

Galena,  111 

Lacrosse,  Wis  — 
St  Paul,  Minn.... 


Total. 


Port. 


CollectionB. 


*$1,316,311.42 


10, 104. 12 
2.49 


295, 144. 89 


1,621^582.92 


Tonnage 
enroll^. 


7,912.06 
1,039.07 
5,759.00 
5,697.31 
264.94 
4,707.63 
2,292.59 


27,673.45 


YeMels. 


33 
U 
52 
» 
5 
58 
31 


213 


*  Only  apart  of  the  St.  Louis  statement  of  collections  applicable  to  the  Upper  Miasiseippi  Birer. 

List  of  wrecks  between  St.  Louis  and  St,  Paul  which  have  been^  are^  or  may  become  obetruc- 
tions  to  navigation,  with  approximate  dates  of  sinking,  Jooalitiea,  etc. 


"When 
sunk. 


1870 


1849 


18.'.9 
1855 
1855 
1844 

188^ 
1852 
18.54 
1869 
1852 
1868 

1880 


1870 
1856 


1842 
1880 


1843 
1883 


1844 
1880 
1881 
1841 
1849 


Names. 


A.  J.Baker. 


Altona.. 


Baltimore 

Badger  State  . 

Cornelia 

Unknown 


LocalitieB. 


Abreast  of  Gabaree  Island.  One  mile 
above  foot  and  1,200  feet  out  from 
island. 

In  bar  at  Montgomerys  Towhead 


Barge 

America . . 
Kemdecr.. 

Barpe 

Unknown. 
...do 


Lying  under  wreck  of  Baltimore 

Below  chain  of  rocks 

About  halfway  between  Wilsons  Is- 
land and  Rhodes  Point. 

In  crossing  below  Madison 

Opposite  Madison 

Billow  mouth  of  Wood  River 

At  mouth  of  Wood  River 

Foot  of  Maple  Island 

Foot  of  Alton  Island 


Two  barges. 

Flat  boat 

Barffo 

...do 


Hoilman . . 
Unknown. 


Archer . 

Chapman  . . 

Enterprise. 
Barge , 


Iowa 

Golden  Eagle . 

Unknown  

Sarah  Ann.... 
Bmko 


Abn^ostof  Alton  Island,  Just  below 
cut-off. 

Foot  of  Piasa  Chut« , 

In  Piasa  Chute 

Below  Jersey  Lauding 


SenuurkB. 


Ilalf  way  between  Missonri  Point  and 
second  ravine  bolow  (irafton. 

Foot  of  MaaouM  Island,  opposite  Graf- 
ton. 

In  chnte  between  Islands  521  and  522. 

In  chute  between  Islands  521  and  522, 
near  Island  522. 

Abovtt  head  of  Enterprise  Island 

A  Im) vo  head  of  Iowa  Island 


Xearheadof  Iowa  Island 

In  ohnte  opposite  Martins  Landing. . 

Near  shore  above  Hastings,  HI 

Lying  above  head  of  Island  500 

Between  foot  of  Turners  Island  and 
hoad  of  Sandy  lalaiuL 


May  become  an  obatraotion. 

Lies  on  rock  bottom,  aiid.  if  tow- 
head  washes  awav,  wul  be  in 
the  way  of  navigation. 

Same  aa  for  AltonA. 
Do. 

In  deep  water. 

May  be  in  the  way  in  the  futnra. 

An  obBtmction  at  present. 

New  imbedded  in  river  bank. 

In  deep  water  when  sunk. 

Sunk  close  to  bank. 

Now  in  sand  bar. 

In  deep  water;  makes  a  strong 

"break." 
Are  now  obstructions. 


An  obstruction  at  low  ^ 

An  obstruction. 

In  deep  water;  makes  a  atrong 
"break." 

May  possibly  become  an  obstruc- 
tion. 

Supposed  to  be  a  wreck ;  strack 
by  Charlotte  Boeckeler  and 
other  boats. 

Removed  by  U.  S.  dredge  Pb«&- 
nlx. 

May  BOon  become  an  obBtmction. 

In  deep  water. 

A  bad  obstmotion;  partly  re- 
moved byU.  S.  dredge  PIia»- 
nix. 

May  become  aa  obstniotion. 

ito 


Ontoftheway. 

l>o. 
In  the  way  at  low 
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When 
sunk. 


ll^amea. 


Localities. 


Bemarks. 


1874 

1870 
1842 

1842 
1842 
1842 

1880 

1874 

1858 
18S5 


1840 
1840 
1840 
1855 


1874 


1885 
1856 


1872 
1800 
1849 
1850 

1880 

1872 

1881 

1885 
1888 


1853 
1852 


1860 
1866 
1852 


1852 


1886 
1858 
1891 
1889 

1864 
1871 

1854 
1856 
1865 

1869 


MoUieMcPike... 
Little  Eagle 


agu 


Highland  Mary 


Barge 

Amaranth ... 
Two  barges.. 
Ferryboat . . 
Barge 


Unknown . 


Mohawk 

Hannibal  City . . 


Flatboat  . 

Atlas 

Denmark . 

Lynx 

Dubuque . 


Unknown. 
Dictator.. 


Eagle 

Wm.  H.  Denny. 

Barge 


Palmer 

LuoyMay... 
BrownsYille  . 
Ferryboat ... 

S.S.  Merrill.. 

Barge 

Grypeey 


WymanX 

Bam 

Grand  Paoiflo. 


Barge 

Flatboats. 


Barge 

Unknown 

Prairie  Bird. 


Flatboat 

....do 

Grey  Eagle . 
Effle  Afton  . 
J.M.Mason. 


Barge.... 
Danube. . 


Barge. 


...do 

...do,.: 

...do 

Royal  Arch.. 

Natrona 

Diamond  Jo... 

Barge 

Dr.  Franklin. 


Hudson. 

Barge 

Nominee 

Lady  Franklin. . 
Northern  Light. 

Bari 


CarroUsFieldf  opposite  Turners  Land- 
ing. 
Near  and  above  head  of  Stag  Island  . . 
Below  foot  of  Thomas  Chute 


Near  shore  below  Mosiers 

Head  of  Amaranth  Island 

do 

In  bar  opposite  Island  465 

At    bank  at  slaogbterhouse  below 

Clarksville. 
Opposite  creek  aboye  Clarksyille,  in 

midstream. 

Head  of  Clarksville  Island 

Foot  of  Brokaa  Chute 


Opposite  Scotts  Landing. . . 
Near  head  of  Atlas  Island . 

do 

do 

Above  Mundys  Landing. . . 


Near  head  of  Glasscock  Island. 
Opposite  Hannibal 


At  Hannibal  Bridge 

Opposite  head  of  Irabius  Island,  Illi- 
nois side. 

Below  head  oif  Fabins  Island,  Mis- 
souri side. 

Below  Quincy  Bridge 

About  5  miles  below  Lagrange 

Brownsville  Chute 

Bludsoes  Crossing 


At  Warsaw 

Opposite  lower  sawmill  at  Keokuk  . . 
Opposite  steamboat  landing  at  Keo- 

Below  Fort  Madison 

Near  head  of  Lead  Island 

AtSauerwetns  Point 

Below  Burlington  Bridge 


Above  Illinois  Point,  above  Burling- 
ton. 
Near  mouth  of  Henderson  River 


Foot  of  Oquawka  Chute . 

Below  BentoK  Island 

Above  Keithsburg 


Barge. 
....do . 


Near  landing  at  Port  Louisa 

Above  foot  of  island  below  Buffalo. . . 

Below  old  Rook  Island  bridge 

At  old  Rook  Island  bridge 

Above  Duck  Creek  Chain,  Rook  Island 
Rapids. 

Above  Duck  Creek  Chain,  Rock  Island 
Rapids,  on  Illinois  side  of  channel. 

Below  CampbeUs  Chain,  Rock  Island 
Rapids. 

Below  Smiths  Chain,  Rock  Island  Rap- 
ids, in  raft  channel. 

Near  shore,  3  miles  above  Cordova 

Below  bridge  at  Clinton. .  < 

Opposite  Arnolds 

Opposite  Ninemile  Island 

Below  landing  at  East  Dubuque  . . . 

At  Wisconsin  State  Une 

One  mile  above  Eagle  Point 

Foot  of  Maquoketa  Chute 

One  mile  below  Guttenberg 

In  bar  above  Clay  ton 

Below  Britte  Landing 

do 

Coon  Slough 


Below  head  of  Coon  Slough. 
Above  Brownsville 


Partly  removed  by  U.  S.  dredge 
Phcpnix. 

In^eep  water 

Removed  by  U.  S.  dredge  Phoe- 
nix. 

Near  shore. 

May  become  an  obstruction. 

Near  shore. 

May  become  an  obstruction. 

May  be  in  the  way. 
Not  likely  to  become  an  obstruc- 
tion 
Not  now  in  the  way. 
Chute  dosed. 
Do. 
Do. 
Liable  to  become  a  dangerous 
obstruction. 

May  become  an  obstruction  at 

low  water. 
In  very  deep  water. 
Now  in  dry  oar  near  shore. 

May  become  an  obstruction. 

In  deep  water. 

In  the  way. 

In  deep  water. 

Very  much  in  the  way  at  the  pres- 
ent time. 

Broken  up  and  removed. 

Can  be  hit  at  very  low  water. 

Partly  removed  by  U.  S.  dre<lge 
AJax,  remainder  in  deep  water. 

Removed  by  U.  S.  dredge  Phosnix. 

In  bar. 

May  be  in  the  way  soon. 

Removed  by  U.  S.  snag  boat  Gen- 
eral Barnard. 

Removed  by  U.  S.  dredge  Phoenix. 

Partly  removed  by  U.  S.snag  boat 
General  Barnard;  wiU  not  be- 
come obstructions. 

In  dry  bar. 

Removed  by  United  States 

dredge. 
Near  shore. 

In  bar;  somewhat  in  the  way. 
Removed. 

Can  not  become  an  obstruction. 
Will  never  be  in  the  way. 

Can  not  become  an  obstruction. 

Not  in  the  way. 

In  deep  water. 

Not  in  the  way. 

In  the  way  at  low  water. 

Removed  by  U.  S.  dredge  Phoenix. 

Do. 
Removed  in  1892. 
Removed  by  U.  S.  dredgePhcenix. 
Not  in  the  way. 
Will  soon  be  in  the  way. 
In  the  way  at  low  water. 
Not  now  in  the  way. 
Removed  byU.  S.  dredge  Phoenix. 
In  the  way  at  low  water. 
Removed  by  U.  S.  snag  boat  Mon- 
tana. 
In  the  way  at  low  water. 
Removed  Sy  U.  S.  dredge  Phoenix. 


Digitized  by  Vj 


uogle 


I    V^?^M/wn   kJVa    JJVW^a    UWt*   *Ji>.     a   UWI'.    ClrV*' 


i^UU.VlUUO«A.* 


When 
Bank. 

Names. 

LocaUtios. 

Bemarks. 

1850 

Three  barges 

Barge 

"Relow  PJcaymie  Clinte 

Partly  removed. 

Kot  in  the  way  at  preeentw 

Not  in  the  way. 

Bemovedbytr.  S.  dred^fePhcenix. 

1875 
1875 

Head  of  Pioaynne  Island 

Chas.  Sogers 

Barire.... 

I^ith  of  Root  Rivw   .  , 

A\K>ye  Boot  Biver 

.7^:::::::..::;; 

Below  L<acrosse 

1857 

Ben  Corson 

G.H.  Wilson 

Arffo 

Above  Biver  Junction  above  Lacrosse. 
OT>TM>ffite  T>akota 

Close  to  shore. 
In  deep  water. 
Bemoved. 

1840 

A^  ArffATiflftnd 

1801 

BaSe ....;....!;! 

Kear  tTnited  States  Ugbt  at  Bicht- 

mans. 
Foot  of  West  Kewton  Island 

In  the  way. 

1853 

West  Kewton.... 
Barge 

1891 

Onnosite  Wabasha 

Not  in  the  way. 
Very  moch  in  the  way. 
Do. 

1891 

Ponton 

Above  Wabasha 

1801 

Barere 

do 

...,&:. ::::: 

At  the  mouth  of  Big  Bi  ver 

Not  in  the  way. 
Do. 

1857 

Ferryboat 

Fannie  Harris.... 
H.T.  Yeatman 

Below  Presoott 

1860 

Below  Hastings 

Bemoved. 

1856 

do 

Do 

Barge 

Below  ^Newport 

One  end  in  the  way. 
Bemoved. 

Ramsey 

Opposite  St.  Paul 

LooationM  of  roek$  between  St  Louie  €tn4  St  Paul  whiok  are  or  may  become  obetruoHons  to 

navigation. 


In  Sawyer  Bend. 

At  and  below  the  Chain  above  St.  Louis. 

In  Piasa  Chute,  above  and  below  Piasa 

River,  and  at  head  of  chute. 
Piasa  Dam. 
Below  Salt  River. 

In  channel  opposite  foot  of  Island  420. 
Below  Lagrange. 
Near  shore  above  Lagrange. 
In  crossing  at  Grego^s  Landing. 
Below  Des  Moines  Rapids  Canal,  near 

sheer  boom. 
In  draw  of  Keokuk  Bridge,  near  west 

abutment. 
At  Des  Moines  Rapids. 
Above  Nanvoo,  in  the  crossing  at  Devils 

Island. 
Rock  bottom  above  Nauvoo  Landing. 
At  Pontoosuc  and  foot  of  Dallas  Chute. 
In  main  river  opposite  and  below  Dallas. 
Above  Burlington,  at  Drews  Prairie. 


On  head  of  Otter  Island  and  above. 

At  mouth  of  Edwards  River,  near  shore. 

At  and  below  Oqnawka. 

Below  New  Boston,  extending  from  Illi- 
nois shore. 

Below  Keithsbnrg,  in  main  river  and*at 
foot  of  chute. 

Above  Muscatine. 

At  Fairport. 

At  Montpelier. 

First  island  below  Buffalo. 

Near  shore  at  Buffalo. 

Near  shore  above  Spinneyville. 

At  and  near  the  head  of  Smiths  Island. 

At  Horse  Island,  above  and  opposite. 

At  Rock  Island  Rapids. 

In  crossing  below  Cordova. 

Above  Res^  at  foot  of  Lake  Pepin. 

Bowlder  reef  below  Diamond  Blnff. 

Below  Grey  Cloud  Landing. 


Very  respectftilly,  your  obedient  servant^ 


MaJ.  A.  Mackenzie, 

Corps  of  Engineer;  U,  S,  A. 


C.  W.  DUBHAM, 

Jeeietant  Engine 


Y2. 

IMPROVEMENT   OP  MISSISSIPPI  RIVER   BETWEEN  DES  MOINES  RAPIDS 
AND  MOUTH  OF  ILLINOIS  RIVER. 

The  charge  of  operations  in  this  district  was  temporarily  transferred 
to  me  by  Maj.  B.  H.  EuflPher,  Corps  of  Engineers,  U.  S.  Army,  January 
16, 1892,  and  from  the  office  records  the  following  report  for  the  first 
half  of  the  fiscal  year  is  prepared: 

OPERATIONS  FROM  JULY  1  TO  DBOBMBBB  31,  1891. 

The  portion  of  the  season  of  1891  covered  by  this  report  was  exceed- 
ingly unfavorable  to  work,  the  water  being  extremely  low,  in  certain 
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localities  about  6  inches  lower  than  ever  before  known.  This  low-water 
made  the  towing  of  material  mote  expensive  and  difficult,  and  also 
greatly  increased  the  expense  of  putting  it  in  position.  The  principal 
obstruction  to  navigation  was  at  the  foot  of  Hickory  Chute.  This 
locality,  at  which  the  channel  had  been  very  shallow  during  earlier  part 
of  season,  finally  put  a  stop,  for  a  time,  to  all  navigation.  Home  trouble 
was  also,  for  a  short  time,  experienced  near  the  mouth  of  the  Bes  Moines 
River.  The  remainder  of  the  river  was,  considering  the  low  stage  of 
water,  in  fair  condition. 

QUINCY  BAY. 

The  work  of  dredging  in  Quincy  Bay  was  continued  under  contract 
with  Mr.  H.  S.  Brown,  the  price  for  removing  material  being  12.4  cents 
per  cubic  yard.  Mr.  Brown  completed  his  contract  October  30, 1891, 
having  removed  48,200.5  cubic  yards  between  July  1  and  that  date. 

The  total  amount  removed  under  his  contract  was  82,964  cubic  yards. 
The  bay  at  the  close  of  the  season  was  in  good  condition,  there  being 
ample  depth  for  all  purposes  of  navigation,  and  there  was  also  a  deep, 
though  narrow,  channel  through  Cedar  Creek  Bar. 

OLARKSVILLE  HARBOR,  MISSOURI. 

The  towboat  Success  and  fleet  were  employed  until  July  26, 1891,  in 
raising  and  strengthening  the  closing  dam  extending  from  the  head  of 
Clarksville  Island  to  the  Illinois  shore.  Work  was  suspended  on  ac- 
count of  low  water.  The  dam  is  about  1,800  feet  long  and  has  its 
crest  at  an  elevation  of  about  4  feet  above  low  water.  It  is  built  chiefly 
of  dredged  material  and  contains  35,817  cubic  yards  of  gravel,  2,927 
cubic  yards  of  rock,  and  2,432  cubic  yards  of  brush. 

SNY  ISLAND   LEVEE. 

Some  slight  repairs  were  made  to  the  shore  protection  near  Scotts 
Landing,  built  to  secure  the  Sny  Levee.  Payments  were  made  for  ma- 
terial used  prior  to  July  1, 1891. 

COTTONWOOD  ISLAND  REACH. 

The  towboat  Coal  Bluff  and  barges  completed,  in  July,  1891,  the  shore 
protection  on  Missouri  shore  opposite  foot  of  Hog-back  Island  (422). 
The  total  length  of  this  shore  protection  is  3,600  feet.  The  amount  of 
material  put  in  during  July,  1891,  was,  of  rock,  2,749.6  cubic  yards, 
and,  of  brush,  527.3  cubic  yards. 

HICKORY  CHUTE. 

During  July  and  up  to  August  16, 1891,  the  towboat  Success  and 
barges  were  employed  in  the  construction  of  the  upper  wing  dam,  600 
feet  long,  running  out  from  Missouri  shore  at  foot  of  Hickory  Chute* 
One  thousand  eight  hundred  cubic  yards  of  rock  and  871  cubic  yards 
of  brush  were  put  in  this  dam.  The  fleet  was  laid  up  August  16  on 
account  of  difficulty  in  obtaining  rock.  In  September,  1891,  the  condi- 
tion of  the  bar  was  so  bad  that  farther  work  was  undertaken.  A  low, 
light  wing  dam  was  built  from  head  of  Angle  Island  (456)  across  to 
the  dry  bar  and  from  the  dry  bar  out  into  the  river.    In  all^  1,430 
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liaear  feet  of  dams  and  bar  were  utilized.  This  work  was  carried  out 
between  September  19  and  October  if  1891,  and  consumed  1,252.5  cubic 
yards  of  rock  and  1,921.6  cubic  yards  of  brush. 

TULLY  ISLAND. 

On  July  16^  1891,  towboat  Goal  Bluff  and  barges  commenced  opera- 
tions in  vicinity  of  Tully  Island.  The  first  work  accomplished  vras  the 
construction  of  a  wing  dam  925  feet  in  length  and  extending  from  the 
Illinois  shore.  This  dam,  the  farthest  down  stream  of  the  projected 
series,  was  completed  August  5  and  contains  2,757.4  cubic  yard^  of  rock 
and  1,362.1  cubic  yards  of  brush.  Work  was  then  begun  on  the  closiag 
dam  rrom  the  head  of  Tully  Island  to  the  Missouri  shore.  This  dam, 
together  with  shore  protection  on  head  and  east  side  of  Tully  Island, 
was  completed  September  19, 1891,  on  which  date  operations  in  this 
vicinity  were  discontinued.  The  closing  dam,  1,300  feet  lon^,  and 
shore  protection,  1,000  feet  long,  contain  5,379.9  cubic  yards  of  rock 
and  2,907  cubic  yards  of  brush.  An  additional  600  feet  of  shore  pro- 
tection were  also  built  on  east  side  of  Tully  Island  with  769.1  cubic 
yards  of  rock  brought  by  the  Coal  Bluff  and  1,314.3  cubic  yards  of 
gravel  ftimished  by  United  States  dredge  No.  2. 

OPERATINO  DREDOB  NO.  2. 

Shore  protection  above  Hannibal  Bridge. — The  DliDois  shore,  from  a 
point  about  one-half  mile  above  Hannibal  Bridge,  was  protected  for  a 
distance  of  1,800  feet  by  the  deposit  of  gravel  from  dump  boats.  The 
gravel,  which  was  of  a  very  coarse  and  excellent  quality,  principally 
spalls,  was  obtained  by  Dredge  No.  2  from  the  Missouri  shore  opposite 
and  taken  on  dump  boats  by  steam  launch  Iris  to  the  Illinois  side. 
The  dredge  was  also  employed  several  days  in  casting  the  surplus  ma- 
terial farther  up  the  bank.  Eight  thousand  eight  hundred  and  fifty* 
three  cubic  yards  of  gravel  were  put  in  the  work. 

Shore  protection  at  head  of  Tully  Island, — Dredge  Ko.  2  and  launch 
Jm  furnished  gravel  for  use  in  about  600  linear  feet  of  shore  protection 
at  Tully  Island.  A  quantity  of  rock  was  also  used  in  this  protection. 
A  part  of  the  gravel  was  obtained  from  a  gravel  bar  opposite  Oanton 
and  the  remainder  from  Wyaconda  Bar.  Amount  of  gravel  used  in 
this  work  was  1,836  cubic  yards.  The  work  at  the  two  points  above 
mentioned  was  performed  in  July  and  August,  1891. 

There  were  obtained  and  put  in  at  tiese  points  10,689  cubic  yards  of 
gravel,  at  a  total  cost  (exclusive  of  superintendence,  office,  and  plant 
charges)  of  $2,725.93,  an  average  cost  of  25.5  cents  per  cubic  yard. 

OARE  AND  MAINTENANCE  OF  PLANT. 

All  the  fleet  was  laid  up  in  Quincy  Bay  at  close  of  operations.  Only 
minor  repairs  and  those  incidental  to  operating  were  made. 
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A  Zi«<  of  works  oonstrueted  and  of  maieriale  u$edfrom  July  X,  1891,  to  December  SI,  1891, 
between  Dee  Moinea  Bapide  and  the  mouth  of  the  IlUnote  Eiver. 


I>e8igiiAti<m. 


Length. 


HaterUd. 


Sook. 


Brrwh.       Grayel. 


SbM^66: 

Wing  dam,  XUinoiaside 

Closnig  dam,  Tully  Island  to  MiHsouri  shore 

Shore  protection  on  Tolly  Island,  head  and  east  side. 
Sheet  67: 

Shore  protection  on  Missouri  shore  opposite  Island 

422 

Sheet  70: 

Shore  protection  in  hend  on  Illinois  shore  above 

Hannibal  Bridge 

Sheet  74: 

Upper  wing  dam,  foot  of  Hickory  Chute 

Lower  wing  dam,  foot  of  Hickory  Chute 

Sheet  76: 

Closing  dam  1,  from  ClarksYllle  Isl^d  to  Missouri 
shore  (part) 


1,300 
1,600 


1,375 


OuJb.ydM. 
2, 757. 4 

I     6,139 
2,749.6 


Ouh.  yds. 
1,362.1 

2,907 


627.8 


CMb.yda. 
1,836 


8,853 


600 
1,430 

1,800 


1,800 
1,252.5 


2,926.9 


871 
1,921.6 


2,43L8 


Total  . 


17,625.4 


10,020.8 


10,689 


Financial  statement. 

Amount  expended  in  the  field  from  Jaly  1, 1891,  to  December  31, 1891  (ex- 
clusive of  general  superintendence,  office  expenses,  and  charge  for  use 
and  deterioration  of  plant),  for  rock  and  brush  work $30, 555. 63 

Materials  put  in  works: 

Book cubic  yards..      17,625.4 

Brush do..-.      10,020.8 

Total do....      27,646.2 

Average  cost  per  cubic  yard  of  rock  and  brush  work  in  place  (field  ex- 
penses)           $1,105 

Amount  expended  in  the  field  from  July  1.  1891,  to  December  31,  1891, 
(exclusive  of  general  superintendence,  office  expenses,  and  charge  for 
use  and  deterioration  of  plant),  for  putting  gravel  in  shore  protection  .    $2, 725. 93 

Number  of  cubic  yards  of  gravel  put  in  shore  protection 10, 689 

Average  cost  per  cubic  yard  of  gravel  put  in  shore  protection  (field  ex- 
penses)   ,. $0,255 

Summary  of  expenditures  from  July  1  to  December  $1,  1891,  inclusive, 

QuincyBay $10,188.25 

Ciarksville  Harbor,  Missouri 7, 714. 16 

Sny  Island  Levee 2,755.50 

Cottonwood  Island  Reach 8,378.28 

Hickory  Chute 6,451.69 

Tully  Island 11,735.32 

Operating  dredge  No.  2 2,725.93 

Care  and  maintenance  of  plant....  i 1,228.22 

Superintendence  and  office  expenses 644.41 

Total : 61,821.76 

OPERATIONS  FROM  JANUARY  1  TO  JUNE  30,  1892. 

A  project  for  the  expenditure  of  $165,000^  appropriated  by  the  river 
and  harbor  act  of  September  19, 1890,  for  "  improving  Mississippi  River 
from  Des  Moines  Rapids  to  the  mouth  of  the  Illinois  River,'^  was  sub- 
mitted by  Maj.  B.  H.  Ruffner,  Corps  of  Engineers,  TJ.  S.  Army,  Sep- 
tember 24, 1890,  and  approved  by  the  Chief  of  Engineers,  October  23, 
1890.    This  project  was  followed  during  the  season  of  1891. 

Under  date  of  January  6,  1892,  in  forwarding  for  action  certain  pro- 
posals for  furnishing  rock  and  brush,  Maj.  Rufther  presented  a  propo* 
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sition  for  using  sncn  material  ana  exnansting  ttie  Dalance  oi  appropna- 
tion  available  in  the  repair  of  existing  works  at  various  iK>int8  along 
the  river. 

In  September,  1891,  and  January,  1892,  formal  contracts  were  entered 
into  by  Maj.  Buffiier  for  th^  furnishing  on  barges,  at  various  x>oint8, 
41,389  cubic  yards  of  rock  and  16,000  cubic  yards  of  brush. 

At  the  date  of  the  transfer  of  this  work  to  me  (January  16, 1892), 
there  was  an  unexx>ended  balance  of  appropriation  of  ♦69,009.55;  of 
this  amount  $11,992.05  was  applicable  to  dredging  in  Quincy  Bay  and 
930,321.96  assigned  to  purchase  of  material  under  formal  contract,  leav- 
ing $26,695.54  available  for  contingent  expenses,  repairs  and  care  of 
plant,  purchase  of  additional  brush,  and  for  putting  in  place  the  mate- 
rial contracted  for. 

In  his  last  annual  report  Maj.  Buffner  recommended  that  so  much  of 
the  balance  reserved  for  dredging  Quincy  Bay  as  may  be  necessary  be 
used  for  constructing  a  retaining  levee  on  Whipple  Creek  Bar,  to  hold 
the  material  dredged  from  the  bay.  "No  further  work  under  the  allot- 
ment for  dredging  Quincy  Bay  can  be  done  until  the  action  of  Cong^ress 
on  such  recommendation  is  determined. 

In  April,  1892,  a  survey  of  the  river  in  vicinity  of  the  mouth  of  the 
Des  Moines  Biver  was  made,  and  plans  for  channel  improvement  were 
prepared. 

Construction  work  was  commenced  April  22^  1892;  but  on  May  6 
operations  were  discontinued  on  account  of  high  water.  The  work 
accmnplished  was  the  repair  of  Smoot  Chute  and  Oyster  Island  closing 
dams  (Nos.  2  and  5,  sheet  66).  Two  thousand  and  ninety-three  and 
nine-tenths  cubic  yards  of  rock  and  902.6  cubic  yards  of  brush  were 
put  in  these  dams.  The  river  still  remains  too  high  for  the  construction 
of  dams  and  the  protection  of  shores. 

Statistics  of  commerce  and  navigation  applicable  to  this  portion  of  the 
river  may  be  found  under  the  head  of  ^<  operating  snag  boats  and  dredge 
boats  on  Upper  Mississippi  Biver." 

The  work  herein  referred  to  was  in  local  charge  of  Mr.  A.  L.  Bichards, 
assistant  engineer,  from  whose  report  details  are  taken. 

Abstract  of  appropriations. 


By   act   approyed   August  5. 

18S6 $150,000 

By  act  of  Aagast  11, 1888 200, 000 

By  act  of  September  19, 1890  . .  165, 000 

Total 1,330,000 


By  act  approved — 

June  18, 1878 $100,000 

March  3, 1879 40,000 

June  14,1880 100,000 

March  3, 1881 175,000 

By  act  passed  August  2, 1882 . .  200, 000 

By  act  approved  J  nly  5, 1884 . .  200, 000 

Money  statement.   . 

July  1, 1891,  balance  unexpended .-.  $121,340.91 

June  30, 1892,  miscellaneous  receipts 64.20 

121,405  11 
June  30, 1892,  amount  expended  during  fiscal  year 60,541.35 

July  1, 1892,  balance  unexpended 60, 863. 76 

July  1,1892,  outstanding  liabilities $153.82 

July  1, 1892,  amount  covered  by  uncompleted  contracts 28, 783. 72 

28,937.64 

July  1,1892,  balance  available* 31,926.22 

*  An  appropriation  of  $600,000  for  improving  Mississippi  River  between  mouth  of 
the  Missouri  River  and  Minneapolis  was  made  by  the  river  and  harbor  act  approved 
July  13, 1892. 
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Amount  (estimated)reqaired  for  completion  of  existing  project Unknown 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 $500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  eleetric-light  plant  for  United  States  towhoat  Coal  Bluff  opened 
at  Quincy,  IlL,  by  maj,  E.  H.  Ruffner,  Corps  of  Engineers,  at  g  p,  «.,  January  7, 189$, 
in  response  to  advertisement  dated  Quincy,  III.,  December  7, 1891, 


No. 


Ilfame  and  residence  of 
bidden. 


T  h  o  m  a  o  n  •  Honston 
SlectrioCo.,  Chica- 
go^ Hi- 
Central  Electrical  Con- 
stniction  Co.,  St. 
hotaia.  Mo. 
Ft.Wa^e£lectrio  Co., 
Ft.  Wayne,  Ind. 


Dynamo. 


3,000   watts,  75 
volte. 

30x16   C.   P.,  110 

TOltS. 

50  lights  incandes- 
cent. 


Engine. 


N.T.safety,5H.P. 
vertical. 

Shipman,  4  H.  P  . . . . 
Upright,5H.P.. 


Lights. 


1-2,000  C.P.arc;  4x8-16 
arc  lamps;  8-16  arc 
lamps. 

a0xl6  C.  P.  lamps; 
1-150  C.  P.  search. 

20x16  C.  P.  lamps; 
1-aOO  C.  P.  search. 


Price. 

$725.00 
789.89 
960.00 


All  the  above  propositions  rejected,  not  being  favorable  to  the  interests  of  the 
United  States. 


Abstract  of  proposals  for  rock  and  brush,  season  of  18918,  improving  Mississippi  Biver 
between  Des  Moines  Rapids  and  mouth  of  Illinois  River,  opened  atfSp,  m,,  January  6, 
1892,  by  Maj,  E.  H,  Ruffner,  Corps  of  Engineers,  at  Quinoy,  lU. 


No. 


Names  and  residence  of 
bidders. 


Quantities  bid. 


Material. 


Place  of  delivery. 


Price. 


Remarks. 


Henry  L.  Hart,  Lonis- 
ana,  Mo. 

!!l!;do'..'!r.!!.'.'r.!!!!i; 

Eeid,  Biosi  &  Ebert, 
Qnincy,  HL 

John  Grnilfoyle  and 
Henry  Wellenbrusche, 
Lagrange,  Mo. 

Zaob.  Fielder,  Hanni- 
bal, Mo. 


Chdrie  ywrd9. 
10,000 

10,000 

15,000 

5,000  to  15,000 

5,000 


.do- 
.do. 
.do. 


.do. 


Co. 


Hannibal  Lime 

Hannibal,  Mo. 

do 

Whitney  Gilbreath, 

Ava,IU. 
Trederick  W.  Menke, 

Qnincy,  HI. 
Charles  C.  Pratt  and 

George  IS.    Cash, 

Lonisa2U^Mo. 


6,000 

4,000 
20,000 

2,500 

Any  part  of 
15,000. 


Rook.. 

Rock  .. 
Brush  . 
Rock.. 

Rock.. 
Rock.. 


Rock.. 
Rock.. 
Rook.. 
Rock.. 
Rock.. 
Rock.. 


Louisiana,  Mo  . 


Hamburg,  HI 

Ateither  of  above. 
Lagrange,  Mo..... 


.do. 


.do .. 


Quinoy,  HI 

Hannibal,  Mo . . . 
Louisiana,  Mo  . . 
Clarksville,  Mo. 
Hamburg  Bay . . 
HannibUiMo... 


Rook.. 
Brush  . 


Rook.. 
Rock.. 


...do 

Kearestattainable 

point  to  work. 
Qulncy,Ill 


Louisiana,  Mo  . . 


OenU. 


*66 


TZ 


85 


72 
72 
72 
70 
*53  j 


*62 
67 


Only  one  copy- 
that  inoomplste. 

Only  two  copies 
and  they  signed 
only  on  apeoifl- 
cationa. 


On  4>f oot  stage  and 
above. 

On  5-foot  stage  and 
above. 


'Accepted  and  written  contract  madOb 
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Y3. 

IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

There  was  available  for  this  work  July  1, 1891,  the  sum  of  $10,230.99. 

During  the  year  operations  consisted  in  completing  the  raising  of  the 
lock  walls,  in  filling  and  grading  the  lock  grounds,  and  the  laying  of 
slope  wall  around  the  slopes  at  the  upper  end  of  the  Middle  Lock,  iu 
accordance  with  approved  project,  and  in  protecting  portions  of  the 
canal  embankment. 

The  work  remaining  to  be  done  under  approved  project  is  the  removal 
of  a  small  amount  of  rock  above  grade,  the  completion  of  the  sluice  at 
Prices  Creek,  and  the  ox)mpletion  of  the  protection  of  the  canal  em- 
bankment. It  is  probable  that  after  this  work  is  carried  out  a  balance 
will  still  be  available,  which  balance  can  be  applied  to  advantage  in 
the  construction  of  a  permanent  machine  shop  at  the  Lower  Lock,  a 
timber  shed  at  the  dry  dock,  guide  piers  above  the  closed  part  of  the 
canal,  or  in  widening  portions  of  the  channel,  as  may  seem  best.  All  of 
these  works  are  desirable. 

Ko  further  appropriation  is  required  for  the  completion  of  this  im- 
provement in  accordance  with  approved  project. 

Details  of  work  are  given  in  the  appended  report  of  Mr.  M.  Meigs, 
United  States  civil  engineer,  in  local  charge  of  work. 


Abstract  of  appropriationa. 


By  act  approved — 

Juue23,  18(^ $200,000 

March2,  1867 500,000 

July  25,  1868  (allotment)  .  300, 000 

April  10,  1860  (allotment) .  178, 200 

December  23. 1869 200, 000 

July  11,  1870 400,000 

January  18,  1871 341,000 

March  3,  1871 250,000 

June  10,  1872 400,000 

March  3,  1873 400,000 

June  23,  1874 400,000 

March  3, 1875 480,000 


By  act  approved — 

August  14,  1876 

June  18,  1878  (allotment). 

March  3,  1879 

June  14,  1880 

March  3,  1881 

By  act  passed  August  2, 1882.. 
By  act  approved  July  5,  1884  . 
By  act  approved  Augusts,  1886  ,    - 

By  act  of  August  11, 1888 35, 000 

By  act  of  September  19,  1890. .        22, 000 

4,574,950 


$230,000 
62,500 
25,000 
20,000 
25,000 
30,000 
50,000 
26,250 


Maney  statemmt 

July  1,  1891,  balance  unexpended $10, 230. 99 

June  30,  1892,  amount  expended  during  fiscal  year 4, 388. 56 

July  1, 1892,  balance  unexpended 5^842.43 


report  of  mr.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  July  1, 189t, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  carried  on 
under  appropriation  for  "  improving  Des  Moines  Rapids,  Mississippi  River,"  during 
the  fiscal  year  ending  June  30,  1892 : 

Raising  look  walla  at  Middle  Look.— In  July,  1891,  the  work  of  raising  the  lock  walls 
at  the  Middle  Lock,  of  the  filling  and  grading  of  the  lock  grounds  at  the  Middle 
Lock,  and  the  laying  of  slope  wall  around  the  slopes  at  the  upper  end  of  the  Middle 
Lock,  was  completed  according  to  the  existing  project. 

Laying  riprap  face  ttone  on  oanal  embanktnent. — Owing  to  the  extreme  low  water 
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which  prevailed  in  1891  after  July  1,  no  stone  conld  be  towed,  during  the  first  half 
of  the  fiscal  year  from  the  quarries  of  the  contractors,  Patterson  Brothers.  A  bank 
estimate  was  made  July  31,  1891,  and  the  getting  out  of  stone  was  discontinued,  as 
there  seemed  to  be  enough  stone  on  hand  to  finish  the  work. 

In  April,  1892,  the  towing  of  stone  for  this  work  and  the  laying  of  the  same  in 
canal  embankment  at  sections  58  to  61,  inclusive,  were  resumed.  This  work  was 
continued  during  May  and  June,  and  996.68  cubic  yards  of  mbblestone,  to  finish  up 
slack  places  in  tne  embankment  and  complete  the  work,  were  purchased  from  Pat- 
terson Brothers,  at  65  cents  per  cubic  yard. 

llie  completion  of  protection  of  the  canal  embankment  virtually  finishes  the  canal, 
which  has  been  under  more  or  less  continuous  construction  since  October,  1867. 

Patterson  Brothers  have  furnished  during  the  past  fiscal  year  the  following  qnan- 
tities  of  stonO;  which  stone  has  been  placed  in  bank : 

Riprap  face  stone cubic  yards . .  1, 017. 00 

Rubble  stone do....      996.68 

Statement  of  amount  of  9lope  wall  laid  from  July  1, 1891,  to  June  SO,  189$. 

April,  1892 square  yards..      126.00 

May,  1892 do....      984.85 

June,  1892 do....      161.00 

Total do..,.  1,271.85 

I  have  been  assisted  by  Mr.  S.  Edwards,  superintendent,  Mr.  John  B.  Carpenter, 
overseer,  and  Mr.  O.  S.  Willey,  clerk  and  draftsman,  in  canying  on  the  above  work. 
No  contracts  were  entered  into  during  the  past  fiscal  year. 

The  balance  available  at  the  close  of  fiscal  year  may  be  used  for  Building  a  suita- 
ble machine  shop  and  timber  shed,  for  constrvcting  gnide  piers  in  the  channel  above 
the  closed  part  of  the  canal,  or  for  widening  difficult  parts  of  the  channel,  as  may 
be  deemed  best.    All  of  these  works  are  most  desirable  and  urgently  needed. 
Very  respectfully,  your  obedient  servant, 

M.  MfaiGS, 
United  States  CiwX  Engineer. 
"JAbS-  a.  Mackenzie, 

Corpe  ofJEngineere,  U,  S,  A, 


Y4- 
OPERATING  AND  CARE  0FDE8  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Rapids  Oanal  was  open  for  navigation  during  the 
year  234  days,  during  which  time  there  passed  through  it  677  steam- 
boats and  191  barges,  carrying  10,260  passengers,  12,228  tons  of  mer- 
chandise, and  03,210  bushels  of  grain.  There  also  passed  through  the 
canal  140,654,084  feet  of  lumber,  24,514,000  feet  of  logs,  61,141,137 
shingles,  and  39,476,926  laths. 

The  expenses  of  operating  and  caring  for  the  Des  Moines  Eapids 
Canal  and  Dry  Dock,  including  extensive  dredging  and  the  ordinary 
repairs  to  gates,  machinery,  and  plant  during  the  past  year  have  been 
$51,550.17.  These  expenses  are  provided  for  by  an  indefinite  appropri- 
ation made  by  act  of  Congress  of  March  3, 1881. 

The  gates  at  the  lower  lock  will  have  to  be  rebuilt  during  the  coming 
year,  and  ordinary  repairs  to  the  other  gates,  the  culverts,  and  canal 
embankment  will  be  needed. 

The  canal  has  been  thoroughly  covered  by  the  dredges  during  the  past 
year,  and  large  deposits,  which  have  been  accumulating  for  years,  have 
been  removed. 

During  the  past  year  the  dry  dock  has  been  constantly  in  use.    At 
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times  when  the  use  of  the  dock  was  not  required  for  repairs  to  portions 
of  the  Government  plant,  or  not  fully  occupied  for  such  purpose,  boats 
and  barges  belon^g  to  private  parties  have  been  dock^  and  repaired 
at  the  dry  dock,  il29  dockage  tees  having  been  collected  during  the 
fiscal  year  for  such  use  of  the  dock  by  private  parties.  It  is  desirable, 
when  circumstances  permit,  that  a  shop  with  woodworking  machinery 
and  a  storage  shed  for  lumber  be  provided  at  the  lower  end  of  the  dock. 
The  expense  of  operating  the  canal  will  be  slightly  increased  by  the  op- 
erating of  the  dry  dock  as  an  accessory  work,  but  it  is  hoped  that  such 
increase  will  be  more  than  offset  by  the  increased  facihties  furnished 
for  repair  of  Government  boats  and  the  amounts  received  fix)m  private 
parties  for  use  of  the  dock. 

The  boom,  constructed  in  accordance  with  act  of  Congress,  for 
connecting  outer  wall  of  the  canal  with  the  pier  of  the  Keokuk  and 
Hamilton  Bridge,  requires  repairs  and  must  be  taken  into  the  canal  at 
the  close  of  navigation  and  put  out  again  in  the  spring.  An  item  for 
the  expense  of  such  repair  and  labor  is  included  in  estimate  of  cost  of 
operating  and  caring  for  canal  for  the  coming  fiscal  year. 

Tables  are  given  herewith  showing  details  of  expenditure  and  traffic, 
and  comparative  expenditure  and  traffic  statements  are  submitted.  A 
list  of  vessels  docked  at  the  dry  dock  at  the  Des  Moines  Bapids  Canal 
during  the  past  fiscal  year  is  appended. 

The  operating  and  care  of  the  canal  and  dry  dock  are  in  the  iuune- 
diate  charge  of  Mr.  M.  Meigs,  Uijited  States  civil  engineer,  whose  report 
is  appended. 

AhBtraot  of  appropriations. 


By  act  approved— 

ApiflSO,  1878 $7,500.00 

June  18, 1878  (allotment).  32, 500. 00 

March  3, 1879 40,000.00 

June  14,  1880 30,000.00 

March  3,  1881,  for  fiscal 
year  ending—- 

June  30,  1882 45,000.00 

June30,  1883 75,000.00 

June30,  1884 47,000.00 

June  30,  1885 40,500.00 

June  30,  1886 43,000.00 


By  act  approved  March  3, 1881, 
for  fiscal  year  ending — con- 
tinued. 

June30,  1887 $44,000.00 

June30, 1888 42,000.00 

June30,  1889 39,000.00 

June  30,  1890 43,837.97 

June30, 1891 43,995.80 

June  30,  1892 ."....  44,000.00 

Total 617,333.77 


Money  statement 


$1.80 


July  1, 1891,  balance  on  hand 

June  30, 1892,  amount  drawn  from  Treasury  under  indefinite  appropria- 
tion     44,000.00 

44,001.80 
June  30, 1892,  amount  expended  during  fiscal  year 43,968.92 


June  30, 1892,  balance  on  hand  . 


82.88 


July  Ij  1892,  outstanding  liabilities  (for  operations  of  June,  1892,  the   - 
requisition  for  funds  for  payment  of  same  not  having  been  fiUed  before 
the  close  of  th6  fiscal  year  ending  June  30, 1892} 7,581.25 
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LUt  of  vessels  docked  at  the  dry  dock  at  the  Des  Moines  Rapids  Ccmal  during  the  fiscal 

year  ending  June  '90^  1892, 


Designation. 

Date  of  en- 
tering  dock. 

Dateofleav- 
ing  dock. 

Designation. 

Date  of  en- 
tering  dock. 

Date  of  leav- 
ing dock. 

Steamers: 

Scotia* 

July  31,1891 
Aug.  10, 1891 
Aug.  19, 1891 
Aug.  29, 1891 
Sept  7,1891 
Sept  29, 1891 
Oct.   25,1891 
Apr.    6,1892 
Apr.  12, 1892 
Apr.  20, 1892 
May  17,1892 

Nov.  18,1891 

Mar.  31, 1892 
Apr.  12,1892 
June  11, 1892 

May  20, 1891 
Juiy  10, 1891 
July  28, 1891 
Sept  2,1891 
Oct  25,1801 
....do 

Aug.  1,1891 
Aug.  11, 1891 
Aug.  27, 1891 
Aug.  30, 1891 
Sept  23, 1891 
Sept  30, 1891 
Oct   25,1891 
Apr.   7,1892 
Apr.  14, 3892 
M^y    3,1892 
May  17,1892 

Mar.  14,1892 

Apr.   4,1892 
Apr.  14,1892 
June  12, 1892 

Sept  2,1891 
July  14, 1891 
Aug.  19, 1891 
Oct     9,1891 
Oct  25,1891 
Mar.  14, 1892 

Dump  boats— cont'd. 
No.4 

Nov.  18, 1891 
Apr.  14, 1892 

do 

Apr.  29, 1892 

do 

Mar.  31,1892 
Apr.  20,1892 
Apr.   29,1892 
Itfay     3. 1892 
May   17,1892 
May   24,1892 
June  17,1892 

Pittsburgh* 

No.  10 

Success     .... 

No.8 

»»D" 

SaTenna  *  ....... 

Vixen 

No.6 

liunbemian  *    ... 

"A" 

May    9,1892 
June  14, 1802 

June  20, 1891 
Apr.  12, 1892 

July  10, 1891 
July  28, 1891 

Sept  29, 1891 
Oct     2, 1891 
do 

CityofQuincy*.. 
Basle* 

'•C" 

Quarter  boats : 
No.  118 

Fury 

General  Barnard  . 

July   10,1891 
Apr.   14,1882 

July   16,1891 
July  31,1891 

Sept  30,1891 
Oct      3, 1891 

No.69 

Kit  Carson* 

Barges: 

No.  40 

Lucia 

No.  48 

"""t^ _.. 

Vulcan 

Barge  of  stoamt^r 

Annie  Barnes* 

•T" 

Do 

No.31t 

Dump  boats: 

Ko.6 

No.  8  of  steamer 

Musser* 

No.  82 

Oct  31,1891 
Apr.    4.1892 
Apr.    9,1892 
Apr.  14, 1892 
. . .  /do 

Nov.     1,1891 
Apr.     9,1892 

do 

"C" 

•»B" 

••K" 

Do 

"E" 

Apr.  20,1892 
June    2,1892 
May   17,1892 

No.l 

"H" 

No.2 

No.  88 

May   8,1892 

*  Belongs  to  private  parties. 


t  Condemned  and  destroyed. 


Expenditures  for  operating  and  care  of  Des  Moines  Rapids  Canal  for  fiscal  year  ending 

Jwne  SO,  189S, 


Month. 


Oi&ce  and  administration. 


Salaries. 


S»PP«"&'..    Tow. 


Canal  and  looks. 


Labor. 


Supplies. 


Current 
repairs. 


TotaL 


1891. 

July 

August 

September... 

October 

November . . . 
December  ... 

1892. 

January 

FebnUffy.... 

March. 

April 

-HLkj 

June 


9375.00 
375.00 
375.00 


$6.10 
3.05 


$375.00 
381.10 
378.05 


$1,420.00 
1,635.00 


375.00 
375.00 


762.50 


445.00 
750.00 
125.00 
537.50 


70.15 
13.25 

14.43 
3.95 
16.31 


$42.88 
25.99 


24.06 
4.75 


45.44 
21.44 
75.00 


488.03 
414.24 

776.93 
3.96 
506.75 
77L44 
224.05 
642.26 


1,565.00 
1,555.82 
2,939.84 

1,426.83 


1,417.00 
2,968.50 
1,650.00 
1,637.49 


$71.87 
220.99 

69.80 
210.00 

68.89 


30.00 
67.73 


$6.90 
621.79 
781.86 


237.07 
553.11 


616.06 
652.75 

385.94 
23.73 
641.23 
398.06 
621.35 
462.63  ! 


$1,408.77 
2,477.78 
851.66 
1,775.00 
2, 130. 77 
3,686.U 

1,842.27 
91.46 
1,958.23 
3,351.56 
2,408.42 
2,653.13 


Total. 


4,405.00 


156.04 


210. 75 


4,861.79 


18,099.98 


1,612.98 


5,012.20  I  24,725.10 


Month. 


Dredging  canal. 


Labor. 


Supplies. 


Current 
repairs. 


Total. 


Grand  totaL 


;rtay 

August  — 
September  . 
Ootober  — 
November.. 
December.. 


1891. 


$145.85 


$18.68 

21.00 

.50 


January... 
February.. 
March 
Ap 


1892. 


^.: 


June 


1,883.55 
1,490.75 
7, 813. 68 


7.80 


2,685.85 
8,637.19 


$102.12 

238.60 

6.47 

148.94 

112.11 

729.88 

4.61 

884.67 

417. 67 

1,060.24 

1,064.27 


$102.12 
238.60 
25.16 
315.29 
112.61 

729.88 

4.61 

391.97 

2, 301. 12 

5,226.81 

12, 515. 04 


$1,873.77 
2,061.00 
1, 468. 30 
1,800.15 
2,934.09 
4,212.96 

3,349.08 
100.02 
2, 850. 95 
6, 43A,  12 
7,850.31 
*  15, 710. 42 


Total. 


11,833.23        6,370. 


4,259.47       21,963.22      *61,550.17 


*  Includes  $7, 681. 26  Uabilities  outstanding  July  1, 1892. 
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Traffic  iiatement  of  the  Des  Mainea  Bapids  Canal  for  theJUeal  year  ending  June  SO,  189S. 


Month. 


Boats 
up. 


Boats 
down. 


Barges 
up  and 
down. 


PMsengers. 


Merchan- 
dise. 


Grain. 


1801. 

Jnly 

An^ost 

September 

October 

November 

1892. 

Karoh 

April 

May 

Jane 

Total 


34 


5,494 

2,858 

147 

5 

6 


10 

104 

39 

1,597 


Ton*. 

4,059 

1,981 

347 

437 

200 


34 
8,482 


89,80 
1,C 


200 


806 


2,462 

2.^13 

18,025 

2.850 


835 


242 


191 


10,260 


12,228  ; 


«3,210 


Month. 


Lumber. 


Logs. 


Shinglea. 


Lath. 


Lock- 
age at 
one 
lock. 


1891. 


July 

August 

September  . 
October  — 
November.. 


1802. 


March. 
April  .. 
Mky  ... 
Jane . . . 


Feet, 

86,884,785 
81,906,566 
23,835,887 
25,800,718 
17,383,120 


1,800,000 
3.042,099 


Fe€t. 

9,413,000 
4,045,000 
4,  708, 000 
4,398,000 
900,000 


1,050,000 


16,461,900 
17, 840, 250 
10, 270, 000 
11,190,917 
5,478,070 


150,  OOU 
250,000 


Nwnher. 

0,168,666 
9,688,540 
5,862,046 
7, 848, 675 
5,453,000 


800.000 
661,000 


314 
244 
180 
SOS 
71 


87 

146 

33 


Total. 


140,654,084 


24,514,000     61,141,137 


89,476,926 


1,233 


Comparative  expenditures  of  operating  and  care  of  Dee  Moinee  Rapids  Canal  for  the  fiscal 

years  1882-^92. 


Year. 


1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1801 

1892 


Office  and  administration . 


Salaries.   Sapplies. 


$3, 710. 00 
4. 821. 12 
5, 045. 22 
5, 016. 00 
5,225.00 
4, 375. 00 
4.870.00 
3,  750. 00 
4,425.00 
5, 175. 00 
4,495.00 


$161. 
289. 


85. 
154. 

26. 
120. 
162. 
156. 


Miscel- 
laneous. 


$550.62 
449.52 
665.62 
573. 88 
432. 10 
424.48 
481.70 
318.82 
238.03 
113.38 
210.75 


Total. 


$4,422,31 
5,560.50 
5,519.96 
5,  «U.  19 
5. 866. 22 
4,884.67 
5, 5a').  74 
4,095.62 
4, 783. 87 
5,451.14 
4, 861. 79 


Canal  and  locks. 


121, 122. 70 
25.813.40 
17.654.23 
17,615.97 
17, 731. 76 
18.  326. 23 
16, 892. 82 
17, 241. 79 
18, 245. 07 
18,  785. 73 
18,099.98 


Labor.     Supplies.   Bepaira.      TotaL 


$1,654.08 
2, 216. 87 
4,344.51 
1, 995. 92 
2,226.23 
2,752.80 
1,942.94 
2,277.97 
2,376.55 
2,725.27 
1,612.98 


$1,946.03 
3,203.01 
1,291.20 
5,237.88 
5,652.87 
3, 775. 59 
7,972.29 
8,689.20 
7,848.88 

11,868.31 
5,012.20 


$34,722. 79 
31,233.28 
23,289.04 
24,849.77 
25,610.86 
24,854.62 
26.808.05 
23,206.06 
28.470.50 
33,374.31 
24,725.16 


Year. 


Dredging  canal. 


Labor. 


Sapplies. 


Repairs.      Contract. 


Total. 


Misoel- 
laneons. 


Grand 
total. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1802 


$2,340. 

4,765. 

7,485. 

8,353. 

4,981. 

6,149. 

5,084. 

6, 573. 

8,196. 

3,563. 
11,838. 


$572. 
1, 
4,789. 
8,580. 
3. 017. 
8, 810. 
2,267. 
3,528. 
1,260. 
1,906. 
6,870. 


$846.58 
598.04 
1,262.02 
1, 888. 73 
3, 530. 41 
2,453.98 
1, 808. 85 
2,479.17 
6,284.07 
702.61 
4, 259. 47 


$14,080.39 
30, 666. 17 


$17,839.49 
87,568.94 
13, 5.36. 79 
13, 822. 54 
11,532.45 
12,413.55 

9.161.24 
11.580.79 
10,741.43 

6, 172. 75 
21,963.22 


$68.75 

8,664.07 

536.73 


1,327.32 


$47,063.84 
77,928.79 
43,283.42 
44,506.50 
43,000.58 
42,158.84 
42,808.86 
88,K85.87 
43.006.80 
44,006.20 
61,560.17 
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CompdraGM  traffic  statement  showing  the  total  traffic  that  has  passed  through  the  oanal 
since  its  opening  in  1877  by  fiscal  years  ending  June  SO. 


i 

1 

1 

1 

^ 

1 

1 

3 

1 

1 

1^ 

Shingles. 

II 

Tans. 

BusheU. 

Feet. 

Feet. 

Number. 

Number. 

1878 

670 

548 

53,346 

737,415 

25,000,000 

4,000,000 

3, 700, 000 

824 

1879.... 

802 

454 

**5,'688' 

64,658 

2,192,642 

33,347,612 

■"8."d86,o66* 

8,721,796 

11,749,000 

1,564 

1880.... 

967 

651 

13, 231 

78,969 

2, 197, 469 

21,832.478 

13, 160, 960 

27.863,640 

30,561,000 

2,497 

1881.... 

840 

276 

10, 003 

44,962 

1, 154, 092 

52, 256, 235 

11,013,410 

11,657,655 

15,091,000 

1,330 

188*2,... 

760 

444 

8,588 

29,043 

781, 817 

17, 150,  Oil 

4,475.000 

3, 112, 825 

4,885,250 

2,292 

1883.... 

1,107 

705 

9,192 

43, 359 

729, 174 

13, 093, 325 

1,040,000 

11,558.000 

4,435,000 

1,363 

18^.... 

913 

245 

13,057 

54,215 

470,580 

67, 018, 151 

9, 399, 764 

15, 924, 645 

25, 182, 250 

1,908 

1885.... 

889 

160 

13,065 

54.120 

776,432 

43, 119, 797 

2,779,670 

13,473,205 

25,018,750 

1,270 

1886.... 

784 

218 

22,221 

56,001 

465,681 

22,760,823 

3, 195, 360 

4,302,800 

8,253,000 

755 

1887.... 

990 

318 

20,797 

52,815 

366,432 

178. 754, 876 

24,827,000 

19, 961, 781 

90,450,922 

1,717 

1888. . . . 

595 

235 

8,330 

33,160 

143,037 

166, 827, 752 

34, 505, 000 

83, 642, 450 

49, 848, 840 

1.749 

1889.... 

1,022 

288 

22,880 

50,008 

381,559 

118.508,045 

26,333,320 

50,221,099 

37,413,810 

1,941 

1890.... 

924 

477 

14,529 

71, 453 

397, 788 

146, 078, 329 

26, 689, 300 

44, 316, 167 

73,540,370 

1,827 

1891.... 

878 

357 

15,801 

45,217 

364,878 

193,358,089 

37, 176, 150 

59,350,595 

87,259,690 

1, 895 

1802.... 

577 

191 

10,260 

12,228 

63,210 

140,  654, 084 

24, 514, 000 

39, 476, 926 

61,141,137 

1,233 

bbport  of  mr.  m.  mkig8,  united  states  civil  engineer. 

United  States  Engineer  Ofeice, 

Keokuk,  lowaj  Juli/  1,  189$. 

Major:  I  have  the  honor  to  sabmit  the  followiM  report  on  "operating  and  care 
of  Des  Moines  Rapids  Canal"  for  the  fiscal  year  ending  Jnne  30, 1892: 

The  canal  was  open  to  navigation  234  days  and  closed  132  days.  Navigation  closed 
November  20,  1891,  and  open^  April  1,  1892,  though  a  few  boats  passed  through  the 
canal  after  and  before  these  dates  during  the  period  that  the  canal  was  formally 
closed  to  navigation. 

Extremes  or  low  and  hi^h  water  have  occuired  during  the  fiscal  year.  From  July 
1,  1891,  to  the  close  of  navigation,  one  long-continued  low-water  period  prevailed, 
the  river  reaching,  on  October  1,  1891,  the  unprecedented  low  stage  of  0.25  foot  be- 
low the  low  water  of  1864,  the  lowest  previously  recorded  stage  during  the  season  of 
navigation  and  when  not  influenced  by  ice  gorges.  In  1892  the  canal  opened  with 
a  stage  at  the  lower  lock  of  4.9  feet  above  low  water  of  1864,  and  the  river  contin- 
ued to  rise,  the  stage  on  June  30,  1892  being  19.3  feet  above  low  water  of  1864,  this 
stage  being  only  1.7  feet  and  0.3  foot  less  than  the  highest  stages  in  1851  and  1888, 
respeotively. 

The  hiffh  water  has,  of  course,  greatly  afifected  the  amount  of  traffic  passing 
through  me  oanal,  nearly  all  the  boats  and  rafts  being  able  to  pass  over  the  rapids 
outsit  of  the  canal  since  the  middle  of  April,  1892. 

Repairs  to  oanal  embankment. — Very  little  repairs  to  canal  embankment  were  re- 
quired. At  section  33  a  leak  has  developed,  and  at  the  dry  dock  the  old  leaks  from 
the  canal  into  the  dock  have  increased,  but  no  repairs  have  been  made  as  yet,  and 
the  leaks  showed  no  signs  of  danger  to  the  canal  even  at  extreme  high  water. 

Eepairs  to  gates,  machinery ,  buUdings,  etc.,  at  locks. — Provision  was  made  in  the 
project  for  the  present  fiscal  year  for  rebuilding  of  gates  at  Lower  Lock.  Four  thou- 
sand dollars  was  allotted  for  this  purpose,  but  as  the  gates,  upon  careful  examination, 
seemed  able  to  go  without  repairs  for  another  year,  the  allotment  was  not  expended. 
At  the  Middle  Lock  some  repairs  were  made  to  the  lower  culvert  gate  opening  on  the 
river  side  and  a  brc^en  gate  was  replaced. 

The  machinery  of  the  three  locks  was  overhauled  and  new  packing  put  in  the  pumps 
and  hydraulic  cylinders. 

A  painter  was  employed  in  painting  the  buildings  and  fences  at  the  three  locks  and 
the  engine  house  at  the  Lower  Lock.  These  buildings  and  fences  were  last  painted 
in  1877. 

Repairs  to  plant. — ^The  steam  launch  Lucia  was  docked  and  thoroughly  repaired^ 
many  rotten  plank  being  cut  out  and  replaced,  the  engines  being  lin^  up,  and  the 
furnace  being  rebuilt.  The  canal  dredge  Ajax  was  docked,  partly  calked,  and  bolts 
tightened  up  before  beginning  work  in  the  canal.  The  dredge  lay  all  winter  at  Rock 
Island,  III.,  naving  been  caught  there  by  the  ice  in  the  middle  of  November,  and 
some  needed  repairs  to  dredge  were  therefore  omitted.  The  dump  boats  and  l^rges 
of  the  canal  plant  received  attention  from  time  to  time  as  it  became  necessary.  A 
coal  barge, '  *K,"  for  use  at  the  c^nal  was  built  at  spare  times  and  almost  entirely  of 
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stook  on  hand  taken  firom  barges  preirioaslj  condemned  and  broken  np.    The  dimen- 
sions of  this  coal  barge  are  60  feet  by  14  feet  by  3  feet. 

Boom  helow  Lower  Lock. — The  boom  connecting  outer  wall  of  the  canal  with  the 
pivot  pier  of  the  Keokuk  Bridge  has  been  invaluable  to  the  river  interests  during 
the  high  water  of  May  and  June,  1892.  It  has  stood  all  tests  satisfactorily,  and  will 
serve  as  a  model  for  those  at  the  various  bridges  along  the  river,  being,  with  the 
exception  of  the  one  at  Clinton,  the  only  satisractory  boom  in  use  along  this  part  of 
the  Mississippi  River.  The  only  trouble  it  has  occasioned  was  the  collection  of  drift 
during  the  extreme  high  water,  when  it  re(][uired  the  services  of  one  of  the  towboats 
at  work  in  the  canal  to  dislodce  accumulations  of  floating  drift  that  at  times  became 
quite  serious.  Fallen  trees,  2  feet  in  diameter,  at  times  lodged  in  the  chains  of  the 
boom,  and  collected  great  rack  heaps  above  them  that  made  considerable  hard  "trork 
necessary  for  their  removal. 

The  boom  was  removed  from  its  customary  position  at  the  close  of  navigation  and 
stored  in  the  canal  at  a  much  lower  stage  than  was  heretofore  thought  practicable, 
owing  to  the  boom  pounding,  as  it  was  supposed,  on  the  rocks  above  the  bridge. 
The  low  stage  at  which  it  was  removed  (0«65  foot  above  low  water  of  1864),  and  tne 
manner  in  which  it  stood  high  water,  have  served  to  relieve  all  doubts  as  to  the 
adaptability  of  the  boom  to  its  location. 

Tno  boom  was  docked  in  the  drv  dock  during  the  early  spring,  and  a  large  amount 
of  sediment  that  had  accumulated  inside  of  its  hollow  spaces  was  removea  by  means  i 

of  scrapers  and  bywashing.    The  removal  of  this  sediment  will  have  to  be  attended 
to  periodically.    The  draft  of  the  boom  was  decreased  some  6  inches  by  thus  light- 
ening it.    The  fence  on  the  boom  should  be  painted  to  preserve  it  ftom  the  weather.  ! 
This  will  cost  about  $500.                                                                                                                \ 

Machine  ehop  at  Lower  Lock. — ^The  machine  shop  was  worked  throughout  the  year  in  ; 

making  general  repairs  to  the  Government  plants  of  the  canal  ana  other  works  of  ' 

improvement.  A  small  dynamo  machine  and  engine  was  built  for  the  canal  launch, 
ana  they  work  very  satisfactorily.    The  work  of  the  machine  shop  now  aggregates  | 

nearly  $45,000. 

A  plan  for  a  new  shop  to  replace  the  old  and  temporary  building  of  wood,  which 
has  more  than  twenty  times  been  saved  from  bumm^  up  almost  by  a  miracle,  has 
been  prepared.    The  new  shop  will  be  a  two-story,  iron-roof,  brick  structure,  the  ' 

upper  floor  beiuff  for  the  storing  of  the  many  valuable  patterns  of  lock  and  steam- 
boat machinery  belonging  to  the  canal  and  other  appropriations.  I 

Survey  of  the  canal. — A  survey  of  the  canal  was  made  in  September,  1891.  It 
showed  an  increase  in  the  deposits  in  the  canal  and  the  necessity  for  radical  dredg- 
ing. 

Dredging  caiuiZ.— Early  in  April,  1892,  canal  dredge  AjaXf  with  towboat  Rem  as 
tender,  dredge  Phaenix,  with  towboat  Fury  as  tender,  and  dredge  Fwfoafi,  with  tow- 
boat  Success  as  tender,  were  put  at  work  in  removing  deposits  from  the  canal  bottom. 
About  April  20,  double  crews  were  put  on  dredges  Ajax  and  Phanix  and  their  tow- 
boate,  and,  from  that  time  to  June  yOf  1892,  these  dredges  and  boats  were  run  night  { 

and  day.    The  fact,  developed  on  previous  occasions,  that  the  night  work  rarely  , 

.  failed  to  exceed  that  done  during  the  dav,  was  again  verified,  thus  more  than  doub-  \ 

ling  the  output  of  the  dredges  with  much  less  than  double  the  expenditure. 

The  tow  averaged  5  miles,  the  high  water  prevailing  during  most  of  the  time  al-  i 

lowing  the  dumping  of  material  just  outside  of  the  Guard  Look  and  below  theKeo-  | 

kuk  and  Hamilton  Bridge.  At  the  latter  point,  about  10,000  cubic  yards  were  dumped 
at  the  request  of  the  city  authorities  of  Keokuk,  for  filling  the  levee,  which  was 
very  low  at  that  point.  Outside  of  the  Guard  Lock,  the  mud  deposited  forms  a  val- 
uable reinforcement  to  the  embankment  at  places  which  showed  weakness  during  the 
high  water  of  1888. 

Materials  dredged  and  removed : 

April,  1892 cubic  yards..  26,380.77 

May,  1892 do....  56,439.48 

June.  1892 do....  66.798.00 

Total 149,618?^ 

Taking  into  consideration  additional  expenses  of  more  than  $2,000  for  needed  repairs 
to  boats  and  machinery,  and  for  a  heavy  outlay  for  rope  and  other  various  supplies^ 
the  dredging  has  been  done  at  an  average  cost  per  cubic  yard,  exclusive  of  general 
superintendence  and  office  expenses  and  charges  for  use  and  deterioration  oi  plant, 
of  14.68  cents.  Previous  contracts  have  been  awarded  at  prices  per  cubic  yard  of 
29f  cents  and  9Sjt  cents,  so  that  the  comparison  with  the  present  year's  cost  is  most 
favorable  to  the  Government  plant. 

OperoHng  dry  dock  at  Des  Moines  Rapids  Canal, — The  dry  dock  has  been  in  constant 
use  during  the  past  year,  Nine  private  boats  were  docked  and  repaired,  and  lesser 
repairs,  such  as  required  only  a  few  hours'  work,  were  made. 
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The  dry  dook  will  be  of  constantly  inoreasing  nse  to  boats  of  private  individuals 
for  repairs  of  an  accidental  character:  that  is,  snch  as  are  caused  by  grounding  on 
the  rapids  or  breakages  requiring  dockages  for  a  few  hours  only. 

The  present  regulations  require  private  boats  to  bring  all  tools  and  material  for 
repairs  with  them,  and  this  provision  greatly  militates  against  the  more  extended 
use  of  the  dock  by  such  boats  as  would  naturally  seek  it  when  in  extremity.  It 
would  be  very  much  better  and  would  make  the  dock  of  much  more  nse  to  the  gen- 
eral public  could  the  authorities  in  charge  of  the  dock  be  empowered  to  furnish 
boats  desiring  to  make  use  of  its  facilities  such  material  on  hand  as  would  be  required 
for  minor  repairs,  the  cost  of  same  to  be  charged  to  the  boat  and  the  articles  used  to 
'be  replaced  with  the  funds  thus  received. 

A  storage  shed  for  lumber  and  for  the  shelter  of  workmen  during  inclement  weather 
is  greatly  needed.  I  repeat  my  estimate  of  $2,500  for  a  suitable  structure,  not  less 
than  70  feet  long  by  26  feet  wide. 

The  dry  dock  ana  the  boom  at  the  Lower  Look  being  added  to  the  equipments  of 
the  canal  have  added  a  considerable  amount  to  the  sum  requiredfor  the  annual  main- 
tenance of  the  canal.  The  boom  requires  the  employment  of  one  extra  man  at  the 
Lower  Lock  and  the  dry  dock  requires  the  employment  of  a  dock  master  and  master 
carpenter,  who  should  not  receive  less  than  $100  per  month.  In  my  last  annual  re- 
port I  made  an  estimate  of  the  additional  sum  required  for  dry  dock  and  boom  at 
Lower  Lock,  and  it  is  here  repeated : 

1  dock-master  and  carpenter,  twelve  months,  at  $100  per  month $1, 200 

1  watchman,  twelvemonths,  at  $45 per  mouth 540 

Supplies 200 

Miscellaneous  repairs  to  buildings  and  grounds 300 

Total 2,240 

SusiMBB  of  the  oanal, — ^Low  water  during  the  first  half  of  the  fiscal  year  caused  all 
traffic  to  pass  through  the  canaL    During  most  of  the  latter  half  of  the  fiscal  year 
the  water  was  so  high  that  hardly  any  boats  came  through  the  canal. 
Very  respeetrally,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 
Ubj,  a.  Mackekzib, 

Corps  of  Engineers,  U.S.A. 


YS. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MINNEAPOLIS  AND 
DES  MOINES  RAPIDS. 

Under  this  head  of  appropriation  are  carried  on  works  for  the  i>er- 
manent  improvement  of  through  navigation.  These  works,  which  have 
been  folly  described  in  previous  reports,  consist  in  constructions  of  rock, 
brush,  pUes,  and  gravel,  which  close  side  chutes  and  reduce  tJie  low- 
water  channel  to  a  proper  width,  and  in  the  protection  of  caving  banks. 
Between  Minneapolis  and  St.  Paul,  in  addition  to  works  of  construc- 
tion, bowlders  are  removed  and  channels  are  dredged  through  gravel 
bars;  at  Bock  Island  Eapids,  guide  piers,  to  aid  in  the  navigation  of 
the  rapids  at  night  during  favorable  stages  and  in  calm  weather,  and 
wing  and  closing  dams,  to  increase  the  depth  of  water  at  some  of  the 
chains,  are  built,  and  rock, ledges  within  the  proposed  channel  limits 
are  removed  by  drilling,  blasting,  and  dredging.  The  appropriation 
also  provides  for  a  certain  amount  of  dredging  and  other  temporary 
work  for  the  more  rapid  and  immediate  removal  of  obstructions  to 
navigation. 

At  the  commencement  of  the  fiscal  year  there  was  available  the  sum 
of  $360,308.35,  and  work  was  carried  on  vigorously  during  1891 ;  but, 
owing  to  the  high  stage  of  water  prevailing,  little  work  was  done  in 
1892  to  June  30,  except  a  limited  amount  of  dredging  between  Minne- 
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apolis  and  St.  Panl.  A  commencement  was  made  on  the  contract  work 
between  Bellevue  and  Savanna  in  May,  1892,  bnt  operations  were  soon 
suspended  on  account  of  high  water. 

Under  approved  projects  work  of  dam  construction,  shore  protection, 
and  removal  of  rocks  and  bowlders  has  been  carried  on  during  the  past 
year  by  day's  labor  and  Government  plant  between  Miniicaiwlis  and 
St.  Paul,  between  St.  Paul  and  Prescott,  between  Prescott  and  liake 
Pepin,  between  Minneiska  and  Lacrosse,  in  vicinity  of  Lacrosse^ 
Crooked  Slough,  and  Clinton,  at  Eock  Island  Bapids,  at  Montrose 
Harbor,  and  l^tween  Keithsburg  and  Montrose.  By  informal  agree- 
ment work  with  private  plant  has  been  carried  out  between  Mmne 
apolis  and  St.  Paul,  between  St.  Paul  and  Prescott,  in  Cassville  Slough, 
and  at  Port  Byron  Harbor.  Under  formal  contract  work  was  done 
between  Reads  and  Minneiska,  at  Prairie  du  Chien,  and  between  Belle- 
vue and  Savanna. 

Surveys  and  examinations  were  made  between  Minneapolis  and  St. 
Paul,  between  Prescott  and  Redwing,  below  Dubuque,  and  between 
Bellevue  and  Savanna. 

The  buoys  and  ranges  on  the  Eock  Island  Eapids  were  maintained. 

Extensive  repairs  have  been  made  to  the  plant  belonging  to  this  ap- 
propriation, and  20  new  barges  and  1  quarter  boat  were  added  during 
the  season. 

The  detaOs  of  all  the  above-mentioned  work  are  fully  given  in  the 
appended  report  of  Assistant  Engineer  C.  W.  Durham,  which  includes 
fiill  extracts  from  the  reports  of  Superintendents  J.  D.  Du  Shane,  W. 
A.  Thompson,  and  J.  C.  McElherne,  and  the  report  of  M.  Meigs,  United 
States  civil  engineer,  covering  that  of  Superintendent  8.  Edwards. 

The  river  and  harbor  {ict  of  September  19. 3L890,  under  appropriation 
for  "improving  the  Mississippi  from  the  landing  on  the  west  bank 
below  the  Washington  Avenue  Bridge,  Minneapolis,  to  the  Des  Moines 
Eapids:  Continuing  improvement,  $500,000,"  provided  for  specified 
work  at  special  localities  by  definite  allotments  from  this  general 
appropriation  for  the  improvement  of  through  navigation.  These 
special  allotments  are  for  work  at  the  following  localities:  (1)  Between 
Chicago,  St.  Paul,  Minneapolis  and  Omaha  Eailroad  Bridge  and  Wash- 
ington Avenue  Bridge  (St.  Paul  to  Minneapolis),  (50,000;  (2)  East 
Channel,  Prairie  du  Chien,  $30,000;  (3)  Port  Byron,  HI.,  $5,000;  (4) 
Burlington,  Iowa,  $5,000;  (5)  Montrose,  Iowa,  $2,000.  The  part  ot 
the  act  reserving  the  above-named  allotments  is  given  in  the  foUowing 
extract  from  the  paragraph  of  the  act  which  refers  to  this  general  ap- 
propriation: 

Of  which  sum  thirty  thonsnnd  dollars,  or  so  much  thereof  as  may  be  necessary, 
shall  be  expended  by  the  engineers  in  charge  in  removinff  the  sand  bars  and  other 
obRtrnctions  to  navigation  in  the  East  Channel  of  the  Mississippi  River  opposite 
the  prairie,  on  which  the  city  of  Prairie  du  Chien,  in  the  State  of  Wisconsin,  is  lo- 
cated, the  same  being  between  Minneapolis  and  Des  Moines  Bapids ;  of  which  sum 
also  fifty  thousand  dollars  shall  be  expended  between  the  Chicago,  Saint  Paul,  Minne- 
apolis and  Omaha  Railroad  Bridge  at  Saint  Paul,  and  the  Washmgt^n  Avenue  Bridge, 
Minneapolis,  in  dredging,  removal  of  gravel,  bowlders,  and  broken  rock,  and  Sie 
construction  of  dams  and  revetments ;  and  in  the  discretion  of  the  Secreta^  of  War, 
the  sum  of  five  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be 
expended  in  removing  the  bar  in  the  river  at  Port  Byron,  m  the  State  of  Illinois ; 
five  thousand  dollars  at  Burlington,  Iowa ;  and  two  thousand  dollars  at  Montrose, 
Iowa. 

The  act  of  Congress  of  August  11, 1888,  provided  in  a  general  way 
for  work  of  improvement  between  Minneapolis  and  St.  Paul;  but  the 
act  of  September  19, 1890,  allotted  a  specific  amount  ($50,000)  for  car- 
rying on  specified  work  on  this  section  of  the  river.    In  accordance  with 
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the  provisions  of  the  river  and  harbor  act  of  September  19, 1890,  a 
preliminary  project  for  the  commencement  of  the  work  of  removing 
bowlders  was  presented  September  30, 1890,  and  approved  October  14, 
1890,  this  project  being  intended  to  cover  the  small  amount  of  work 
that  could  be  done  during  remainder  of  the  season  of  1890,  and  a  com- 
plete project  was  presented  February  23, 1891,  and  approved  February 
28, 1891.  The  latter  project  proposed  a  continuation  of  the  work  of  re- 
moving bowlders,  the  construction  of  dams  and  revetments,  and  the 
dredging  of  gravel  bars;  and  considerable  work  under  this  project,  in 
the  removal  of  bowlders,  the  construction  of  bank  revetment,  and  the 
dredging  of  gravel  bars,  was  carried  on  during  season  of  1891.  In  1892, 
owing  to  the  very  high  stage  of  water  prevailing  during  the  spring  and 
early  summer,  no  work,  beyond  resuming  the  work  of  dredging  gravel 
bars,  repairing  the  plant  pertaining  to  the  work,  and  preparing  to  re- 
sume operations  when  the  stage  of  water  permits,  has  been  done.  As 
stated  in  former  reports  and  projects,  I  am  of  the  opinion  that,  while 
the  lower  portion  of  the  stretch  of  river  here  considered  may  be  made 
as  favorable  for  navigation  as  the  river  below  St.  Paul  by  the  work 
proposed,  the  upper  portion  or  rapids  can  only  be  radically  improved 
by  the  construction  of  locks  and  dams. 

In  accordance  with  provisions  of  river  and  harbor  act  of  September 
19, 1890,  a  project  for  carrying  on  work  in  vicinity  of  Prairie  du  Chien 
was  presented  December  31, 1890,  and  approved  January  8, 1891.  This 
project  contemplated  the  construction  of  certain  dams  under  formal 
contract,  after  due  advertising,  and,  in  accordance  with  project,  this 
work  was  performed  in  1891,  under  contract  with  Patterson  Brothers, 
of  Keokuk,  Iowa. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  dredg- 
ing in  the  harbors  of  Port*  Byron,  Burlington,  and  Montrose.  A  pro- 
ject for  this  dredging  work  was  presented  September  30, 1890,  and  ap- 
proved October  14, 1890.  Under  this  project  a  i)ortion  of  the  work  de- 
sired at  Burlington  was  carried  out  during  the  fall  of  1890  by  the  use 
of  Government  dredge.  An  additional  project  for  dredging  at  Port 
Byron  and  Montrose  harbors  was  presented  February  23, 1891,  and  ap- 
proved February  27. 1891,  and  a  modification  of  the  part  of  additional 
project  that  referred  to  work  at  Port  Byron  was  submitted  June  16 
and  approved  June  20, 1891.  Under  the  additional  project  and  its 
modification  dredging  in  the  harbors  of  Montrose  and  Port  Byron  was 
completed  in  1891,  the  work  at  the  former  place  being  performed  by  use 
of  a  Government  dredge  and  hired  labor  and  at  the  latter  place  under 
informal  agreement  with  A.  J.  Whitney,  of  Bock  Island,  111.  These 
works  have  been  carried  out,  not  because  the  harbors  were  in  any 
worse  coidiition  than  at  other  and  possibly  more  important  points,  but 
for  the  reason  that  special  allotments  were  provided  for  the  work. 

According  to  the  terms  of  the  river  and  harbor  act  of  September  19, 
1890,  any  balances  of  the  allotments  of  J30,000  for  East  Channel.  Prai- 
rie du  Chien,  J5,000  for  Port  Byron  Harbor,  $5,000  for  Burhngton 
Harbor,  and  $2,000  for  Montrose  Harbor  that  remained  unexpended 
after  the  completion  of  the  work  contemplated  by  the  act  to  be  per- 
formed under  said  allotments  may  be  applied  to  the  general  improve- 
ment of  through  navigation.  Under  these  allotments  there  have  been 
expended  on  the  work  specified  in  the  act:  East  Channel,  Prairie  du 
Chien,  $28,430.47;  Port  Byron  Harbor,  $5,000;  Burlington  Harbor, 
$1,905.62;  and  Montrose  Harbor,  $1,278.93.  A  request  was  made, 
under  date  of  January  8, 1892,  for  authority  to  transfer  to  allotment 
for  general  improvement  of  through  navigation  firom  allotment  for  East 
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Ghannel,  Prairie  da  Chien,  $1,569.53,  aud  l^m  allotment  for  Mon- 
trose Harbor,  $721.07,  the  amounts  being  the  unexpended  balances  of 
these  allotments  after  completion  of  work.  The  authority  requests 
was  granted  January  11, 1892,  and  the  transfer  of  balances  was  made 
January  13, 1892.  It  being  thought  probable  that  additional  work  at 
Burlington  might  become  necessary,  as  OQly  a  portion  of  the  desired 
work  had  been  completed,  the  available  balance,  $3,094.38,  of  this  allot- 
ment was  not  transferred  to  allotment  for  general  improvement,  but 
retained  for  such  probable  use. 

During  the  past  year  the  construction  of  new  bridges  across  the 
Mississippi  Eiver  at  Winona,  Lacrosse,  Lyons,  and  Muscatine  has  been 
completed,  with  the  exception  of  certain  accessory  works  for  the  facili- 
tation of  navigation  through  or  under  them,  and  other  new  bridges  at 
St.  Paul,  Winona,  and  Clinton  are  being  built. 

,  My  reports  for  1886  and  1888  contained  tables  giving  the  cost  of 
materiaJs  furnished  by  contractors  and  bought  in  open  market,  from 
1878  to  1887,  inclusive.  To  carry  the  information  up  to  the  dose  of 
the  working  season  of  1891, 1  give  the  following  table: 

Comparative  eoei  ofmateriaU,  1888-1891, 


Rook  (per  cubic  yard). 

Bmah  (per  cabie 
y^rd). 

Locality  of  delivery. 

In  place. 

On 
United 
States 
bargee. 

On  bank. 

Inplaoe. 

On 
United 
States 
bargee. 

each. 

188a. 
WeetSt.Paul 

$0.45 

St.  Panl  to  Lake  Pepin 

$0.26 

Niniuirer 

.45 
.47 

.58 

!)o ;:::::::;::::::::::::: 

Stockholm 

$0.42A 

.27 

$0.03 

Do 

A)m%                       

Fonntain  City 

.25 

.021 

^auvoo 

Montrose 

.27 
.28 

.03 

Do 

1889. 
StPaol 

.60 

MiiinMiot.ii  River  and  Piffs  TEye  Tiiland .... 

'  .28 
.28 

l9i 

Robinson  Bocks.. "...r 

.54 

.60 

.08 

Do 

Island  Ko.  7 v 

.28 

.25 

.26 
.26 
.28 
.26 
.26 
.26 
.26 
.26 

.08 

MArrimAA. . .      r, .,,.      . r 

.57 

Pine  Bend  to  Ninin^er      

.08 

Grev  Clond  Island      

.08 

Do 

Do .        .     .. 

Xinlnger 

.44* 

.03 

Hantines  ,.....,   ...     .     .. . . 

.03 

lE....:.. ...... .....: .;: :: 

Do 

.46 
.46 

Prescott 

.03 

Do 

.03 

Do 

.03 

Prescott  to  Lake  Pttpin 

.OS 

lBlandNo.20 

.46 

Diamond  "Rinff r  , .     

.26 
.26 

.03 

Do 

.09 

Diamond  Bluff  to  Badwine 

.08 

Head  of  Lake  Pepin 

.10 

.03 

Reads  Landlnff  to  Fountain  City 

$1.30 

$0.50 

Minnelaka...;. 

.26 

.06 

Alma 

Winona .... 

Vicinity  of  Winona 



.24 

.06 

Homer 

. 

Trempealeau 



.25 

.06 
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Chmparative  oo9t  of  materials,  1888-1891 — Continued. 


Bock  (per  cubic  yard). 

Brush  (per  cubic 
yard). 

Locality  of  delivery. 

Di  place. 

On 
United 
States 
barges. 

On  bank. 

Li  place. 

On 
United 
SUtes 
barges. 

Poles, 
each. 

1889. 
Dakota 

- 

90.24 

Dreebacli ^  «4.a.........u.^ x...... 

10.63  A 

.50 

liUiiinK 

W**vtinjfcTi  FiAndiiKr                               ......  r 

.05 

Crooked  Slouff  h 

.25 
.25 

♦•:l^ 

Lynxvllle  ...T 

.65 
.65 
.55 

CMSTiile 

.45 

Bnona  Vista 

Vicinltv  of  Bellerue 

$1.00 

LeSSi?  "  ^..^!///;//////////;/.:.. .. 

.55 
.40 
.50 
.50 
.50 
.58 

Do 

RT^Munom  Chiiin                                ... 

i>ft^  T^lftQd , .    

Hampton ,.-,, 

Ottmpheii  Tftland . .     .  .           

L15. 
1.20 

10.40 
.40 

Vicinity  of  Koithsburg 

Vicinity  of  Burlington 

.63 
.65 

.25 

ifo.....?:.. .7™. ::::.::::;.. ...... 

Sauerwelns  Bend 

.25 
.25 
.25 
.25 

Dallas  City 

.65 
.65 
.64 
.65 

n«^n«ii , , ,, 

Pontoosuc 

.55 
.60 

Do 

Vicinity  of  Port  Madison 

1.20 

.40 

Fort  Madison 

.63 
.64 

.25 
.25 
.25 
.23i 

.26 
.26 
.26 
.26 
.26 
.26 

.05 

IfauToo 

Montrose,  yicinity  of 



Do 

1890. 
<TtT^y  Olond  Tsland . . 

Ninlnger 

.44i 

KftM^lngs _ . 

Pi«gco£l Si    

Smiths  Bar 



Morsan  Coulee 

Lake  City 

1.00 
L15 

Heads  Landing 

.54 

PountalnCi^ 

.63^ 

.05 

.65 

.65 

.55 

.66 

.65 

.50 

.26 

Wilds  Landing 

Vicinity  of  Burlington 

DidlaaClty T 

Pontoosuc 

.40 

Do 

l^auYOO 

1891. 

• 

'Hflrrimac . 

.23 

.'21! 

.25 

.2U 

.19} 

.212 

.18 

QOl 

Gray  Cloud  Island 

02* 

XinTnMr , , , .  , 

.42i 

02S 

K, ::::::::.::.:::.;.::::: 

^ 

Hastings 

.44 

.021 

K) 

Prescott  to  Lake  Pepin 

.021 

Below  Prescott 

Diamond  Blufl'. 

.024 

Beeda  Landing  to  Hiuneiska 

1.20 

.27 

Minneiska  to  Lacrosse 

.20 
.22 

.03 

Do 

Tnnnt&in  f!<ty   ,      , 

.55 

.54 

*.40 

*.33 

*.36i 

*.40 

.50 

.55 

Trempealeau 

; 

Bicbmond  Chute 

Dakota 



Do 

Do 

i \ 

Dresbach .  . 

J.«ansing ^.^     xa^x.^.^x     x        x^x 

::i ::::;::::!::::::::::::.::::: 

Lynxrille „. . 

M> 

1 

.20 

.03 

Prairie  dnChien 

.80 

.40 

*  Soft  saud  rock. 
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Bock  (per  cabic  yard). 

Brush  (per  cnbio 
yard). 

Locality  of  delivery. 

In  place. 

On 
United 
States 
bargee. 

On  bank. 

In  place. 

On 

United 
States 
bargea. 

1891.    • 
CaMviUe  Slouch 

$1.20 
.90 

$0.50 
.40 

lielleToe  to  Savaiiiia 

io.  25 

Clinton 

$0.60 
.05 

10.40 

^.03 

Leclalre % 

Keithflborg  to  !Naavo<» i 

.25     

Barlinffton .            

.60 
.64 
.55 

.50 

^    ' 

iST. ..;:.. ' 

1 

BallaaCity 

.40 

.26       -    

Do.r 

.20 

Pontoosac 1 

.56 
.65 
.60 

.40 

Do ' 

Fort  Madison 1 

.45 
.40 
.40 



Niota  Chute 

Naavoo .' 

.55 
.66 

Do 

Commercial  statistics  relating  to  the  Upper  Mississippi  River  are 
given  in  connection  with  the  report  on  "  operating  snag  boats  and 
dredge  boats  on  Upper  Mississippi  River.''  These  statistics  do  not 
folly  indicate  the  relations  of  this  work  to  the  interests  of  commerce 
and  the  general  public.  The  influence  which  the  Upper  Mississippi 
River  in  an  improved  condition  has  upon  freight  rates  must  be  taken  as 
a  measure  of  its  imi)ortance.  Of  the  amount  of  freight  carried  by  rail- 
roads at  river  rates,  as  a  result  of  the  river  competition,  no  figures  can 
be  given;  but  such  amount  is  known  to  be  very  large  during  the  sea- 
son when  navigation  of  the  river  is  practicable. 

During  the  past  year  the  works  heretofore  constructed  by  the  Gov- 
ernment have  continued  to  straighten  and  deepen  fhe  low- water  chan- 
nel of  the  river  and  to  materially  benefit  the  interests  of  commerce  and 
navigation.  That  such  benefit  should  continue  and  increase,  it  is  neces- 
sary that  the  work  of  improvement  be  continued  until  the  whole  river 
is  put  under  such  control  that  the  possibility  of  new  obstructions  ap- 
pearing is  done  away  with. 

If  the  radical  improvement  of  the  Upper  Mississippi  River  is  to  be 
continued  and  carried  to  the  full  limits  which  the  immense  interests  in- 
volved justify,  it  is  desirable  that  it  should  be  carried  on  under  liberal 
appropriations,  so  that  the  fall  benefit  of  the  improvement  may  be  se- 
cured at  as  early  a  day  as  is  practicable.  As  an  amount  that  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1894, 1  pre- 
sent an  estimate  of  $866,666.67. 

The  improvement  of  the  Upper  Mississippi  River  is  a  work  which 
can  be  best  carried  on  so  gradually  as  to  give  the  river  itself  fall  op- 
portunity to  assist  in  the  formation  of  proper  channels,  and,  if  carried 
to  its  fullest  limits,  the  work  must  extend  over  many  years.  It  does 
not  now  appear  desirable,  or  even  practicable,  to  prepare  detailed  plans 
for  the  whole  river  so  long  in  advance  of  the  time  when  it  may  be  i)ossible 
or  necessary  to  carry  out  some  of  the  work.  The  existing  project  for  this 
work  may  therefore  be  said  to  be  one  of  general  methods  and  the  exe- 
cution of  detailed  plans  for  special  localities.  Under  the  conditions 
named  no  detailed  estimates  of  cost  of  completing  the  entire  work  can 
well  be  now  made.  Projects  for  the  expenditure  of  each  appropria- 
tion, in  accordance  with  approved  plans  and  methods,  are  presentedin 
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lieu  of  a  general  project  for  the  completion  of  work.  It  has  been  the 
custom  in  carrying  out  work  on  the  Upper  Mississippi  to  select^  when 
funds  are  available,  such  localities  for  improvement  as  may  be  at  the 
time  most  detrimental  to  navigation.  Each  and  every  locality  thus 
improved  has  a  beneficial  result  on  the  navigation  of  the  whole  river, 
and,  as  the  shoalest  bars  have  been  improved  from  year  to  year^  the 
ruling  navigable  depth  has  been  considerably  increased.  By  this 
method  the  good  effects  of  work  are  spread  over  the  entire  stretch  of 
river,  and  the  improvement  of  the  river,  considered  as  a  whole,  is  made 
progressive,  the  expenditure  of  each  successive  appropriation  resulting 
in  &rther  and  immediate  benefit  to  the  interests  of  continuous  naviga- 
tion. 

SwBMMvry  of  expenditure9  for  calendar  year  ending  December  SI,  189U 

General  improyement : 

8t.PaultoPreaoott.: $22,860.93 

Prescott  to  Lake  Pepin 8,597.32 

Reads  to  Minneiaka 64,337.80 

Minneiaka  to  Lacrosse 46,687.68 

Vicinity  of  Lacrosse  and  Crooked  Slough 3, 525. 86 

Cassville  Slough 5,034.33 

Bellevne  to  Savanna 22.44 

Vicinity  of  Clinton 4,357.20 

Rock  Island  Rapids 36,237.32 

Keithsburgto  Montrose 40,643.29 

Bnoys  on  Rock  Island  Rapids 397.93 

Purchase,  construction,  repair,  and  care  of  plant 31, 014. 39 

Surreys^  and  gauges 1, 910. 36 

$265,626.85 
Special  improvements: 

Minneapolis  to  St.Panl •24,689.04 

East  Channel,  Prairie  du  Chien t28,430.47 

Harbor  at  Port  Byron 5,000.00 

Harbor  at  Montro^ 1, 278. 93 

*  59,398.44 

Total 325,025.29 


Qeneral  eiatement  of  receipts  and  es^endiiurea. 

Expended  by  vonohers  from  the  commencement  of  improvement  to  July 
1,1892: 

St.  Paul  to  Des  Moines  Rapids $1,562,496.55 

Minneapolis  to  Des  Moines  Rapids 965, 181. 42 

Harbor  at  Lake  City  (St.  Paul  to  Des  Moines  Rapids) 13, 372. 15 

Practical  test  of  Adams  Flume  (St.  Paul  to  Des  Moines  Rapids) ...        t22, 176. 83 

Total 2,563,226.95 

Deduct  amount  received  from  sales  of  fuel $946. 68 

Deduct  amount  received  by  transfer  settlement  with  Quar- 
termaster's Department,  account  of  sale  of  fuel  to  officers . .  156. 29 

Deduct  amount  received  from  sale  of  rock 1,078.05 

2,181.02 

Net  cost  of  improvement 2,561,045.93 

"Includes  $1,334.02  liabilities  outstanding  December  31, 1891. 
tincludes  $460  liabilities  outstanding  December  31, 1891. 

tin  addition  to  this  amount  Mr.  Adams  expended  $8;000;  appropriated  by  act  of 
August  2, 1882,  as  a  separate  item. 
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Balances  July  1. 1892: 

St.  Paul  to  D©8  Moines  Rapids '$1, 627. 85 

Minneapolis  to  Des  Moines  Rapids 134, 826. 22 

$136, 454.  07 

Total  appropriated 2,697,500.00 

Ahstraet  of  appropriatiotu, 

St.  Paul  to  Des  Moines  Rapids : 

By  act  approved — 

June  18, 1878 $250,000 

March  3, 1879 100,000 

June  14, 1880 150,000 

March  3, 1881 200,000 

By  act  passed  August  2,  1882 250,000 

By  act  approved — 

July  5, 1884  (general  improvement) 250, 000 

July  5, 1884  (applied  to  harbor  at  Lake  City) 15,000 

August  5, 1886 382,600 

Minneapolis  to  Des  Moines  Rapids : 

Byactof  August  11, 1888 660,000 

By  act  of  September  19, 1890 500,000 

Total 2,697,500 


Net  expenditures  on  the  varioue  eectione  of  the  rwer  between  Minneapolis  and  the  Des 
Moines  Rapids  from  commencement  of  improvement  to  July  1, 189$, 


Locality. 


Diitanoo.    Amoonto. 


Minneapolis  to  St.  Paal  (Omaha  Bridge) . . . 

St.  Paul  (Omaha.Bridge)  to  PreacoU 

Prescott  to  head  of  Lake  Pepin 

Harbor  at  Lake  City 

Foot  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge 

Winona  Bridge  to  Lacroese  BHdse 

Lacrosse  Brioke  to  If  oQ-regor  Brid  ee 

McGregor  Bridge  to  Dabnque  Britlge 

Dabaqne  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Bock  Island  Bridge 

Rock  Island  Bridge  to  Keithsburg  Bridge  . 
Keithsborg  Brid^  to  BesMoines  Kapids  . . 

Surveys,  gaages,  and  meter  work 

Snag  and  dredge  boats  and  wrecking 

Facilitating  navigation  through  bridges  . . . 

Plant  at  estimatM  value 

Practical  test  of  Adams  Flume 


II 
32 


Total. 


$38,400.05 

533,500.67 

65,80145 

18,372.15 

328,888.11 

278,942.38 

154,520.61 

120,884.58 

87.756.97 

58,217.28 

138,185.79 

70,071.86 

485,257.50 

94,112.19 

39,431.66 

1,412.18 

79,048.86 

22,176.88 


2,561.045.93 


ST.   PAUL  TO  DES  MOINES  RAPIDS. 

Money  statement. 

July  1, 1891,  balance  unexpended : 

General  improvement $400. 05 

Lake  City  Harbor 1.645.83 

$2,046.^ 

June  30,  1892,  amount  expended  during  fiscal  year : 

General  improvement 400. 05 

Lake  City  Harbor 17.98 

418.03 

July  1,  1892,  balance  unexpended,  Lake  City  Harbor  t 1, 627. 85 

July  1, 1892,  balance  available,  Lake  City  Harbor 1, 627. 85 


*  This  balance  pertains  to  Lake  City  Harbor. 

t  Two  hundred  and  forty-eight  dollars  and  forty  cents  liabilities  on  account  of 
nonpayments  " St.  Paul  to' Des  Moines  Rapids''  have  been  transferred  to  "Minne- 
apolis to  Des  Moines  Bapids.'^ 
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MINNEAPOLIS  TO  DE8  MOINES  RAPIDS. 

Money  statement 

Jnly  1;  1891,Jl)ftlaiice  Txnexpended: 

General  improTement $330,820.18 

Between  Cnicago,  St.  Panl,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 47, 687. 75 

Burlington,  Iowa 3,094.38 

Montrose,  Iowa 721.07 

East  Channel,  Prairie  du  Chien 23,382.46 

Port  Byron,  111 3,639.14 

$409,344.98 

Jane  30, 1892,  amount  expended  during  fiscal  year: 

General  improvement 221, 352. 44 

Between  Cnicago,  St.  Paal,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 27^  714. 25 

Burlington,  Iowa 0.00 

Montrose,  Iowa 0. 00 

East  Channel.  Prairie  du  Chien 21,812.93 

Port  Byron,  ni 3,639.14 

274,518.76 

July  1, 1892,  balan90  unexpended: 

General  improvement 'Ill, 758.34 

Between  Cfhicago,  St.  Paul,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 19, 973. 50 

Burlington,  Iowa 3,094.38 

134,826.22 

July  1, 1892,  outstanding  liabilities,  general  improvement. .         1 302. 72 

July  1, 1892,  amount  covered  by  uncompleted  contracts: 
General  improvement 14,956.76 

15,259.48 

July  1, 1892.  balaaoe  available :  X 

General  improvement 96,498.86 

Between  Cnicago.  St.  Paul,  Minneapolis  and  Omaha  Rail- 
road Bridge  imd  Washington  Avenue  Bridge 19, 973. 50 

Burlington,  lowa - 3,094.38 

119,566.74 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1894^ 866,666.67 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Bock  Island,  III,,  Mmrck  14, 1892, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  the  Mississippi  River  in  the  division  under  my  charge,  extending  from 
Miimeapolis,  Minn.,  to  the  vicinity  of  Keithsburg,  111.,  for  the  calendar  year  ending 
December  81, 1891: 

MINNEAPOLIS  TO  ST.  PAUL. 

This  work  was  carried  on  during  the  season  with  a  special  allotment  of  $50,000  in 
act  of  September  19, 1890,  and  under  project  approved  February  28, 1891. 

The  work  projected  consists  in  protecting  caving  banks,  building  dams  of  brush, 
rock,  and  gravel,  dredging  gravel  bars,  and  removing  rocks  and  bowlders  from 
channel. 

*  This  allotment  has  been  increased  by  the  authorized  transfer  of  $721.07  and 
$1,569.53,  balances  available  January  13,  1892,  of  allotments  for  Montrose,  Iowa,  and 
East  Channel,  Prairie  du  Chien,  respectively,  the  total  amount  transferred  being 
$2,290.60. 

t  Of  this  amount  $248.40  are  nonpayments  transferred  from  appropriation  ''  St. 
Paul  to  Des  Moines  Rapids,"  $54.32  are  retained  percentage. 

X  An  appropriation  oi$600,000  for  improving  Mississippi  River  between  Minneapolis 
and  montn  of  Missouri  River  was  made  by  the  river  and  harbor  act  approved  July 
13,1892. 


%  For  continuing  work  between  Minneapolis  and  mouth  of  Missouri  Riv( 
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Operatious  in  thiB  section,  as  were  also  operations  between  St.  Ptful  and  Prescott 
and  between  Prescott  ajid  Lake  Pepin,  were  in  local  charge  of  Mr.  J.  D.  OaShane, 
superintendent,  whose  report  is  giren  below  nearly  in  full : 

**  The  river  and  harbor  act  of  September  19,  1890,  provided  that  of  the  sum  appro- 
priated for  improving  the  Mississippi  River  from  Minneapolis  to  thS  Des  Moinee 
Rapids,  '  fifty  thousand  dollars  shall  be  expended  between  the  Chicago,  St..  Paul, 
Minneapolis  and  Omaha  Railroad  Bridge  at  St.  Paul  and  the  Washington  Avenue 
Bridge,  Minneapolis,  in  dredging,  removal  of  gravely  bowlders,  and  broken  rock, 
and  the  construction  of  dams  and  revetments.'  A  preliminary  project  for  be^nniug 
operations  under  this  allotment  was  approved  October  14, 1890.  A  project  for  con- 
tinuing operations  was  presented  February  23, 1891,  and  approved  February  2S,  1891. 
This  project  provides  'that  the  work  shall  be  carried  on  by  days'  labor  and  use  of 
Government  plant,  by  purchase  of  materials  in  open  market  at  prices  fixed  by  com- 
petition, and  by  hire  oi  dredges  from  private  parties  after  due  competition,  provided 
Government  dredges  be  not  available.' 

**  To  conform  with  the  requirements  of  the  act  of  Congress  making  the  allotment  for 
this  work,  it  is  proposed  to  remove  bowlders  and  rocKS  firom  the  river,  and  to  do 
such  dredging  of  gravel  bars  as  will  provide  an  open  river  channel.  Where  rook 
removal  or  dredging  is  necessary,  it  is  proposed  to  secure  a  channel  200  feet  wide 
and  3  feet  deep  at  low  water  of  1864.  This  will  provide,  at  ordinary  low  aninmer 
stages,  a  navigable  depth  of  4  feet  or  more.  It  is  not  expected,  however,  that  thia 
width  and  depth  of  channel  can  be  fully  accomplished  with  the  present  appropria- 
tion ;  consequently  operations  have  been  limited  to  the  removal  of  bowlders  and 
rocks  projecting  above  grade,  or  above  the  natural  bottom  of  the  river,  where  the 
bottom  was  above  grade,  to  dredging  channels  100  feet  wide  through  gravel  bars, 
and  to  protecting  only  such  banks  as  are  at  present  most  needing  it. 

^'Eemaving  bowlders. — Operations  were  resumed  June  18,  1891.  The  United  States 
launch  Emily  was  used  for  towing.  Several  of  the  smaller  barges  on  hand  were 
transformed  into  derrick  barges  and  provided  with  large  and  small  grappling  hooks 
for  raising  rocks  from  the  river  bed,  the  larger  hooks  being  used  in  connection  vrith 
the  derricks  and  the  smaller  being  hand  hooks.  Small  boats  were  built  for  use  in 
connection  with  the  derrick  barges  to  facilitate  the  handling  of  hooks  and  on  which 
to  place  the  rocks  when  first  lifted  from  the  river. '  At  the  beginning  of  operationa 
but  one  derrick  barge  was  used;  two  others  were  added  during  the  season.  The 
derricks,  grappling-hooks,  and  small  boats  were  built  on  the  works  as  needed.  Barge 
No.  34,  fitted  with  a  steam  drill,  was  brought  irom  the  Des  Moines  Rani  Is  Canal  and 
used,  after  July  8,  1891,  in  connection  with  blasting  bowlders  ana  ledge  rocks. 
Much  hand  drilling  was  also  done  in  places  which  the  drill  boat  could  not  reach. 
Dynamite,  containing  40  per  cent  of  nitroglycerin,  was  used  as  an  explosive.  The 
charges  were  fired  by  a  blasting  battery. 

"  The  work  of  rock  removal  progressed  upstream  from  the  Short  Line  Bridge,  at 
which  point  the  river  became  seriously  obstructive.  The  lower  limit  of  the  bowlders 
is,  however,  about  one-half  mile  farther  down  river,  namely,  at  the  Marshall  Avenue 
Bridge,  and  much  work  was  performed  between  these  bridges  during  tiie  latter  part 
of  the  season.  Below  the  Marshall  Avenue  Bridge  only  a  few  isolated  bowlders  were 
found,  which  were  broken  up  and  removed  while  the  fleet  was  passing  up  the  river.  All 
rocks  removed  from  the  channel  were  deposited  out  of  the  way,  either  on  the  shores 
or  in  the  slough  back  of  Meeker  Island.  From  a  point  1,370  feet  below  the  Short 
Line  Bridge  to  a  point  380  feet  above  the  Franklin  Avenue  Bridge,  somewhat  more 
than  a  mile,  the  river  was  thoroughly  swept  within  the  channel  limits  and  all  rocks 
were  removed,  excepting  the  small  rocks  £>rming  the  natural  bottom  of  the  river, 
which  in  some  cases  was  above  grade.  For  an  additional  distance  of  210  feet  above 
this  upper  point,  and  from  the  lower  point  to  the  Marshall  Avenue  Bridge,  about 
2,800  feet,  all  largo  rocks  were  removed.  In  the  vicinity  of  the  Franklin  Avenue 
Bridge,  about  one-third  of  the  total  length  of  the  rapids  has  been  cleared,  within  the 
channel  limits,  of  all  rocks  projecting  above  the  natural  river  bottom.  At  some 
places  above  tne  Marshall  Avenue  Bridge  dredging  will  be  necessary  to  secure  the 
adopted  grade.  One  of  the  most  troublesome  places  is  near  the  foot  of  the  rapids, 
about  700  feet  below  the  Franklin  Avenue  Bridge,  where  the  bottom,  in  the  form  of 
a  bar  or  reef  of  small  bowlders  and  gravel,  is  above  grade  for  the  entire  channel 
width.    Dredging  will  be  needed  also  on  and  above  the  rapids. 

"There  were  removed  during  the  season  1,230.2  solid  cubic  yards  of  bowlders  and 
ledge  rooks.  This  amount  does  not  include  a  very  considerable  quantity  of  small 
bowlders  and  pieces  of  rock,  as  only  rocks  1  foot  or  more  in  diameter  were 
measured  and  calculated. 

'*  Operations  of  removing  bowlders  were  suspended  for  the  season  November  6,  and 
the  fleet  was  taken  to  Boulanger  Slough,  where  it  was  laid  up  for  the  winter  Novem- 
ber 12.  While  going  down  the  river  stops  were  made  at  Robinsons  Rocks  and  at 
Nininger,  where  a  number  of  rocks  were  removed  from  the  channel. 

''  During  the  season  of  1892,  the  work.of  rock  removal  should  be  continued  above  the 
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Marshall  Avenue  Bridge,  on  the  rapids  above  the  Franklin  Avonae  Bridge,  and 
between  the  head  of  the  rapids  and  tne  steamboat  landing,  below  the  Washington 
Avenue  Bridge.  Channels  should  be  dredged  through  the  gravel  bars  at  the  head 
and  middle  of  Pike  Island.  In  this  connection,  it  may  be  stated  that  it  is  not 
thought  an  open-river  channel  over  the  rapids  will  be  sufficient  for  the  safe  and 
easy  passage  of  the  larger  classes  of  steamboats;  but,  until  a  system  of  improve- 
ment by  lock  and  dam  is  completed,  this  stretch  of  river  will  be  put  to  little  com- 
mercial use,  exc^t  for  running  logs  to  the  boom  works  below  Pike  Island.  Should 
looks  and  dams  be  built,  much  of  the  work  at  the  head  of  and  above  the  rapids, 
previously  mentioned  as  work  that  should  be  done  during  1892,  would  form  part  of 
the  permanent  improvement  by  this  system. 

"  It  will  be  necessary  to  provide  a  new  hull  for  drill  boat  No.  34  before  resuming 
operations.  Also,  several  small  barges,  about  12  feet  wide  and  45  feet  long,  will  be 
needed  for  use  in  connection  with  the  derrick  barges,  as  the  barges  (size  16  feet  by 
80  feet)  used  during  the  past  season  are  too  large  for  convenient  handling  in  the 
swift  water  of  the  rapids. 

** Bank  revetment. —The  towboat  Fury&nd  plant  were  transferred  on  August  22  from 
work  between  St.  Paul  and  Prescott  for  the  construction  of  bank  revetment  in  the 
vicinity  of  Pike  Island.  On  August  24  the  protection  of  the  left  bank  above  the 
boom  works  was  begun.  This  is  a  high,  sandy  bank,  rapidly  cutting  away.  This 
bank  for  a  distance  of  2,720  feet  and  a  width  of  36  feet,  was  protected  with  a  cover- 
ing of  rock  and  brush  of  the  usual  construction.  The  right  bank  opposite  the  boom 
works  was  protected  with  a  similar  revetment  3,200  feet  lonff  and  40  feet  wide.  The 
bank  of  the  island  opposite  the  mouth  of  Minnehaha  CreeK  was  protected  with  a 
gravel  revetment  800  feet  long  and  about  26  feet  wide.  This  revetment  was  made 
while  the  dredging  of  the  gravel  bar  at  l^linnehaha  was  in  progress,  a  part  of  the 
dredged  material  being  used  in  the  revetment.  Of  1,946  cnbic  yards  used;  2^  cubic 
yards  were  cast  on  the  bank  by  the  /Iredge,  540  cubic  yards  were  dumped  against 
the  bank  from  scows,  and  1,156  cubic  yards  were  unloaded  by  hand  from  barges. 
The  cost  of  dredging  this  gravel  was  $441.25,  or  22.67 cents  per  cnbic  yard;  the  labor 
of  unloading  by  hand  cost  $148.16,  or  12.82  cents  per  cuoio  yard.  However,  no 
charge  for  dredging  was  made  against  this  woijc,  as  the  dredging  was  for  channel 
improvement,  and  the  material  used  in  the  bank  revetment  would  otherwise  have 
been  wasted. 

"  It  was  expected  that  these  revetments  could  be  built  in  four  weeks,  but,  owing 
to  the  slow  delivery  of  rock,  the  work  was  not  completed  until  October  22.  Under 
the  circumstances,  the  plant  could  be  fully  used  but  a  small  part  of  each  day,  and, 
for  this  reason,  the  towboat  Fury  and  fleet  were  withdrawn  from  this  work  on  Sep- 
tember 24  for  operations  below  Prescott.  The  launch  Bessie  was  used  for  towing 
after  the  Fury  left.  The  tow  being  then  downstream  for  loaded  barges  and  the  work- 
ing force  greatly  reduced,  made  it  possible  for  the  launch  to  attend  to  this  work. 

Only  a  slight  covering  of  rock,  owing  to  the  slow  delivery,  was  put  on  the  lower 
revetment  opposite  the  boom  works,  and  more  should  be  added  within  a  year  or  two. 

Tliere  were  used  in  the  construction  of  bank  revetments  5,376.7  cubic  yards  of 
rock,  4,917.7  cubic  yards  of  brush,  and  2,124  cubic  yards  of  gravel. 

The  materials  were  purchased  in  open  market,  loaded  on  United  States  barges,  at 
the  following  prices:  Rock,  50  cents  per  cubic  yard;  brush,  18^  cents,  21.78  cents 
an<]U23  cents  per  cubic  yard ;  poles,  2^  cents  each. 

Dredging. — ^As  the  Government  dredges  were  fully  occupied  on  other  work,  the 
dredging  plant  of  Mr.  C.  H.  Appleton,  being  the  only  outfit  available,  was  hired,  at 
the  following  rates  per  hour :  $8  for  dredging  and  towing  1  mile  or  less,  $8.50  for  dredg- 
ing and  flowing  from  1  to  2^  miles,  $9  for  dredging  and  towing  ftom  21  to  5  miles. 

The  first  work  undertaken  was  begun  Augusts,  atGrovelandPark,  where  the  shoal- 
est  gravel  bar  existed.  A  channel  900  feet  long,  100  feet  wide,  with  a  least  depth  of 
4  feet  at  a  stage  of  1  foot  at  St.  Paul,  was  dredged  through  this  bar.  The  depth  on 
this  bar  at  the  same  stage  before  improvemeut  was  18  inches.  The  first  cut  was  cast 
into  a  bank  on  the  lower  side  of  the  channel ;  the  balance  of  the  material  excavated, 
which  consisted  of  shell  rook,  coarse  gravel  and  sand,  was  dumped  back  of  islands 
in  the  vicinity. 

Above  Minnehaha  a  channel  was  dredged  through  the  gravel  bar.  This  cut  is 
985  feet  long  and  100  feet  wide,  with  grade  3  feet  below  low  water.  The  material 
was  mostly  wasted  below  islands  in  the  vicinity. 

At  Minnehaha,  where  a  fairlv  good  channel  existed,  the  dredging  was  confined  to 
deepening  it  on  the  upper  and  lower  sides  of  the  bar  and  in  widening  the  channel 
somewhat.  Here  a  channel  was  made  100  feet  wide,  with  grade  3  feet  below  low 
water.  The  gravel  composing  this  bar  is  similar  to  that  of  the  bars  above,  but 
smaller  in  size.  Part  of  the  material  excavated  was  used  in  making  the  bank  revet- 
ment at  this  place,  and  the  balance  was  deposited  in  a  deep  pocket  in  the  vicinity, 
with  a  view  of  correcting  the  channel. 

The  short  bend  above  Fort  Suelling  was  widened  and  straightened  by  dredging 
^ong  the  right  bank  and  at  the  head  of  the  low  island  opposite.    Ajioijt^^e^tin 
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width  was  dredged  off  the  shoulder  of  this  island.  Fiye  cuts  were  made  along  the 
right  bank  and  eieht  cnts  along  the  Island.  This  bend  was  very  nmeh  improvMl  hv 
the  work  done,  'iu)  assist  in  correcting  the  channel  at  this  plaoe  the  material,  which, 
consisted  of  sand  and  mill  refuse,  was  dumped  in  deep  water  below  the  point  of  the 
bluff  a  short  distance  above  the  head  of  the  island. 

At  Pike  Island  dredging  was  begun  through  the  gravel  bar  opposite  the  upper 
end  of  the  revetment  of  the  left  bank;  but,  owing  to  the  lack  of  space  for  dumping 
the  dredf^ed  material  operations  were  suspended  before  the  completion  of  the  cnan- 
nel  at  this  point.  Two  cuts  were  made  through  the  bar,  forming  a  channel  460  feet 
long  and  40  feet  wide. 

In  addition  to  the  dredging  of  channels  through  gravel  bars,  the  dredge  pulled 
one  pile,  which  had  been  broken  off  in  the  channel  under  the  Fort  Snelling  Bridge, 
and  removed  one  sunken  crib  below  Minnehaha,  and  the  foundations  of  four  cribs  at 
Oroveland  Park. 

Dredging  o}>erations  between  Minneapolis  and  St.  Pau\  were  suspended  November 

If  USvL, 

Financial  statements  far  works  of  improving  the  Mississippi  Biver  between  Minneapolis 
and  St.  Paul  during  the  season  of  1801, 

Amount  expended  in  the  field  during  the  cal«idar  year  (including 
$1,329.77  liabilities  outstanding  December  31,  1891) $23, 853. 71 

Add  quota  of  general  superintendence  and  office  expenses  (including  $4.25 
liabUlties  outstanding  December  31, 1891) 836.83 

Add  for  use  and  deterioration  of  plant 1, 899. 58 

Total : 26y  588.57 

The  following  statements  show  the  cost  of  the  different  classes  of  work  accomplished. 

REMOVINO  BOWLDERS. 

Amount  expended  in  the  field  during  the  calendar  year $8^  393. 54 

Add  Quota  of  general  superintendence  and  office  expenses 293. 93 

Addiornse  and  deterioration  of  plant 820.41 


Total 9,507.88 

Bowlders  removed solid  cubic  yards      1,230.2 


Average  cost  per  cubic  yard  for  field  expenses $6. 823 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   .239 

Average  oost  per  cubic  yard  for  plant .  667 

Average  cost  per  cubic  yard  of  bowlders  removed 7. 729 

BANK  RBVBTBiKNT. 

Amount  expended  in  the  field  durins  the  calendar  year $9, 259. 33 

Deduct  for  labor  of  unloading  gravel  at  Minnehaha 148. 16 

Net  cost  of  field  work 9,111.17 

Add  quota  of  general  superintendence  and  office  expenses  324. 25 

Add  for  use  and  deterioration  of  plant 1,079.12 

Total 10,514.54 


Material  put  in  works : 

RockL ^ cubic  yards..  5,376.7 

Gravel do 177. 8 

Brush do 4,917.7 

Total do....  10,472.2 


Average  cost  per  cubic  yard  on  barges ,373 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  497 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   : .031 

Average  oost  per  cubic  yard  for  plant /;;-►  ^^i9^ 
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Average  cost  per  cubic  yard  in  place 1.004 
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DREDQING  GRAVEL  BAB8. 

Amonnt  paid  eontractor $6, 027. 71 

Dedaot  expense  of  romoYing  piers  and  snags 208. 33 

Net  cost  of  dredging  gravel  bars 5,824.38 

Add  cost  of  locafinspection 173. 13 

Add  quota  of  general  superintendence  and  of&ce  expenses 217. 15 

Total  costof  dredging 6,214.66 

Material  dred  ged cu  b  ic  yards . .         30. 322 

Average  cost  per  cubic  yard  dredged .205 

ST.  PAUL  TO  PRE8C0TT. 

Dams  and  share  protsethns. — Under  a  project  j^resented  February  23^  1891,  and 
approved  February  28. 1891,  allotlng  $40,000  for  improving  the  Mississippi  River 
between  St.  Paul  and  Prescott,  work  was  carried  on  dv  day^s  lAbor  and  use  of  Gov- 
ernment plant,  materials  being  purchased  in  open  market. 

The  United  States  towboat  Fury  and  launch  BesHe  were  used  for  towing  mate- 
rials. 

On  July  10, 1891,  the  construction  of  dams  was  begun  at  Ninin^er  to  complete  and 
preserve  the  j^ermanent  channel  started  June  1, 1891,  by  the  dredge  Phaenix,  Dams 
34,  35, 36, 37, 38, 39,  and  40  (sheet  5),  and  Dam  15  (sheet  6)  were  built ;  Dams  7, 26, 27, 30, 

31,  and  2l2  (sheet  5),  and  Dam  4  (sheet  6)  were  lengthened,  and  Dam  7  (sheet  5)  was  also 
raised.  Dams  34,  35,  36,  and  40  (sheet  5^  are  wing  dams,  extending  from  the  right 
bank  at  Nininger ;  Dams  37,  38,  and  39  (sneet  5)  are  wing  dams,  extending  from  the 
left  bank  below  Dam  27  (sheet  5):  Dam  15  (sheet  6)  is  a  low  wing  dam,  extending 
from  the  bar  between  Dams  4  and  5  (sheet  6),  and  is  2.5  feet  above  low  water  of  1864. 
All  the  other  dams  are  4.5  feet  above  low  water.    This  work  was  completed  July  31. 

The  fleet  was  taken  to  St.  Paul  Park  on  August  1,  on  which  date  work  was  com- 
menced in  this  vicinity.  At  this  time  the  river  here  was  in  &  very  bad  condition,  the 
water  being  at  a  low  stage,  and  spread  over  a  long  reef,  extending  diagonally  across 
the  river,  throueh  which  there  were  three  shoal  and  indistinct  channels.    Dams  31, 

32,  32i,  33,  and  34  (sheet  3)  were  built,  and  Dam  16  (sheet  3)  was  raised  and  length- 
ened. Dam  31  extends  from  the  foot  of  Island  5 ;  Dams  32,  32^^  and  33  extend  from 
Island  6;  Dam  34  is  built  from  the  lower  end  of  the  bar  extending  from  the  foot  of 
Island  6.    The  left  bank  opposite  Island  6  was  protected  for  a  distance  of  815  feet. 

On  October  22  the  protection  of  the  bank  of  Island  16  wa«  begun,  work  of  bank 
revetment  between  Minneapolis  and  St.  Paul  having  been  suspended  and  the  crew 
transferred  to  this  place  for  operation  during  the  balance  of  the  season.  The  launch 
Bessie  did  the  towinff  for  this  work.  This  protection  is  of  the  usual  construction  of 
rock  and  brush,  and  extends  downstream  from  Dam  2  (sheet  5);  length,  2,200  feet; 
width,  35  feet.  It  should  be  continued  several  hundred  feet  farther  downstream, 
and  a  slight  addition  of  rock  should  be  made  in  places  where  it  was  not  quite  fin- 
ished.   Owing  to  cold  weather  this  work  was  discontinued  November  16. 

On  November  4,  after  suspension  of  operations  between  Prescott  and  Lake  Pepin, 
the  fleet  was  transferred  to  Hastings,  where  the  protection  of  the  left  bank  of  the 
river  was.begnn  the  same  day.  This  revetment  extends  upstream  from  the  ferry 
landing,  and  is  1,300  feet  long  and  40  feet  wide.  This  protection  should  be  con- 
tinued upstream  several  hundred  feet,  and  more  rock  shoiud  be  added  over  the  entire 
length,  as  but  a  light  covering  was  put  on  the  bank  owing  to  lack  of  material. 
Work  was  discontuiued  at  Hastings  November  12,  and  the  fleet  and  crew  were  moved 
to  Island  18,  to  assist  in  work  at  that  place.  While  moving  the  fleet  up  river  the 
crew  made  small  repairs  to  the  shore  protection  at  Franklin  Coulee. 

November  13  the  towboat  Fury  with  Barge  No.  6  started  for  the  Des  Moines  Rapids 
Canal  for  use  during  1892.  Being  overtaken  by  cold  weather,  they  were  placed  in 
winter  harbor  at  Kahlke's  boat  yard,  at  Rock  Island,  HI. 

Operations  for  the  season  were  suspended  November  16,  owing  to  cold  weather, 
and  the  fleet  was  laid  up  in  winter  harbor  at  Boulanger  Slough. 

Materials  were  purchased  in  open  market  loaded  on  United  States  barges,  the 
prices,  fixed  by  competition,  being  as  follows :  Rock,  42^  cents  and  44  cents  per  cubic 
yard;  brush,  18|  cents,  19^  cents,  21^  cents,  23  cents,  and  25  cents  per  cubic  yard; 
poles,  2^  cents  and  2f  cents  each. 

Works  of  improvement  should  be  constructed  during  the  season  of  1892  at  the 
following  places :  A  dam  above  Dam  -13  (sheet  2),  dams  below  Dam  28  (sheet  2), 
dams  from  islands  4  and  5,  dams  in  the  vicinity  of  Grey  Cloud  Landing,  dams  above 
and  below  Hastings ;  the  revetments  opposite  Island  1,  below  Newport,  below  Pine 
Bend,  at  head  of  Island  18,  and  opposite  Hastings  should  be  extended;  repairs 
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etxonld  be  m^de  t^  tjie  Aaidj  at  Inland  1^  dajns  opposite  Newport^  flliOT«  prorCee^lon 
tihovii,  and  dinna  oppositfi  Bobm^oiiB  Rocks. 

fJredgin^.—The  United  Staten  towboat  J.  G.  Parke^  with  dredg©  Phoenix  an*a  outfit 
arriTea  at  Hininger.  Minn.f  Jiine  1,  1831,  wbere  the  openmj^  of  a  permsinent  oliaiuiel 
wa«  tben  begnn.    Owing  to  the  condition    of  the  river  at  this  idace»  and  in    order 
Tinttw  int*mipt  uaTi^ationj  it  was  necessary  that  this  new  channel  beoppiif*d  l»ofor© 
the confltniotion  of  dum»  wa»  rwannied,  the v  bei n g  dtsii^jiMl  to eroaa  the  channel,  "^ li ictli 
was  at  thit  time  close  to  th^  right  bank.     Through  the  bar  opposite  Kminej^i^x'   » 
channel,  100  fo«t  wide  and  1,6(X^  feet  long,  waa  dredged.     Thia  -work  wa*  complet^rf 
.htlj  23.     From  July  24  to  27  thn  dn^dge  was  employed  removing  from  the  cbf&Tiiiel 
Titekti  thrown  m  from  the  qnarriea  at  Niningpr.     From  Jnlj  28  to  Anguet  ^  t^lie 
ilredging  plant  laj  at  Hastings  while  buiiding  a  new  dipper  handle. 

During  the  progrpKA  of  dam  eim  at  ruction  at  8t.  Paul  Park  a  Inr^e  body  of  &aTid 
watt  set  in  mi* turn  on  the  bar  by  the  increfu^ed  current,  due  t«  coniiiimg  thi-  water  iA> 
narrower  llmtt^^,  making  a  temporary  shoaling  in  the  already  sbiillow  chaniif^l.  Xxi 
order  to  keeyj  the  channel  navigable,  it  became  neceflwary  to  employ  a  dredge  <or  ^ 
few  daya  to  afl^iiat  in  tlu^  movement  of  this  sand.  The  driMl^ing  pliint  of  Mr,  C,  W« 
Applet4?n*  then  working  under  agre^iment  below  Minneapolis,  was  mov^^d  to  tliia 
place.  On  August  11  dredging  was  beKnn  above  Dam  25  (sheet  3).  A  channel  400 
feet  long  and  100  feet  wide  was  dredgea  through  the  bar.  This  cat  was  oompletod. 
August  19.  The  cost  of  this  dredging  was  $760.67;  the  rate  of  pay  was  $8  per  hour 
for  the  dredginff  plant  while  in  operation. 

From  Noyember  7  to  12,  inclusive,  the  dredging  plant  of  Mr.  Appleton  was  ena- 
ployed  removing  snags  from  the  channel  between  St.  Paul  and  Prescott,  advantag'e 
being  taken  of  the  dredging  plant  at  hand— operations  having  ceased  below  Minne- 
apolis— and  of  the  very  favorable  low  stage  of  water,  which  made  it  possible  to 
readily  find  the  sunken  snags.    The  dredge  removed  55  sna^.    The  cost  of  the  work: 
was  $355.33,  being  at  the  rate  of  $8  per  hour,  and  was  paid  from  the  appropriation 
for  ^'operating  snag  boats  and  dredge   boats  on  Upper    Mississippi  Kiver."    In 
addition  to  the  ana^s  removed  by  the  dredge,  a  small  party,  using  one  of  the  derrick 
barges  with  |]rrappling  hooks  brought  Arom  the  Minneapolis  works,  removed  15  snags 
in  tne  vicinity  of  Nininger  and  Hastings.    The  towboat  Fury  also  palled  30  snags 
daring  the  season  between  St.  Paul  and  Frescott. 

I49i  of  works  oonatr noted  and  repaired  and  of  materials  used  during  the  season  of  1891 
between  St,  Paul  and  Prescott. 


Designation. 


Sheets: 

Dam  81 

Dam  82 

Dam  33i 

Dam  83 

Dam  84 

Dam  16,  Tained  anri  extend hI 

Bevetment  opposite  Island  6 

Sheets: 

Dam  84 

Dam  85 

Dam  36 

Dam  37 

Dam  38 

Dam  39 

Dam  40 

Dam  7,  raised  and  ext«n(lod 

Dam  26,  extended 

Dam  27,  extended 

Dam  30,  extended 

Dam  31, extended 

Dam  32,  extended 

Kevetment,  Island  18 

Sheet  6: 

Dam  15 

Dam  4.  extended 

Revetment  opposite  Hastings 

Bevetment  Franklin  Coulee,  repaired. 


Dimensions. 


Length. 


,  Height 
above  low 
water  of 
1864. 


Feet. 
570 
276 
300 
100 
150 
80 
815 

130 

290 

4S0 

270 

230 

110 

65 

130 

35 

35 

65 

35 

20 

2,200 

310 

50 

1,300 


Feet. 
8.5 
4.0 
4.0 
3.5 
.3.6 
8.5 


Add  for  poles  pnt  to  works. 
Materials  pnt  in  works 


4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.0 
4.5 
4.5 
4.5 
4.5 
4.5 


2.5 
4.0 


Material. 


Book. 


Cub.  yd». 
4^.0 
822.7 
376.0 
249.1 
206.2 
257.0 
712.4 

21&9 
823.4 
358.9 
282.8 
239.5 
211.4 
161.4 
298.9 
124.3 
145.6 
184.1 
149.7 
125.0 
2.234.1 

140.3 

123,0 

1, 657. 1 

41.7 


Brash. 


Oyib.yds. 

1,380.6 
772.6 

l,176wl 
845.3 
730.5 
598.8 
582.0 

686.9 
1,065.4 
984.4 
567.9 
468.5 
569.1 
289.8 
646.6 
200.4 

aoo.0 

426.4 

390.3 

808.8 

1,378.7 

483.0 

245.9 

1,087.5 


9,466.0  ! 


16.105.0 
000.8 


9,46«.0      17,005.8 
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Financial  statements  for  works  ofimpromng  Mississippi  Jtiivei'  between  St,  Paul  and  Pres- 
cott  during  the  season  of  1891, 

DAMS  AND  RKVETMENT8. 

Amonnt  expended  in  the  Held  during  the  calendar  year  1891  (from  distri- 
bution sheets) '. $21, 897. 46 

Add  cost  of  materials  from  1890 505. 78 

22,403.24 

Deduct  for  material  on  hand  at  close  of  season $393. 28 

Deduct  for  labor  of  removing  rocks 117. 50 

Deduct  expense  of  dredging  channels 4, 413. 43 

4, 924. 21 


Net  cost  of  field  work  ,.... 17,479.03 

Add  quota  of  general  superintendence  and  oflSee  expenses 769. 29 

AddfoTuse  and  deterioration  of  plant 1,782.68 

Total  cost  of  work 20,031.00 

Material  put  in  works : 

Rock : cubic  yards..        9,466.0 

Brush do....      17,005.8 

Total do....      26,471.8 

Average  cost  per  cubic  yard  on  barges $0. 286 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  875 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   .029 

Average  cost  per  cubic  yard  for  plant .  067 

Average  cost  per  cubic  yard  in  place .  757 

DREDGING  PERMANENT    CHANNEL  AT  NININGER^  MINNESOTA   (GOVERNMENT  PLANT). 

Amount  expended  in  the  field  daring  the  calendar  year  1891  (from  distri- 
bution sheets)  $3,632.76 

Deduct  expense  of  removing  rocks 224. 33 

Net  cost  of  field  work 3,408.43 

Add  quota  of  general  superintendence  and  office  expenses 159. 84 

Add  for  use  and  deterioration  of  plant 1, 551. 85 

Total 5,120.12 

Material  dredged : 

Cast cubic  yards. .     8, 700. 0 

Loaded  on  scows,  towed  away,  and  dumped do 30, 435. 0 

Total do....  39,ia'.0 

Average  cost  per  cubic  yard  dredged $0. 131 

DREDGING  TEMPORARY  CHANNEL  AT  ST.  PAUL  PARK,  MINNESOTA  (HIRED  PLANT). 

Amount  paid  contractor $760. 67 

Add  cost  of  local  inspection ". 20. 00 

Add  quota  of  general  superintendence  and  office  expenses 34. 34 

Total  cost  of  work 815.01 

Material  dredged : 

Cast cu])ic  yards . .     1, 403. 0 

lioaded  on  scows,  towed  away,  and  dumped '.do 4, 228. 6 

Total do....     5,631.6 

Average  cost  per  cubic  yard  dredged $0,145 
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PRE8COTT  TO  LAKE   PEMN. 

Dams  and  rtretmenU. — Thia  work  was  carried  on  by  da^-s' labor  and  use  of  Govern- 
ment plant,  nuder  a  projer't,  presented  Febmary  23, 1891*,  and  approved  February  28, 
1H91,  allotting  1*10,000  for  improving  the  Missii^ippi  River  between  Prescott  and  the 
liead  of  Lake  Pepin. 

The  towboat  Fury  and  fleet  were  transferred  to  Island  21  on  September  24,  1891. 

The  bar  at  Island  21  is  known  as  "  Wharf  boat  Bar,"  from  the  fact  that  daring  the 
low  water  of  18G4  a  wharf  boat  waa  placed  there  for  use  in  transferring  the  freight 
to  very  light-ilrafl  boats — drawing?  afxmt  13  or  14  inches  when  loaded — which  it  De- 
canie  necessary  to  use  between  that  f»oint  and  St.  Paul^  34  miles  above.  These  light- 
draft  boats  often  hail  trouble  in  getting  to  St.  Paul,  on  account  of  the  low  water 
during  that  year.  While  the  river  during  the  season  of  1891  was  the  lowest  ever 
reached  »ince  1864,  and  in  some  places  even  lower  than  in  1864,  there  was  no  time 
during  the  ]iast  season  (exce{>tiiig  a  few  days,  when  a  temporary  shoaling,  due  to 
dam  construction,  was  made  on  the  bar  at*  St.  Paul  Park)  when  there  was  a  less 
depth  than  3  feet  in  the  channel  Ix^twcen  St.  Paul  and  Prescott.  There  was  a  depth 
of  3  feet  at  Wharf  boat  Bar,  but  the  channel  was  so  narrow  and  crooked  as  to  be 
troublesome  to  navigation.  This  bar  has  been  giving  more  or  less  trouble  daring 
the  past  three  years  and  was  constantly  growing  worse. 

In  this  vicinity  Dams  6,  7,  8,  9,  10,  11,  and  12  (sheet  8)  were  constructed.  Dam  6 
extends  from  the  foot  of  Island  20;  Dams  7  and  8  extend  from  the  head  and  foot, 
respectively,  of  Island  21;  Dams  9,  10,  and  11  extend  from  the  right  bank  below 
Island  21;  Dam  12  is  a  closing  dam,  from  the  Minnesota  shore  to  l8land'21. 

Operations  at  this  place  were  suspended  November  4,  when  the  plant  was  trans- 
ferred for  work  between  St.  Paul  and  Prescott. 

The  materials  were  purchased  in  open  market,  at  prices  fixed  by  competition. 
The  cost  of  materials  per  cubic  yard,  loa^led  on  Unite<l  States  barges,  was  as  follows: 
Rock,  42^  and  44  cents;  brash,  18f  cents,  19f  cents,  21^  cents,  and  25  cents;  poles, 
2h  cents  and  2|  cents  each. 

Works  of  improvement  should  be  continued  during  the  season  of  1892  at  the  fol- 
lowing places:  Extension  of  the  series  of  dams  at  Island  21 ;  continuation  of  the 
revetment  below  Island  19;  protection  of  the  right  bank  below  Morgan  Bar,  below 
Sturgeon  Slough,  and  opposite  Island  23;  protection  of  the  left  bank  above  and 
below  Redwing.  The  construction  of  dams  from  the  left  bank  below  Prescott  may 
become  necessary.  This  place  has  been  growing  more  troublesome  for  several  years, 
and  during  1891  only  a  very  poor  channel  existed.  This  very  large  bar  should  be 
controlled  as  soon  as  practicable. 

Dredging. -^u  August  5,  1891,  the  United  States  dredge  Phcntix  and  outfit  were 
moved  from  Hastings,  the  dipper-handle  being  finished,  to  the  bar  below  Island  21, 
where  the  channel  was  not  only  shoal,  but  narrow  and  crooked.  A  temporary  chan- 
nel was  dredged  near  the  left  bank.  The  material  from  the  first  cut  was  cast  into  a 
bank  near  the  shore;  all  of  the  other  material  excavated  was  removed  in  scows  and 
deposited  out  of  the  way.  Work  was  completed  August  17,  when  the  dredging 
)»lHnt  started  down  the  river  for  work  at  various  points.  The  channel  excavated  is 
950  feet  long  and  90  feet  wide.  The  opening  of  this  channel  greatly  facilitated  navi- 
gation during  tlio  remainder  of  the  season,  and  also  made  it  possiVde  to  begin  the 
construction  of  dams  in  the  vicinity  of  Island  21,  which  work  was  undertaken  Sep- 
tember 25.  This  dredging  was  carried  on  under  the  appropriation  for  "  operating 
snag  boats  and  dredge  boats  on  Upper  Mississippi  River." 

A  list  of  works  constructed  and  of  materials  used  during  the  season  of  ISOl  between  Pres- 

colt  and  Lake  Pepin. 
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Financial  statement  for  works  of  improving  Mississippi  River  between  Prescott  and  Lake 
,  Fepin  during  the  season  of  1891, 

DAMS  AND  REVETMENTS. 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets) $8,234.98 

Add  quota  of  general  superintendence  and  office  expenses  ...» 362. 34 

Add  for  use  and  deterioration  of  plant 1, 040. 17 

Total  cost  of  work 9,637.49 

Material  put  in  works : 

Rock cubic  yards, .      5, 461. 8 

Brush do..,.      8,631.7 

Total do....     14,083.5 

Average  cost  per  cubic  yard  on  barges $0. 294 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  294 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    ,  025 

Average  cost  per  cubic  yard  for  plant .  074 

Average  ^ost  i>er  cubic  yard  in  place .  687 

SURVEYS  AND  GAUGES. 

Between  Minneapolis  and  Lake  Pepin. — ^A  ^ater  surface  at  a  low  stage  was  taken 
between  Minneapolis  and  Redwing.  Between  Minneapolis  and  St.  Paul  the  levels 
were  referred  to  the  bench  marks  established  during  the  survey  of  that  part  of  the 
river  made  in  1877.  Between  St.  Paul  and  Prescott  the  water  surfaces  were  referred 
to  established  bench  marks,  and  a  continuous  line  of  levels  was  run  from  St.  Paul  to 
Pine  Bend  to  check  former  levels.  From  Prescott  to  Redwing,  duplicate  lines  of 
levels  were  run,  with  which  the  water  surfaces  were  connected.  Numerous  perma- 
nent bench  marks  were  established  between  Minneapolis  and  Redwing. 

The  water  ^surfaces  were  taken  August  19, 1891,  between  Prescott  and  Redwing; 
and  on  October  2, 1891,  between  Minneapolis  and  Prescott. 

The  cost  of  the  work  above  mentioned,  exclusive  of  general  superintendence  and 
office  expenses,  was  $395.67. 

•  ••»«•• 

READS  TO  MINNEISKA. 

Work  in  this  locality,  consisting  of  the  construction  and  repair  of  brush  and  rock 
dams  and  shore  protections,  was  carried  on  under  contract,  in  accordance  with 
project  approved  January  6,  1891.  The  amount  of  the  allotment  was  $50,000.  On 
completion  of  his  contract,  the  contractor,  Mr.  Jacob  Kichtman,  was  authorized  to 
continue  operations,  under  a  further  allotment  of  $20,000,  at  the  same  prices  as  were 
formerly  naid  him.  The  prices  paid  for  material  in  place  were,  for  rock  $1.20  per 
cubic  yard,  and  for  brush  27  cents  per  cubic  yard. 

The  following  extracts  are  made  from  the  report  of  Mr.  W.  A.  Thompson,  superin- 
tendent in  locski  charge : 

**  Mr.  Richtman  commenced  work  May  16  on  repairing  the  dams  near  the  month  of 
the  Zumbro  River.  For  many  years  boats  and  rafts  have  experienced  great  trouble 
during  low  stages  of  water  in  the  vicinity  of  Beef  Slough,  especially  where  the  Mis- 
sissippi River  Cogging  Company  have  their  boom  for  sheering  logs  into  West  Newton 
Chute,  and  in  the  vicinity  of  Island  No.  34,  or  what  is  known  as  Little  Beef  Slough. 
At  the  latter  place,  for  several  ^ears  prior  to  1889,  the  steamboat  channel  was  across 
the  heiMl  of  and  down  the  east  side  of  the  island,  it  bein^  a  narrow  and  very  difficult 
channel  for  boats  and  rafts  to  follow.  In  1889  it  was  S)nnd  possible  for  boats  and 
rafts  to  ^o  on  the  west  side  of  the  island ;  but  in  low  stages  of  water  boats  often 
grounded,  causing  long  delays  and  great  expense  to  steamboat  owners.  To  hold  and 
improve  this  new  channel,  Mr.  Richtman  was  instructed  to  build  a  dam  across  Little 
Beef  Sloush  and  to  protect  the  west  side  of  Island  No.  34  and  Island  35  from  opposite 
the  foot  of  Island  34  downstream  a  distance  of  3,420  feet.  The  head  of  Island  No. 
33  was  also  protected. 

''Since  the  completion  of  this  work,  though  the  river  was  as  low  as  in  1864,  no 
trouble  has  been  experienced  by  navigators  in  this  part  of  the  river. 

"  To  improve  the  channel  near  the  boom  above  West  Newton  Chute,  a  wing  dam 
(No.  32,  sheet  14),  firom  the  riglit  bank  between  the  old  wing  dams  12  and  13  (sheet 
14),  was  constructed,  thereby  confining  the  water  to  a  narrower  space  and  materi- 
ally deepening  the  channel  around  the  boom,  but  a  good  channel  will  probably 
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never  be  maintained  here,  with  the  prenent  boom  in  operation,  without  the  aid  of 
a  dredge  during  low  frtages  of  water. 

•'The  shore  protection  of  Inlands  36, 37, 38,  and  39,  and  Dam  16  (ttheet  14),  near 
mouth  of  Beef  Slough,  were  thoroughly  repaired. 

'^  August  15  the  neet  was  moved  to  Inland  42,  about  2  miles  below  Alma,  where  a 
rapidly  caving  bank  was  prot€$cted  for  a  distance  of  920  feet. 

'^August  19,  the  fle«t  was  moved  again  to  West  Newton  Bar,  above  the  head  of 
Fomnic^  de  Terre  Chute.  There  has  been  much  trouble  at  this  bar  for  many  year>» 
and,  to  confine  the  river  to  one  chanuel  down  the  east  bank,  two  wing  dams  were 
built  from  the  right  bank.  Three  short  wing  dams  were  built  near  the  head  of 
Pomme  de  Terre  Chute  to  Btraight<Mi  the  channel  past  the  head  of  Island  46.  The 
left  bank  above  Ponmie  de  Terre  Chute  was  protected  for  a  distance  of  3,226  feet. 
Wicker  Slough  was  also  closed  and  the  old  shore  protection  on  head  of  Island  46  was 
repaired.  The  right  bank  below  West  Newton  Chute,  which  was  caving  badly,  was 
protected  for  a  distance  of  1,676  feet. 

^*  Work  on  this  part  of  the  river  was  suspended  November  12  on  acoonnt  of  cold 
weather. 

''Mr.  A.  J.  Stibolt,  the  local  inspector,  gave  excellent  satisfaction. 

**A  list  of  works  constructed  and  repaired,  and  of  materiaU  used  during  the  season  of  1891 
between  Reads  and  Minncinka. 
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Financial  statement  for  work  between  Reads  and  Miiniciaka,  performed  under  contract  and 
agreement  during  season  of  1891. 

Amount  paid  contractor $60, 211. 32 

Cost  of  local  iiispt'ction,  etc 1, 409. 10 

Add  quota  of  general  superiiiten<lenco  and  office  expouseb 2, 717. 38 

Total 64,337.80 

Material  pnt  iu  works: 

Kock cubic  yards..       43,412.4 

Brush <lo. . .       30, 060. 9 

T<»tal ^gi^zectbYV^PPg73^473,3 

Average  cost  per  cubic  yard  iu  place $0,876 
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MINNEISKA.  TO  LA  CROSSE. 

The  project  foe- Improvement  by  construction  of  dams  and  shore  protections  in 
this  stretch  of  river,  52  miles  in  length,  was  approved  February  28,  1891.  Work 
during  the  season,  under  an  allotment  of  $60,000,  was  performe<l  by  hired  labor  and 
use  of  Government  plant,  the  Alert  and  launch  Ada  being  employed  for  towing. 
The  material,  excepting  a  small  quantity  of  brush  anil  }>oles  cut  and  loaded  by 
United  States  laborers,  was  purchased  in  open  market,  at  prices  ranging  from  33  to 
55  cents  ^er  cubic  yard  for  rock,  aud  20  to  26  cents  per  cubic  yard  for  brush,  these 
prices  being  for  materials  loacled  on  Government  barges.  Tlie  principal  part  of  the 
rock  used  was  a  soft  sand  rock,  obtained  at  40  cents*  per  cubic  yard  loaded  on  Gov- 
ernment barges.  This  rock,  if  carefully  handled,  forms  a  good  substitute  for  the 
harder  lime  rook  hitherto  chiefly  used,  and  costs  about  one-third  less.  It  hardens 
under  water  and  on  exposure  to  air,  as  is  shown  by  experience  with  small  quantities 
of  it  in  former  years. 

The  following  extract  comprises  the  greater  part  of  the  report  of  Mr.  W.  A, 
Thompson,  superintendent  in  local  charge  of  operations : 

''  May  27,  the  towboat  Alert  was  taken  out  of  the  Den  Moines  Rapids  CanaJ,  where 
it  had  been  since  November,  1889,  and  run  to  Rock  Island.  May  29  'the  Alert  left 
Rock  Island  with  three  new  flatboats  loaded  with  coal.  Arrived  at  Fountain  City, 
Wis.,  June  3.  June  4  the  barges,  quarter  boat,  pile-driver,  etc.,  that  had  been  in 
Fountain  City  Bay  during  the  previous  winter,  were  put  in  commission. 

"The  first  work  done  was  the  protection  of  the  head  and  a  part  of  the  east  side  of 
Island  No.  49,  below  Minneiska.  This  island  is  composed  of  a  soft,  sandy  material, 
,  and  for  the  last  two  years  has  been  cutting  aud  caving  rapidly.  After  the  comple- 
'  tion  of  this  work  the  coustruction  of  two  wing  dams  from  the  left  bank  above  Island 
No.  50  was  commenced.  This  work  was  very  necessary  to  straighten  the  channel  at 
and  above  the  island,  which  channel  for  two  years  had  been  very  crooked  and  close 
to  the  hea<l  of  the  island ;  so  close,  in  fact,  that  if  pilots  did  not  exercise  the  greatest 
care  their  rafts  would  be  driven  onto  the  head  of  tne  island  and  broken  up.  The  old 
closing  dam  (1,  sheet  16),  east  of  Island  No.  50,  was  raised  to  4  feet  above  low  water 
of  1864,  and  the  old  shore  protection  on  head  of  Island  50  was  thoroughly  repaired. 
This  work  was  completed  the  last  of  June,  and  there  has  been  no  trouble  in  this  part 
of  the  river  since. 

"  A  few  minor  repairs  to  dams  and  shore  protection  above  Fountain  City  were 
made. 

"  All  of  the  rock  used  for  the  above  work  was  furnialied  by  A.  Kirchner  at  Foun- 
tain City.  AU  of  the  brush  left  orer  from  season  of  1890  was  used  and  the  remainder 
was  furnished  by  C.  Masueger. 

'*  July  5,  the  fleet  was  moved  to  head  of  Islaud  No.  88  or  Crane  Island,  below  Trem- 
pealeau, Wis. 

"  The  river  from  Trempealeau  to  Queens  Bluft*,  a  distance  of  about  5  miles,  has 
been  very  bad  for  many  years.  .  A  wing  dam  from  left  bank  about  a  mile  below 
Trempealeau  and  a  closing  dam  east  of  Island  87  were  built  in  1887.  These  dams 
helped  matters  a  little  in  their  immediate  localities,  but  a  general  improvement  of 
this  part  of  the  river  was  not  commenced,  in  the  hope  that  the  steamboat  channel 
would  be  through  Richmond  Chute;  but  as  this  desired  object  could  not  be  obtained 
it  was  decided  in  the  project  approved  this  vear  to  enter  upon  a  system  of  channel 
improvement  to  the  east  of  Richmond  Island  and  close  u{)  Richmond  Chute  entirely. 

'*As  the  closing  of  Richmond  Chute  would  force  a  large  volume  of  water  down  the 
east  side  of  Richmond  Island,  it  was  decided  best  to  put  the  banks  at  Crane  Island 
and  the  upper  side  of  Richmond  Island  in  condition  to  withstand  the  increased  cur- 
rent and  volume  of  water.  The  first  work  done  wtis  to  protect  the  head  of  Crane 
Island;  then  the  shore  at  head  of  Richmond  Island  was  protected;  then  a  dam  was 
built  across  the  chute  east  of  Crane  Island ;  after  which  the  closing  of  Richmond 
Chute  was  commenced.  After  two  courses  of  brush  and  rock  had  been  put  in  this 
dam,  work  was  temporarily  suspended,  August  3,  and  the  fleet  taken  to  Dakota  Bar, 
about  1  mile  below  Dakota,  Minn.  This  bar  had,  for  the  time  being,  become  the  head 
of  navigation  for  the  larger  boats,  the  river  at  this  time  being  as  low  as  has  been 
known  since  any  record  had  been  kept  by  the  Government,  and,  besides,  no  work 
having  ever  been  done  to  improve  this  part  of  the  river.  On  examination  of  this 
bar  it  was  found  to  extend  from  the  foot  of  Island  No.  92,  quartering  downstream 
to  below  Island  No.  94.  About  the  same  depth  of  water  (3  feet,  scant)  was  found  on 
the  reef  for  its  whole  length  of  about  1  mile. 

"The  first  work  done  was  to  build  a  wing  dam,  360  feet  long,  from  about  the  mid- 
dle of  the  west  side  of  Islaud  No.  93.  Then  another  wing  dam,  635  feet  long,  from 
the  lower  end  of  Island  No.  93,  was  built  that  extended  well  out  onto  the  reef.  The 
chute  east  of  Islaud  No.  93  was  closed  by  a  dam.  Two  low  wing  dams  were  built 
from  the  Minnesota  shore,  nearly  ojiposite  the  dams  on  west  side  of  Island  No.  93, 
across  the  deep  water  (mt  to  the  reef,  thus  confining  the  river  to  a  much  narrower 
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ckannel.    Since  the  construction  of  these  dams  no  trouble  has  been  experienced  by 
navigators  at  this  point. 

"August  24,  the  fleet  was  taken  below  the  Lacrosse  Railroad  Bridge.  Four  lo\r 
wing  dams  were  built  from  left  bank  and  across  the  deep-water  channel  down  the 
shore  above  Island  No  105.  The  shore  protecti(m  opposite  Lacrosse  was  repaired, 
and  the  gap  in  the  closing  dam  west  of  Broken  Arrow  island  was  filled  up. 

"  September  1,  the  fleet  was  moved  back  to  Richmond  Island  and  work  was  resiuned 
on  the  dam  across  Richmond  Chute.  After  this  dam  was  completed  the  east  side  of 
Richmond  Island  was  protected  a  distance  of  1,488  feet  from  its  head.  Two  win^ 
dams  were  built  from  right  bank  above  Richmond  Chute.  A  wing  dam  1,400  feet 
long  was  built  from  left  bank,  midway  between  Island  No.  87  and  old  Wing  Dam  No. 
7  (sheet  18).  Two  wing  dams,  one  from  the  head  and  one  from  the  foot  of  Island 
No.  87,  were  built.  Two  wing  dams  ft>om  left  bank  above  Crane  Island  Chute  were 
built,  and  the  east  side  of  Island  No.  84  was  protected. 

'*  On  acoount  of  cold  weather  work  was  9uspended  November  13. 

''While  the  work  in  the  vicinity  of  Richmond  has  resulted  in  a  great  benefit  to  navi- 
gation, it  is  desirable  that  more  work  should  be  done  as  soon  as  possible,  afl  a  wing 
dam  from  the  left  bank,  about  800  feet  below  the  foot  of  Island  No.  87,  shonld  be 
built,  and  more  of  the  east  side  of  Richmond  Island  should  be  protected. 

*' Nearly  all  the  rock  used  in  the  work  in  the  vicinity  of  Richmond,  Dakota,  and  1a^ 
crosse,  was  sand  rock  quarried  near  the  head  of  Richmond  Chute.  It  is  much  easier 
quarried  and  handled  than  lime  rock^  and  I  believe  it  to  be  nearly  as  durable.  It 
cost  the  Gk>vemment  20  cents  per  cubic  yard  less  than  lime  rock. 

''The  fleet  was  laid  up  in  Fountain  City  Bay  November  14. 

Li$i  of  ioorU  coiutructed  and  repaired,  and  of  materials  used,  during  the  season  of  1891, 
between  Minneiska  and  Lacrosse. 


Designation. 


Dimensions. 


Length. 


Height 

above  low 

water  of 

1864. 


Material. 


Rock. 


Brush. 


Sheet  16: 

Closing  Dam  8 

Wing  Dam  9 

Wing  Dam  10 

Closing  Dam  1,  repaired 

Closing  Dam  7,  repaired 

Shore  jirotection,  Island  49 

Shore  protection,  Island  50 

Sheet  17: 

Shore  protection,  Island  61,  repaired 

Sheet  19: 

Closing  Dam  8 

Closing  Dam  9 

Wing  Dam  10 

Wing  Dam  11 

Wing  Dam  12 

Wing  Dam  13 

Wing  Dam  14 

Wing  Dam  15 

Wing  Dam  16 

Shore  protection,  iHland  84 

Shore  protection,  Island  86 

Shore  protection,  Island  88 

Sheet  20: 

Wing  Dam  4 

Wing  Dam  5 

Closing  Dam  6 

Wing  Dam  7 

Wing  Dam  8 

Sheet  21 : 

Wing  Dam  5 

Wing  Dam  6 

Wing  Dam  7 

Wing  Dam  8 

Shore  protection,  (Iraud  Island,  repaired. 
Sheet  ::2: 

Closing  Dam  1,  repaired 


Feet. 

88 
400 
250 


1,520 
200 


.1.^ 


753 

775 

1,400 

1.084 

465 

625 

352 

1,250 

765 

600 

1,488 

1,450 

360 
635 
465 
308 
361 

146 
lliO 
196 
310 


Materials  pat  in  works. 


Feet. 
4 
4 
4 

4 

4 


1.5 
1.5 
1.5 

—3 

—3 

—3 
—3 
—3 


Otih.  ydt. 

134.1 

1,389.7 

997 

590.1 

80.2 

1, 770. 4 

299.8 

204.5 

4,646.5 
5,297.1 
2,293.5 
1,274 
1,338.1 
1,234.4 
689.9 
2, 061. 8 
1,043.8 
1,884.1 
3.377.3 
3,088.5 

496.6 
283.3 
801.9 
1,049.6 
639.2 

209.6 
289.2 
419.5 
561.3 
71.3 

140.4 


Cub.  yds. 

251.3 
1,846 
2,182.2 
1,261.8 

389.4 
1,572.4 

200.5 

606.6 

4,877.5 
5.134.6 
2,953.1 
1,807.3 

759.8 
1,845.7 
1,225.1 
2,487.8 
1,123.1 

811.1 

1,65a  2 

.1,378.1 

1,003 

529.5 
1,292 
1.328.9 
1,579.8 

341.6 

387.4 
551.6 
343.2 


181.1 


38,456.7 


41,412.6 


In  the  above  table,  3,481  poles,  e(xual  in  volume  to  348.1  cubic  yards,  are  included 
in  the  item  of  brush. 
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Financial  statement  far  icork  between  Minneiekd and  LacfossCj  jperfontned  by  hired  labor 

during  season  of  1891, 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets) $44,717.13 

Add  cost  of  materials  paid  for  in  1890 452. 17 

Net  cost  of  iSeld  work 45,169.30 

Add  qnota  of  general  superintendence  and  office  expenses 1, 970. 55 

Add  for  use  and  deterioration  of  plant 4, 200. 04 

Total 51,339.89 

Materiaf  put  in  works : 

Rock cubic  yards. .  38, 456. 7 

Brush do....  41,412.6 

Total do....  79,869.3 

Cost  of  material  on  barges • $24, 949. 41 

Average  cost  per  cubic  yard  on  barges $0. 312 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  253 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    .  025 

Average  cost  per  cubic  yard  for  plant .  (K>3 

Average  cost  per  cubic  yard  in  place .  643 


VICINITY  OP  LACROSSE   AND  CROOKED  SLOUGH. 

To  provid6%for  emergency  work  between  Lacrosse  and  Keithsburg,  the  sum  of 
$10,000  was  allotted,  under  project  approved  February  28,  1891,  for  purchase  of  m^ 
terial  to  be  used  at  dififerent  localities.  It  was  thought  that  considerable  repairs 
might  be  needed  to  works  in  this  division  of  the  river  constructed  in  former  years, 
and  that,  perhaps,  by  building  a  short  piece  of  shore  protection  or  closing  a  small 
slough  here  and  there,  much  good  might  be  done.  It  was  proposed  to  put  the  mate- 
rial m  place  by  means  of  the  snag  boats  and  their  crews,  their  expenses  to  be  borne 
hy  the  appropriation  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,^  such  work  having  often  been  performed  by  these  boats  and  having  always 
been  included  in  snag-boat  projects.  Work  was  performed  in  two  localities — ^in 
vicinity  of  Lacrosse,  and  at  Crooked  Slough. 

Vicinity  of  Lacrosse, — Yrova.  July  29  to  August  17  the  crew  of  the  General  Barnard 
was  employed  in  the  construction  of  1,115  lineal  feet  of  shore  protection  at  left  bank 
above  Taylors  Island  (105) ;  of  a  short  dam  across  cut-off  at  Bates  Island  (104),  and 
in  making  repairs  to  existing  shore  protections  at  Taylors  Island  and  Grand  Island 
(106).  The  material  was  brought  to  the  work  by  towboat  Alert  and  launch  Ada, 
four  barges  being  also  used.  The  amount  of  material  put  in  at  this  locality  was 
1,830.7  cubic  yards  of  rock  and  1,025.4  cubic  yards  of  brush.  The  rock  used  was  a 
sand  rock  and  cost  40  cents  per  cubic  yard  on  barges.  The  brush  was  obtained  for 
20  cents  per  cubic  yard  on  barges. 

At  Crooked  Slough, — From  October  5  to  25  the  General  Bamard^s  crew  was  employed 
in  construction  work  at  Crooked  Slough.  At  this  locality,  as  the  banks  were  caving 
rapidly,  1.183  linear  feet  of  shore  protection  were  built,  and  needed  repairs  were 
made  to  shore  protections  at  several  points  in  the  slough.  From  the  5th  to  the  15th 
the  towing  was  done  by  launch  Elsiej  but  as  her  shaft  was  broken  on  the  latter  day 
and  could  not  be  immediately  repaired,  the  remainder  of  the  towing  was  performed 
by  the  General  Barnard,  On  October  25  the  four  barges  used  in  the  work  were 
turned  over  to  towboat  Alert  at  Genoa.  The  amount  of  material  put  in  at  Crooked 
Slough  was  2,613.6  cubic  yards  of  rock  and  1,341.3  cubic  yards  of  brush.  The  prices 
paid  for  material  were  60  cents  per  cubic  yard  for  rock  and  20  cents  per  cubic  yard 
for  brushy  these  prices  being  for  materials  delivered  on  Government  barges. 
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Li$t  of  vorku  couitructed  and  repaired,  mmd  of  material*  uaed  hp  crew  of  mnag  boat  CSen- 
eral  Barnard^  during  neawn  of  189 ly  at  ricinihf  of  Lacro99e  and  Crooke>d  Siough. 


Designjitioa. 


f  I 


3£a*erial. 


R<M'k. 


»b#-*-t2l:  I    Ftet. 

iMiii  HiMiDic  cut-off  at  Bate*  LiUiid i       273 

Shore  proU^tiuii  of  left  bauk  above  Taykn-«  LtUiMi  (ut;  w) 1, 1 15 

Shore  prot4'ctioii  at  Taylors  liiUiid,  repaired 

Shore  protectioD  at  Grand  Island^  repaired 

Sheet  ri: 

Dam  1,  repaired 

Sheet  28 : 

Dam  2,  repaired 

Dam  H,  repaired 

Shore  pnifection  beluw  Dam  8  (new) 1, 183 

Sliore  protection  below  Dam  8,  repaired 

Shore  protection  at  head  of  Crooked  Slough,  repaired 


Cui>.  yds. 

2S8.  5 

1,  14«.  9 

III. 5 

257 

76.8 

71.3 
115 

1,856.6 
478 
92.7 


Brush. 


C\tb.  y<i*. 
40«.  5 
568.9 


Materials  put  in  worka 4,444.3 


30.0 
32-4 
1,101 
177 


2,366.7 


The  <-<)»t  of  above  work  to  appropriation  for  **  improving  MisfliBsippi  River  from 
Miiiiicapolis  to  Dew  Moin<»8  Rapiua,"  including  qnota  of  office  exp  ^  '"" 


5  exponsos,  was  ^,525.86. 


Approximate  statement  ofcont  of  work  performed  by  erne  of  snag  boat  General  Barnard, 
during  aeasou  of  1891,  at  vicinity  of  Lacrosse  and  Crooked  Slougk. 

Material  and  sundry  expenses $3,  377. 27 

Quota  of  general  supenii tendence  and  office  expeuDes 148. 59 

Charge  for  umc  of  plant 334.  56 

Pay  and  gubsiHteuce  of  crew  of  General  Barnard,  about 2,  065. 00 

Fuel  for  steam  launch,  etc.,  about 240. 00 

*     ____ _- .^^— 

Total 6,165.4^ 

«  = 

Material  put  in  works : 

Kock cubic  vards..    4,444.3 

Brush do....     2,366.7 

Total do....     6,811.0 

Average  cost  per  cubic  yard  in  place,  $0. 905. 

EAST  CHANNEL  AT  PRAIRIE  DU   CIIIEN. 

This  work  was  carried  on  during  the  season  with  a  special  allotment  of  $30,000, 
jirovided  for  in  act  of  September  19,  1890,  and  in  accordance  with  project  approved 
January  8,  1891,  From  the  project  referred  to  I  make  the  following  extracts:  "An 
examination  of  the  locality  was  made  September  24  and  25,  1890,  and  the  accom- 
panying tracing  gives  the  results  of  the  survey  and  shows  in  red  the  works  proposed. 
The  river  is  divided,  in  the  vicinity  of  Prairie  du  Chien,  by  an  island,  forming  two 
•channels.  The  one  along  the  Iowa  shore  by  McGregor  is  the  most  direct  and  deep- 
est, and  is  use<l  by  all  rafts  and  by  all  boats  which  nave  no  business  to  transact  at 
Prairie  du  Chien.  The  channel  on  the  Wisconsin  shore  by  Prairie  du  Chien  is  now 
comparatively  shallow,  with  but  little  current,  and  there'^are  two  serious  points  of 
obHtruction:  the  one  about  one-thirdof  ft  mile  above  the  railroad  pontoon  bridge,  and 
the  other  a  little  below  the  elevator.  *  *  *  It  appears  that  a  sufficiently  deep 
channel  of  a  greater  width  than  500  feet  can  not  well  be  projected  for  the  Prairie  du 
Chien  side  without  endangering  the  other  channel:  but  such  width  of  500  feet  will 
furnish  most  ample  accommodation  for  all  boats  wnich  may  desire  to  run  to  the  east 
of  the  island.  For  the  formation  and  preservation  of  a  good  channel  500  feet  in 
width,  a  series  of  wing  and  closing  dams  has  been  projected  and  is  shown  on  the  ac- 
companying map  in  red.  »  ♦  •  The  amount  ofmoney  now  available  for  this  work 
will  not  couHtruct  all  the  dams  projected,  and  it  is  not  probable  that  all  such  dams 
will  bo  inmiediately  necessary,  it  being  proposed  to  construct  such  of  the  dams  as 
will  have  the  greatest  influence  on  the  two  worst  points  of  obstruction  herein  re- 
ferred to  and  which  may  appear  most  important  at  time  of  construction.  The  dams 
are  to  be  of  similar  form  and  couHtruction  to  those  heretofore  built  on  the  Upper 
Mississippi  Kiver  and  will  have  their  crests  at  an  elevation  of  about  4  feet  above  low 
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water.  It  is  proposed  to  perform  the  work  of  improving  the  Prairie  du  Chien  chan- 
nel under  formal  written  contract  after  advertising  in  the  usual  manner." 

After  due  advertisement  the  contract  for  the  work  at  Prairie  du  Chien  was  let  to 
Patterson  Bros.,  of  Keokuk,  Iowa,  at  90  cents  per  cubic  yard  for  rock  in  place  and  40 
centa  per  cubic  yard  for  brush  in  place.  Operations  were  commenced  May  23  and 
completed  October  3,  The  work  was  much  delayed  by  the  very  low  stage  of  water 
prevailing  during  the  summer,  andgreat  difficulty  was  experienced  in  procuring  ma- 
terial owing  to  scarcity  of  men.  Most  of  the  dams  laid  down  on  the  map  accom- 
panying the  project  were  constructed,  and  the  channel  at  close  of  season  appeared 
to  be  aomewhat  better,  but  considerable  time  must  elapse  before  the  improvement 
expected  may  result. 

Mr.  C.  A.  Stoddard  was  the  local  inspector  and  gave  excellent  satisfaction. 

List  ofworJcs  constructed  and  of  materials  used  during  the  season  of  1891,  at  East  Chan- 

nelj  Prairie  du  Chien, 


Designation. 


DimeuBions. 


Length. 


Hoifslit 

above 

low  water 

of  1864. 


Material. 


Rock. 


Brush. 


Sheet  30: 

Bam  1,  cloerfng 

Dam  2,  closing 

Dam  3,  closing 

Dam  4,  wing ^. 


Dam  5,, wing  . 
Dam  6,  wing . 
Dam  7,  wing  . 
Dam  8,  wing  . 
Dam  9,  wing . 

Dam  10,  wing 

Dam  11,  wing 

Dam  12,  wing 

Dam  13,  wing 

Dam  14,  wing 

Dam  15,  wing 

Materials  put  in  works  . 


Feet. 
80 
336 
161 
406 
288 
611 
281 
1,000 
750 
700 
500 
205 
560 
445 
700 


Feet.- 
4.0 
2.0 
-2.5 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


Cvh.  yds. 

570.3 

1.812.2 

983.4 

924.4 

773.8 

1, 596. 5 

962.9 

2, 130. 1 

2, 122. 3 

1,803.4 

1,300.4 

875.9 

1, 440. 8 

1,151.8 

1, 325. 8 


19, 773. 5 


Cuh.  ydt. 

392.6 

1.902.1 

859.0 

93L8 

1,055.6 

1,526  7 

1,081.0 

2,186.4 

2, 141. 6 

2. 056. 6 

1. 314. 7 
895.0 

2, 030. 7 
1,609.9 
1, 514. 6 


21,498.3 


Financial  statement  for  work  at  East  Channclf  Prairie  da  Chien,  performed  under  contract 

during  »iason  of  1801. 

Amount  paid  contractors $26, 395. 47 

Cost  of  local  inspection,  etc 837. 12 

Add  quota  of  general  superinteudeuce  and  oflice  exiM^uses *1, 197.  88 

Total 28,430.47 

Material  put  in  works : 

Rock .* cubic  yards. .       19, 773. 5 

Brush do ...  -      21, 498. 3 

Total do....      41,271.8 

Average  cost  per  cubic  yard  in  place $0. 689 

The  work  at  Prairie  du  Chien  now  forms  a  part  of  the  work  for  improvement  of 
through  navigation  of  the  Upper  Mississippi  River,  and  can  be  cared  for  uuder  gen- 
eral appropriations.    For  this  reason  authority  has  been  granted  to  transfer  the  bal-  ~ 
ance  of  this  allotment,  $1,569.53,  to  allotmentfor  general  improvement  of  Mississippi 
River  &om  Minneapolis  to  Des  Moines  Rapids. 

CAS8V1LLE   SLOUGH. 


About  3  miles  below  Glenhaven,  at  the  foot  of  the  bluffs,  was  a  bad,  square  chan- 
nel crossing,  which  has  been  gradually  becoming  shoaler  for  several  years.  During 
the  low  water  of  1891  the  depth  on  the  reef  was  but  3  feet,  aud  great  trouble  was 
experienced  by  boats  and  rafts  in  getting  over.    This  crossing  was  esiiecially  tron- 


*  Of  this  amount,  $150  are  liabilities  paid  iu  January,  1892. 
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blesome  to  rafta,  on  arconnt  of  the  nearness  of  the  reef  to  the  AViseonsin  shore, 
-which  made  it  very  difficult  for  them  to  p;^  without  Htriking;  and,  in  £a,at,  many 
of  them  did  strike  the  bank  and  were  more  or  less  damaged. 

Under  project  approved  October  13,  1891,  an  agreement  was  made  witli  Platte rson 
Bros,  to  perform  the  required  work  of  building  dams  and  shore  f^rotection,  at 
$1.20  per  cubic  yard  for  rock  in  place  and  50  cents  per  cubic  yard  for  l>rnsli  in  place. 
Operations  were  ]>egnn  October  12  and  came  to  an  end  November  2. 

A  wing  dam,  625  feet  in  length,  was  built  out  from  Island  189,  below  tlie  croasin^y 
and  a  submerged  dam,  135  feet  in  length,  extended  from  the  Wisconsin  sliore  nearly 
opposite,  the  latter  running  across  the  deep  water.  The  channel  was  at  once  im- 
proved as  to  depth,  bat  some  difficulty  was  still  experienced  in  making  tlie  short 
turn.  It  is  hoped  that  by  next  season  this  difficulty  will  have  passed  A^way  ;  but, 
it  may  be  found  to  be  necessary  to  remove  a  portion  of  the  long  dam  Y^y  nse  of  a 
dredge. 

Mr.  C.  A.  Stoddard  was  the  local  Inspector. 

List  of  works  constructed  and  of  materials  used  during  the  season  of  1891  tf»    Onssville 

Slough, 


Dimensions. 

Material. 

Designation. 

Length. 

Height 

above  low 

waKT  of 

1864. 

Rock.     1    Brii«h. 

Sheet  82:                                                                      ♦ 

Dam  4.  from  laland  189 - 

Feet. 
625 
135 

Feet. 

4 
—3 

Oub.  yds. !  Cub.  yds. 
1, 643. 3           2,  088.  5 

Dam 5  from  W^iflconfiiii  shore... .••*. 

806. 9          1;  231. 8 

\faterialfl  Dut  in  works 

2,450.2  1       3,320.3 

Financial  statement  for  work  at  Cassrille  S lough j  performed  under  agreement   during 

season  of  1891, 

Amount  paid  contractors y. . .  $4, 600. 3^ 

Cost  of  local  inspection,  etc 221. 87 

Add  quota  of  general  superintendence  and  office  expenses 212. 07 

Total 5,034.33 

Material  put  in  works : 

Rock cubic  yards..       2,450.2 

Brush - do....      3,320.3 

Total - do....      5,770.5 

Average  cost  per  cubic  yard  in  place $0. 872 

BELLEVUE   TO   SAVANNA.  • 

Under  project  approved  January  6,  1891,  and  allotment  of  $25,000,  contract  was 
entered  into  with  Patterson  Bros,  for  the  construction  of  brush  and  rock  dams  at 
90  cents  per  cubic  yard  for  rock  in  place  and  38  ceutw  per  cubic  yard  for  brush  in 
place.     No  work  was  done  in  this  locality  during  the  seiison. 

The  time  for  completion  of  the  contract  has  been  extended  to  November  15,  1892. 

VICINITY  OF  CLINTON. 

The  project,  allotting  $5,000  for  construction  of  a  dam  and  shore  protection  in 
vicinity  of  Clinton,  was  approved  February  28,  1891,  and  work  was  carried  on,  by 
use  of  hired  labor  and  Qovemmont  plant,  from  May  18  to  June  29.  The  prices  paid 
for  material,  delivered  on  United  States  barges,  were:  Rock,  60 cents  per  cubic  yard; 
brush,  20  cents  per  cubic  yard,  and  poles  3  cents  each.  The  work  accomplished  con- 
sisted in  the  construction  of  a  small  dam  at  the  head  of  the  guard  fence,  east  chan- 
nel ;  Dam  No.  1  from  Island  290  to  Willow  Island:  and  shore  protection  around  head 
of  Willow  Island.  Dam  No.  1  is  750  feet  long  and  ha*  its  crest  at  an  elevation  of  3 
feet  above  low  water.     The  shore  protection  on  Willow  Island  is  600  feet  in  length. 

The  work  was  in  local  charge  of  Superintendent  J.  C.  McElheme. 
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Financial  Htatement  for  toork  in  vicinity  of  Clinton^  performed  by  hired  labor  during  sea- 
son of  1891. 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 

bntion  sheets) ' $4,173.59 

Add  quota  of  general  siiporinimdence  and  office  oxponsei* 183. 61 

Add  for  use  and  deterioration  of  plant *. .  464. 12 

Total 4,821.32 

Materials  put  in  works : 

Rock onbicynrds..  2,589.6 

Brush do....  2,902.8 

Poles  (1,525) do....  152.5 

Total do....        5,644.9 

Average  cost  per  cubic  yard  on  barges $0. 379 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  361 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    .  032 

Average  cost  per  cubic  yard  for  plant .082 

Average  cost  per  cubic  yard  in  place ,  854 

HARBOR  AT  PORT  BYRON. 

The  act  of  September  19,  1890,  made  a  special  allotment  of  $5,000  for  removal  of 
bar  at  Port  Byron,  and  a  project  for  dredging  in  that  locality  was  approved  Feb- 
ruary 27, 1891,  a  modification  of  which  project  was  approved  June  20,  1891.  The 
project  called  for  the  removal  by  dredging  of  a  portion  of  the  bar  obstructing  the 
upper  landing.  Work,  under  agreement  \^ith  Mr.  A.  J.  Whitney,  was  commenced 
June  6.  The  price  agreed  upon  for  the  removal  of  material  was  12  cents  per  cubic 
yard.  Operations  ceased  November  12,  and  resulted  in  affording  good  landings  from 
the  coal  chutes  to  foot  of  Cherry  street. 

Here  follows  the  report  of  Mr.  J.  C.  McElheme,  superintendent  in  local  charge : 
•  ••••«• 

"Dredging  operations  were  begun  at  lower  end  of  bar  on  June  6.  The  work  was 
shaped  so  as  to  clean  up  well  along  the  shore  and  at  the  same  time  carry  the  work  of 
removal  as  wide  and  as  far  up  the  river  as  possible.  On  July  15  the  dredge  was  taken 
away  to  do  some  work  for  the  united  States  at  Moline,  and  did  not  return  until  Septem- 
ber 14.  Relief  being  required  by  a  lumber  firm  up  river,  the  dredge  was  again  trans- 
ferred elsewhere  on  September  29  and  failed  to  put  in  an  appearance  until  October 
13,  from  which  time  she  remained  at  her  post  until  the  close,  which  occurred  on 
November  12. 

**  The  original  project  was  to  remove  the  material  to  a  depth  of  3  feet  below  low 
water  of  1864;  but  the  river  fell  and  remained  so  low  throughout  the  season  that  it 
was  found  necessary  to  excavate  to  4  feet  below  low  water  in  order  that  the  dredge 
boat  might  have  sufficient  room  to  operate  over  the  bottom.  The  worked  area  was 
carried  to  this  depth  up  to  a  point  on  line  with  upper  side  of  Cherry  street,  where 
it  was  made  100  feet  wide  and  sloped  out  to  deep  water  and  down  river  for  a  dis- 
tance of  about  200  feet. 

''Mr.  J.  W.  Brackett,  who  acted  as  inspector  on  the  work,  attended  to  his  duties 
faithfully." 


Financial  statement  for  dredging  worJc  at  harbor  at  Poi't  Byron j  performed  under  agree' 

ment  during  season  of  1891, 

Amount  paid  contractor $4, 451. 35 

Cost  of  local  inspection,  etc 369. 65 

Add  quota  of  general  superintendence  and  office  exi)euse8 179. 00 

Total 5,000.00 

Amount  of  sand  dredged  and  removed cubic  yards. .  37, 094. 62 

Average  cost  per  cnbic  yard  removed $0. 135 
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IMPRO\^XG  ROCJC  ISLAND   RAPIDS. 

This  work  was  in  local  charge  of  Mr.  J.  C.  McElhenie,  superintemlcnt.  Opera- 
tiona  of  the  season  commenced  A}>ril  17,  on  which  date  and  during  the  week  follow- 
ing the  fleet  was  towed  from  Rock  Island  to  Hampton,  but  owing  to  liig:h  water 
active  operations  were  not  begun  until  May  18,  the  intervening  time  being  occu- 
pied by  a  snidll  force  in  staking  out  proposed  work,  establishing  buoys,  reHettiug 
and  repainting  range  stakes,  preparing  ('juarters  for  the  men,  and  in  niakiug  needled 
repairs  to  the  plant.  Work  was  suspended  November  20,  and  the  fleet  taken  into 
winter  quarters  at  Rock  Island.  Cold  weather  coming  on  suddenly,  the  fleet  was  in 
considerable  danger  before  it  was  safely  stored. 

The  work  accomplished  was  the  completion  of  rock  excavation  at  Cabin  Chain; 
the  removal  of  dangerous  patches  at  Moline,  Duck  Creek,  and  Winnebago  Chains; 
the  removal  of  bowlders  at  Duck  Creek  Chain;  the  construction  of  Guido-plers  4 
and  9;  and  the  building  of  Dams  3,  6^^  and  7  (sheet  47). 

The  following  extracts  are  made  from  Mr.  McElherne's  report : 

«  «  «  •  *  •      '  « 

"  JRock  excavati&n, — On  May  16  the  steam  drill  boat  was  moved  to  Cabin  Chain, 
holes  were  drilled,  and  largeflexible  range  polos  were  set  up,  completely  outlining 
the  full  width  of  the  channel  from  head  to  loot  of  the  chain,  a  distance  of  2,900  feet. 
This  action  was  taken  so  that  the  drill  boat  could  be  kept  witliin  the  requiretl  lim- 
its and  operations  be  carried  on  intelligently  and  without  much  aid  from  the  steam 
launch,  which  was  at  this  time  detached  for  other  work.  The  drill  boat  began  at 
the  head  of  the  chain,  maneuvered  carefully  across  the  channel  over  sections  56  feet 
in  width  and  shattered  all  elevations,  both  large  and  small,  met  with  above  grade 
until  the  lower  end  was  reached.  The  drill  boat  was  kept  on  correct  lines  by  means 
of  prominent  ranges  established  on  the  adjacent  shore.  The  high  points  and  patches 
were  often  few  and  widely  separated,  ueces8it.ating  long  and  tedious  moving,  a  pro- 
ceeding which  could  not  be  avoided  without  the  probability  of  missing  many  hidden 
obstructions.  On  July  10,  a  section  118  feet  wide  and  500  feet  long  on  Illiuoi8  side 
of  Moline  Chain,  between  the  middle  and  lower  end,  where  dangerous  pat-ches  ex- 
isted, was  inclosed  by  ranges  and  the  drill  boat  commenced  work  at  the  southeast 
corner.  It  was  thought  best  to  first  thoroughly  improve  one-half  the  width  of  the 
channel  as  laid  out,  so  that  boats  could  run  through  there  with  safety  while  the 
remaining  half  was  receiving  like  treatment.  The  material  was  found  to  be  very 
liard;  and  this,  coupled  with  the  swiftness  of  the  current,  rendered  it  difiicult  to 
make  good  headway.  Having  finished  what  was  staked  out  at  Moline  Chain,  the 
drill  boat,  on  September  10,  returned  to  Cabin  Chain,  reblasted  such  high  points  as 
were  discovered  while  dredging  and  swept  over  the  worked  area  to  establish  the  fact 
that  the  material  above  grade  was  all  removed. 

This  was  completed  on  September  25  and  then  a  large  solid  rock  patch  at  lower 
end  of  Duck  Creek  Chain  was  attacked.  This  patch  extended  from  the  line  of  the 
Iowa  side  of  the  cut  well  out  toward  the  center  of  the  channel,  averaging  from  1 
foot  to  2.5  feet  above  grade,  and  was  reported  by  river  men  as  being  a  great  detri- 
ment to  navigation.  The  drill  boat  remained  at  Duck  Creek  until  October  9,  after 
which  date  she  was  set  to  bla«t  the  long  shoulder  with  high  patch  lying  below  Buoy 
13i,  on  south  side  of  channel,  near  head  of  Wiimebago  Chain.  The  removal  of  this 
obstruction  was  greatly  desired  by  raftsmen.  A  compliance  with  their  request 
seemed  especially  proper  after  the  building  of  Winnebago  Dam  (No.  7,  sheet  47), 
which  forced  a  very  strong  cross  current  over  to  the  head  of  tlie  chain.  As  the 
material  was  not  as  hard  as  usual,  operations  in  blasting  were  nearly  completed  at 
close  of  season.  Drilling  during  the  season  was  carried  to  a  depth  of  2  feet  below 
grade,  experience  having  shown  this  method  to  be  preferable  to  shallow  drilling,  in- 
asmuch Jis  much  of  the  time  spent  in  reblasting  could  be  thus  avoided. 

The  dredge  Ajax  arrived  July  14  and  was  immediately  employed  removing  the 
broken  rock,  bowlders,  etc.,  at  Cabin  Chain.  As  the  d^Sbris  was  widely  scattered 
over  the  greater  portion  of  this  chain  considerable  time  was  spent  in  moving,  but 
the  dredge  was  made  to  work  carefully  over  the  entire  shoal  areas  in  order  to  se- 
cure the  desired  result.  Some  high  points  were  discovered,  which  were  again 
blasted  and  afterwards  removed.  On  Sei)tember  25  the  dredge  moved  a  very  large 
and  dangerous  rock  out  of  Winnebago  Chain  into  deep  water.  Duck  Creek  Chain 
next  received  attention  from  the  dredge.  Here  were  found  many  large  rocks  scat- 
tered over  the  bottom,  especially  between  the  head  and  a  point  about  the  middle  of 
the  chain.  Owing  to  shallow  water,  the  dredge  could  be  utilized  only  at  the  latter 
place,  just  below  a  solid  high  reef  extending  across  the  channel;  but  the  output  was 
satisfactory,  as  several  barge  loads  of  large  and  dangerous  bowldei*s  Werv  obta>ined 
there.  The  blasted  rock  at  the  foot  of  the  chain  was  m^xt  carefully  taken  up,  and  the 
dredge  was,  October  19,  transferred  to  Mcdine  Chain.  ller<'  all  the  material  met  with, 
comprising,  in  addition  t^)  this  season's  blasting,  a  very  largo  quantity  of  loose  rock 
and  bowlders  within  the  limits  of  the  area  travei-sed  by  the  drill  boat  was  gatherml 
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up,  leaving  the  entire  bo  ttom  well  clown  to  grade .  All  the  roe k  ha  ndl ed  by  th e  dredge 
daring  the  eeaijon  was  put  in  the  piers  and*  dams  except  that  at  Moline  Chain,  which 
was  deposited  on  the  old  dike  running  downstream  irom  foot  of  Benhams  Island. 
The  dredge  was  put  into  winter  quarters  November  17. 

Bemavinif  bowlders. — The  very  low  stage  of  water  affording  an  excellent  opportu- 
nity, it  was  determined  to  remove  bowlders  and  loose  rock  from  the  cut  at  Duck 
Creek  Chain.  For  this  purpose  a  barge  80  feet  by  16  feet,  with  2  capstans,  was,  on 
September  30,  fitted- Vitn  two  large  Bubntantial  tripods,  one  at  the  side  the  other  at 
the  end,  so  placed  and  secured  as  to  bring  the  apex  of  each  directly  over  the  edge  of 
the  barge.  This  boat  was  also  provided  with  various- sized  anchors,  for  the  purpose 
of  securely  mooring  and  swinging  her  back  and  forth  across  the  channel.  Having 
secured  blocks  and  tackle,  grappling  tongs,  etc.,  a  crew  was  obtained,  part  of  which 
was  employed  in  the  water  to  search  for  and  fasten  the  appliances  to  the  bowlders, 
which  were  then  hoisted  on  a  tender,  in  this  manner  the  upper  half  of  the  chain, 
including  the  center  patches,  was  cleared  of  loose  obstructions,  many  of  which,  by 
their  deeply  worn  surfaces,  plainly  showed  contact  with  boats.  Unusually  large 
bowlders  were  broken  up  by  blasting,  and  the  fragments  removed.  The  water  be- 
coming very  cold,  this  work  was  suspended  October  20. 

Guide-piers — The  procuring  of  material  for  the  two  gnide-piers,  numbered  4  and  9, 
was  begun  July  22,  the  former  being  located  on  south  side  of  channel  midway  be- 
tween Piers  3  and  5,  the  latter  on  Illinois  side  of  channel  near  foot  ot  St.  Louis  Chain. 
On  August  6,  a  force  of  masons  was  set  at  woik,  and  they  were  continuously  en- 
gaged until  the  completion  of  the  piers  September  10.  These  piers  were  built  like 
tiiose  of  1889,  the  slope  stone,  however,  being  of  larger  size  and  better  quality.  The 
foundations  are  55  feet  by  90  feet.  The  waus  are  2i  inches  thick  at  upstream  end 
and  from  16  to  20  inches  thick  at  lower  end,  and  were  commenced  well  down  below 
the  water  surface,  which  was  then  nearly  down  to  low  water  of  1864.  The  core  of 
the  piers  is  of  riprap.  The  dimensions  of  the  base  of  each  pier  are  70  feet  by  35  feet ; 
of  the  top,  30  feet  by  2  feet;  and  the  piers  are,  built  to  an  elevation  of  13  feet  above 
low  water. 

Dams. — Slight  repairs  were  made  to  Dam  8,  closing  Campbells  Chute.  The  con- 
struction of  new  dams  was  begun  July  10.  The  first  built  was  Dam  7,  closing  the 
chute  at  Winnebago  Island.  Progress  on  this  dam  was  slow  while  the  piers  were 
being  built,  as  most  of  the  material  that  could  be  obtained  was  used  in  the  piers. 
It  was  found  necessary  to  build  a  wing  dam  (6^,  sheet  47)  from  the  opposite,  or  Iowa, 
shore,  in  order  to  check  the  cross  current  caused  by  Dam  7,  at  head  of  Winnebago 
Chain.  The  water  being  very  shoal  on  the  line  of  Dam  6^,  it  was  very  difficult  to 
put  the  material  in  place.  Finally,  Wing  Dam  3  was  built  from  the  Iowa  shore  at  the 
Iiead  of  Campbells  Chain,  in  the  direction  of  Pier  12.  -  The  object  of  this  was  to  assist 
in  counteracting  the  cross  current,  increasing  the  depth  of  water,  and  keeping  the 
upper  end  of  the  chain  free  from  sand.  Cold  weather  compelled  a  suspension  of 
work  on  this  dam  November  21,  before  the  outer  end  could  be  extended  the  required 
distance.  These  dams  are  built  9  feet  wide  on  top,  and  to  an  elevation  of  3  feet 
above  low  water.  The  effect  of  the  dams  so  far  built  is  to  back  the  water  well  up 
to  Sycamore  Chain,  to  raise  the  surface  1.1  feet  at  Hampton,  and  1.5  feet  at  the  head 
of  Campbells  Chain  and  WinnebajEjo. Chain. 

A  close  watch  was  kept  on  the  falling  river,  aud  low-water  elevations  were  taken 
at  the  proper  time  over  the  entire  length  of  the  rapids.  A  comparison  made  between 
them  and  those  of  1864  shows  that  the  river,  when  at  its  lowest  point  in  1891,  Octo- 
ber 2,  was  at  a  stage  of  0.000  foot  at  Rock  Island,  and — 0.107  foot  at  Leclaire,  as  re- 
ferred to  1864. 


DetaiU  of  operations. 

Launch  Louise: 

Hours  working 1, 353 

Miles  run 4, 349 

Launch  Stella: 

Hours  working:; 1, 276 

Miles  run 4, 201 

Drill-boat : 

Hours  working ^ 1, 419 

Hours  lost  owing  to  rai't.^ 82 

Hours  lost  owing  to  accicleuts 52 

Hours  lost  owing  to  storms Ill 

Number  of  holes  drilled 2, 917 

Number  of  hoh's  blasttd 2, a^l 

Lineal  feet  of  holes  drillid 8, 972 

Range  poles  set  in  rock 277 

Number  of  solid  cubic  yards  of  rock  blasted 3, 840 

Number  of  pounds  of  dynamite  used , 5, 517 
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Dredge  Ajax: 

Hours  working 983 

Hours  lost  owing  to  rafts , 53 

Hours  lost  owing  to  accidents 114 

Hours  lost  owing  to  storms * 30 

Number  of  solid  <5ubic  yards  of  rock  dredged  and  removed 3, 390 


Cost  of  rock  excavation  f  including  charge  for  use  and  deterioration  of  plant. 


Locality. 


Cabin  Chain,  removed 

Back  Creek  Chain,  removed. 
Moline  Chniii,  removed 


Total 

Winnebago  Chain,  blasted  only. 


Total. 


Bock  exca- 
vated 

(solid  cubic 
yards). 


987 

692 

1,125 


2,704 
1,136 


3,840 


Total  cost 


AvarRge 

cost  per 

solid 

oabic  yard. 


$15, 556. 41 
3,221.50 


18,787.91 


$5.76 
2.8E4 


Coat  of  Piers  4  and  9,  includifig  charge  for  use  and  deterioration  of  plant. 


Slope- wall  stone. 
Kiprap  stone 


Total 

Cost  of  one  pier. 


Material. 


Cubic 
yards. 


462.0 
2, 210. 6 


2, 672. 6 


Cost. 


$2,148.69 
2,342.88 


Average 

coat  per 

cubic  yard. 


4,491.57 


$4.65 
1.06 


$2, 245.  74 


Cost  of  dams,  including  charge  for  use  and  deterioration  of  plant. 


Designation. 


Sheet  47: 

Dam  3,  wing... 
Dam  6^  wing . . 
Dam  7,  dosing. 


Total. 


Length.  Rock. 


Feet. 
1, 150 
8:J0 
980 


Brush. 


Chi.  yd».       CHu  yds. 

6.ti95.9    

2,868.0    

5.082.9  1  256.0 


14, 646. 8 


256.0 


Cost  of  dams , $15, 853. 13 

Cubic  vards  of  material  put  in 14, 902. 8 

Average  cost  per  cubic  yard  in  place $L  0<» 

Financial  statement  for  improvement  of  Rock  Maud  Uapidsfor  season  of  1891, 

Amount  expended  in  the  field  during  the  calendar  year  18f)l  (from  dis- 
tribution sheets) $34,706.90 

Add  quota  of  general  superintendence  and  office  expenses 1, 530. 42 

Add  for  use  and  deterioration  of  plant 3, 766. 67 

Total 40,003.99 


Distributed  as  follows : 

1.  Rock  excavated  and  removed $15, 506.41 

2.  Rock  broken  up,  but  not  removed 3,  ^1.50 

3.  Piers  (4  and  9) 4,491.57 

4.  Repairs  to  old  piers 410. 99 

5.  Dam8(3,  64,  7) 15.853.13 

6.  Bowlders  removed  ( 107  cubic  yards) 160. 39 

40,003.99 
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To  illnstrate  the  effect  on  the  water  surface  and  the  increased  depth  thereby  at- 
tained. I  present  two  tables— the  one  showing  the  influence  of  Dam  No.  8,  built  in 
1889;  the  other  showing  the  combined  influence  of  Dam  No.  8  and  of  Dams  Nos.  3, 
6J,  and  7,  built  ia  1891,  and  also  that  of  the  Rock  Island  Arsenal  water-power  dam.  A 
desired  increase  of  slope  and  current  at  Campbells  Chain  was  also  secured^  assisting 
in  the  removal  of  sand  deposits,  which  had  hitherto  been  a  detriment  to  navigation. 
A  sheet,  containing  map  and  proflles  of  water  surface  of  a  portion  of  the  rapids,  is 
also  presented,  for  the  purpose  above  indicated.  It  is  believed  that,  by  a  judicious 
use  of  winff  dams,  the  water  surface  cau  be  sufficiently  raised  at  Duck'Oreek  Chain 
to  obtain  the  grade  depth  of  4  feet  at  low  water,  and  that  the  expense  of  such  work 
will  be  very  much  less  than  that  of  required  amount  of  rock  excavation.  * 

SUMMARY.* 

Total  amount  of  material  put  in  during  season  of  1891  by  days'  labor  and 

contract cubic  yards..       307,332.8 

Total  cost  of  above,  including  charges  for  general  superintendence,  office 

'  expenses,  and  use  and  deterioration  of  plant $232,160.39 

Average  cost  per  cubic  yard  in  place,  75.6  cents. 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

The  buoys,  having  been  repaired  and  repaint>ed,  were  replaced  in  position  April 
21  to  24,  1891,  by  steam  launch  Louiee,  There  were  29  buoys,  all  of  which  were 
secured  to  the  rock  bottom  by  bolts  and  chains.  All  the  range  stakes  were  carefully 
examined,  repaired,  and  painted.  During  the  season  several  of  the  buoys  were  car- 
ried away  by  rafts.  On  November  16  the  ranges  were  adjusted  and  the  buoys  were 
taken  up  and  stored  for  the  winter.  The  cost  of  buoyage  for  the  season  of  1891  was 
$397.83. 

SURVEYS  AND  GArjQKS. 

Examinations  were  made  at  diflerent  times  and  at  various  localities  along  the 
river,  with  a  view  to  future  work  or  for  ascertaining  the  results  of  work  already 
accomplished.  The  maps  of  these  examinations  will  be  plotted  and  used  in  prepar- 
ing projects  for  further  improvements. 

Siunierous  observations  were  also  made  for  determining  a  low-water  datum. 

Gauges  were  kept  at  Hastings,  Redwing,  Winona,  and  Prairie  du  Chicn  during 
the  year.  Gauge  records  were  also  obtained  from  the  Signal  Service  and  bridge- 
keepers  at  St.  Paul,  Rock  Island,  Keokuk,  Burlington,  Quiuey,  Hannibal,  and 
Louisiana.    These  records  are  now  being  plotted. 

Amount  expended  on  surveys  and  gauges  during  the  calendar  year  was  $1,767.23. 

PURCHASE,  CONSTRUCTION,  REPAIR,  AND  CARE  OF  PLANT. 

During  the  year,  under  projects  approved  January  6  and  February  28,  1891,  con- 
siderable additions  and  repairs  to  i)lant  were  made.  Twenty-nine  barges,  100  feet 
long,  20  feet  wide,  and  4  feet  hold,  were  purchased  at  $770  each;  a  quarter-boat  (No. 
118)  was  built  by  Government  employes  at  the  Des  Moines  Rapids  Canal,  and  re- 
pairs were  made,  principally  at  the  canal,  to  towboats  Fut-y,  Vixen,  and  Alerts  steam 
launches  LouisOf  Elaie,  Stella,  Ada,  and  Emily ,  dredges  Pkmnix  asid  Ajax^  drill-boats 
103  and  34,  and  also  to  many  of  the  barges  and  other  pieces  of  plant  belonging  to 
this  improvement.  When  not  in  use  the  plant  waa  cared  for  by  watchmen  at  Nin- 
inger,  Fountain  City,  Rock  Island,  and  Des  Moine«  Rapids  Canal. 
The  cost  of  aboye-mentioned  work  was  $31,014.39. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  EngineerSj  U,  8.  A. 

*  Improvement  of  liock  Island  Rapids  not  included  in  statement. 
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Water  surfaces  on  Rock  Island  Rapids  showing  the  effect  of  Dam  2^o.  8,  huilt   ditriny  the 

year  1880. 
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Water  surfaces  on  the  Rook  Island  Rapids  showing  the  effect  of  Dams  Xo.  3.  6J,  7,  and  8, 
built  during  the  years  1SS9  and  1S91,  and  of  Rock  Island  Arsenal  Water  Poicer  Dam. 
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APPENDIX   Y ^REPORT   OF   MAJOR   MACKENZIE.  1809 

report  of  mr.  m.  meigs;  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  February  S,  189S, " 
Major  :  I  have  the  honor  to  present  the  following  report  of  operations  for  work 
done  under  my  direction  during  the  calendar  year  ending  December  31,  1891 : 

KEITHSBURG  to  MONTROSE. 

The  project  for  this  work,  calling  for  constrnctlon  of  brush  and  rock  dams  and 
shore  protections,  was  approved  February  28,  1891.  The  sum  of  $60,000  was  allotted 
for  the  purpose.  Operations  were  begun  Juljy^  20, 1891,  and  carried  on  until  Novem- 
ber 17, 1891,  when  the  fleet  was  taken  into  winter  quarters  in  the  Des  Moines  Rapids 
Canal. 

Work  was  performed  by  hired  labor  and  use  of  Government  plant,  the  material 
being  purchased  in  open  market.  The  prices  paid  for  material  on  United  States 
barees  ranged  from  56  to  65  cents  per  cubic  yard  fon  rock  and  20  to  25  cents  per  cubic 
yard  for  brush.  The  extraordinarily  low- water  season  of  1891  extended  during  the 
whole  time  of  working.  The  stage  was,  from  July  1  to  December  30,  1891,  never 
above  2.1  feet,  and  from  August  29  to  October  15, 1891,  it  constantly  hovered  about 
the  zero  mark.  Such  a  continued  low-water  stage  is  unprecedented,  and  the  fact 
that  many  boat^  and  rafts  continued  to  ply  the  river  is  the  best  evidence  of  the  good 
results  accomplished  by  the  works  of  improvement.  Twenty-four  million  feet  B.  M. 
of  lumber  and  5,000,000  feet  of  logs  reached  and  passed  the  Des  Moines  Rapids  Canal 
during  the  month  of  September.  In  prosecuting  the  work  at  low  water  the  dams 
had  otten  to  be  built  on  dry  sand  bars,  and  a  great  saving  was  effected  by  the  use  of 
a  broad-tired  (4.5  inches)  wagon.  The  cost  of  work  was  much  increased  by  the  low 
sta^e  of  water,  by  the  great  length  of  the  tow,  and  by  the  sinking  of  towboat  Vix^Uy 
which  deprived  the  work  of  her  services  for  about  a  month. 

Superintendent  S.  Edwards  was  in  charge  of  operations  in  the  field.  He  was  assisted 
in  vicinity  of  Montrose  by  Overseer  J.  R.  Carpenter. 

I  submit  extracts  from  Mr.  Edwards's  report,  which  give  statements  of  expendi- 
tures and  other  details : 

'*  Vicinity  of  Montrose, — The  work  at  this  point  consisted  in  building  Dams  7  and  8 
(sheet  62)  and  in  protecting  the  caving  bank  above  Montrose.  The  crossing  from  Devil 
Island  (3H95)  to  the  Illinois  shore,  as  shown  in  my  survey  of  July  1, 1891,  was  not  only 
very  crooked,  but  for  the  greater  distance  narrow  and  shallow,  making  it  especially 
difficult  for  rafts.  The  building  of  the  above  dams  made  a  straight  crossing,  and 
the  scouring  soon  produced  good  water. 

"The  bank  above  Montrose,  since  survey  of  1888,  had  cut  away  22  feet,  and  was 
no  doubt  the  principal  cause  of  filling  up  Montrose  Harbor.  Only  a  part  of  the  cav- 
ing bank  was  protected,  owing  to'  the  close  of  navigation.  The  launch  Lucia^  in 
charge  of  Overseer  J.  R.  Carpenter,  worked  at  this  locality  from  August  3  to  8, 1891, 
and  from  October  1  to  close  of  season. 

"  Vicinity  of  Keithshurg. — The  river  below  Keitlisb'urg  has  been  troublesome  for 
many  years,  but  perhaps  never  So  much  so  as  during  the  first  three  weeks  of  August, 
when  it  was  almost  impossible  for  boats  to  pass  without  being  aground  for  hours  or 
even  days. 

"  The  work  here  consisted  in  building  Dam  16  (sheet  55),  length  2,150  feet,  repairing 
breaks  in  Dams  15  and  18  (sheet  55),  and  in  extending  shore  protection  on  Huron 
Island  (358)  773  feet  downstream.  The  difficulties  connected  with  the  work  were 
numerous.  The  impossibility  of  getting  rock  near  Keithsbnrg  necessitated  a  long 
tow,  and  the  low  sta^e  of  water  miult^  towing  verj'  slow  and  large  loads  impossible. 
Arriving  with  materials  at  works,  the  same,  especially  rock,  had  to  bo  reloaded  on 
other  barges,  and  from  20  to  30  yards  at  a  time  hauled  by  hand  to  building  barge. 
Six  hundred  feet  of  the  dam  was  built  on  dry  bar,  partly  bj'  wheeling,  partly lianling 
with  team  and  partly  by  using  pile-driver  engine  to  move  wagon  loads  of  material 
to  place. 

''Much  time  was  lost  by  the  Vixen  in  helping  other  boats  over  this  and  adjacent 
"bad  places.  Twenty- four  hours'  steady  work  in  one  case,  and  perhaps  one-fourth  of 
all  her  time  was  put  in  at  such  work,  this  of  course  interfering  greatly  with  her  reg- 
ular employment. 

"August  26  the  work  here  was  brought  to  a  sudden  stop  by  the  Vixen  sinking  at 
Keithsburg,  after  striking  a  submerged  pile  directly  in  the  channel  800  to  900  feet 
below  the  bridge.  The  boat  was  raised  and  taken  to  the  dry  dock  at  the  Des  Moines 
Kapids  Canal  tor  repairs. 

*' After  the  Vixen  left  the  dock,  September  28,  she  was  employed  at  Burlington  till 
a  rise  enabled  us  to  again  go  to  Keithsburg. 

"  Dam  16  is  not  completed,  but  is  doing  good  work,  and  was  left  in  a  safe  rondi- 
tioiy.    The  channel  has  straightened  out  and  the  scouring  produced  a  good  depth. 
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"The  work  here  went  on  from  Au&^nst  4  to  September  2  and  from  Octol>©r  3i>  i 
November  7,  inclusive,  the  last  part  being  the  buiklin^  of  773  feet  of  shore  i>rot*.'<; 
tion  on  Huron  Island.  This  bank,  which  was  very  high,  was  cutting  Tast,  <litc>  ij 
part  to  the  building  of  Dam  16. 

"  Vicinity  of  BHtlington. — September  3, 1891,  the  launch  Lwrifl  brought  the  fleet  rr«n3 
Kelthsburg  to  Burlington,  and  a  force  was  put'  at  work  improving  crossing  l>eJo\* 
Otter  Island.  This  crossing  was  so  shallow  that  only  the  lightest  boats  conlfl  ^c^ 
over,  and  they  with  difficulty,  the  river,  when  work  was  commenced  here,  lisivini^ 
reached  the  lowest  point  on  record  and  going  below  low  water  of  18&i;  and,  for  xue- 
dium  or  heavy-draft  boats,  navigation  was  shut  off. 

'*  Owing  to  the  accident  to  the  Vixen  the  Lucia  had  to  do  the  towing  up  to  Se'p- 
tember  28,  and  was  run  with  a  double  crew.  Work  was  pushed  as  fast  as  possil>ie 
with  so  small  a  towboat;  but  by  September  12,  notwithstanding  the  continnecl  tail- 
ing of  the  river,  0.5  foot  more  water  was  found  than  on  Septeml>er  3.  September  It* 
barges  drawing  3  feet  were  taken  over  the  crossing.  Scouring  continued  and  boats 
laid  up  were  again  brought  out  and  found  no  difficulties  the  remainder  of  the  sea- 
son.    l^Yom  September  28  to  October  30  the  Vixen  did  the  towing. 

''The  work  consist-ed  in  building  a  temporary  dam  950  feet  long  from  the  Illinois 
side  of  the  channel ;  in  completing  Dam  4  (sheet  58),  commenced  in  1889,  but  not 
completed  at  the  time,  owing  to  the  lateness  of  the  season;  in  building  I>ani  12 
(sheet  58)  945  feet  out  from  foot  of  Otter  Island;  in  building  Dam  9  (sheet  58), 
length  916  feet,  of  which  464  feet  were  built  on  dry  bar.  Dams  5,  6,  and  10  (sheet 
58)  were  repaired  and  sand  bar  between  Dams  9  and  10  (sheet  58>  was  protected  by 
building  609  feet  of  shore  protection. 

"  Vicinity  of  Dallas, — Operations  were  carried  on  at  this  point  from  November  10 
to  17,  when  laboring  force  was  discharged  and  fleet  was  towed  into  winter  quarters. 
'^Ilie  channel  at  foot  of  Burlington  Island  was,  during  the  latter  part  of  the  season, 
in  a  very  crooked  condition,   necessitating  a  sharp -curve  to  make  the  crossing. 
Rafts  would  frequently  get  aground,  especially  if  running  without  a  bow  boat.    This 
was  due  to  the  water  drawing  into  the  swift  chute  between  Crow  Island  (383)  and 
Turkey  Island,  forming  a  bar  which  threatened  to  entirely  shut  off  the  reguhu- 
channel.  Dam  3  (sheet  59),  length  230  feet,  was  built,  throwing  the  water  back  into  the 
main  channel  again.    This  dam,  owing  to  the  sudden  cold  w^eather,  was  not  ballasted 
sufficiently,  but  is  in  a  safe  condition.     Shore  protection  of  Island  383  was  extended 
up  river  540  feet,  as  here  the  bank,  being  hi^h  and  mostly  sand,  was  cutting  fast. 
The  old  protection  on  Islauds  383  and  386  received  slighc  repairs. 

'^Removing  wreck. — May  25  ice-barge  McCormickj  160  feet  by  25  feet,  was  sunk  in  the 
channel  on  the  Des  Moines  Rapids,  at  a  point  about  one-fourth  mile  above  the  guard 
lock  of  the  canal.  On  June  3  and  4  towboat  Vixen  and  dredge  Ajax  were  employed 
and  successfully  removed  the  wreck.    The  cost  of  above  work  was  $95.50. 

"  Removing  bowlders  near  Island  896. — Towboat  Furefiand  dredge  Ajax  were  employed 
on  above  work  from  June  27  to  July  9,  when  the  work  was  discontinued,  the  dredge 
being  needed  at  Rock  Island  Rapids.  The  patch,  which  was  150  feet  long  by  90  feet 
wide,  was  situated  in  about  the  middle  of  the  proposed  new  channel,  and  contained 
bowlders  from  2  feet  to  3.5  feet  above  grade.  Nine  cuts  were  made,  ranging  from  65 
feet  to  200  feet  in  length.  There  were  removed  865  cubic  yards  of  bowlders,  at  a  cost 
of  $587.67. 

'^September  26  to  October  1  launch  Lucia  was'  employed  in  searching  for  obstruc- 
tions at  Drew  Prairie,  Pontoosuc,  and  Devil  Island.  A  large  rock  at  the  latter 
place  was  broken  into  small  pieces.    The  cost  of  this  work  was  $86.39. 

*^  October  17  to  26  the  J.  G.  Parke  and  dredge  Phoenix  completed  the  removal  of  the 
bowlder  patch  at  Island  396. 

"7n  general, — The  season  throughout  was  unfavorable  to  rapid  or  cheap  work. 
The  stage  of  water,  which  went  below  1864,  prevented  us  most  of  the  time  from  tovring 
good  loads,  and  necessitated  slow  and  careful  navigation.  The  water  at  the  dams 
was  shallow,  the  barges  had  to  be  reloaded  at  the  works,  and  small  loads  pulled  in 
by  hand,  and  much  material  had  to  be  carried  and  wheeled  to  place.  At  Keithsburg 
material  was  wheeled  6(X)  feet  in  one  case.  After  the  purchase  of  a  broad-tired  wagon 
work  of  this  kind  wont  faster;  and  for  building  dams  on  dry  bars  this  is  decidedly  | 

a  success.  The  sinking  of  towboat  Vixen  put  the  work  much  behind,  she  being  out 
of  service  over  one  month.  This  forced  the  launch  Lucia  into  work  too  heavy  for  her; 
and,  though  run  day  and  night,  she  could  not  keep  up  with  the  demand  for  material, 
for  which  reason  1  had  to  employ  a  very  small  force. 

"  Early  in  October  the  refusal  of  all  the  brush  cutters  to  continue  furnishing  bnish 
at  the  original  price  agreed  on,  20  cents  per  cubic  yard,  ma<le  it  necessary  to  use  a 
greater  quantity  of  rock  than  was  desirable,  also  increasing  the  cost  of  the  work. 

**It  became  necessary,  in  order  to  get  brush  at  all,  to  advance  the  price  to  25  cents 
per  cubic  yard,  and  in  the  meantime  the  works  suffered  until  the  new  men  got  well 
started  Digitized  by  VjUUV  LC 
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"  A  great  number  of  logs  and  snags^  found  by  us  or  reported  to  me,  were  removed 
as  soon  as  time  conld  be  found.  "< 

''The  temporary  dam  built  above  Burlington  was,  owing  to  the  lateness  of  the 
season  and  the  absence  of  a  dredge,  not  removed.  This  should  be  done  hext  spring 
as  soon  as  possible.  A  couple  of  wing  dams  should  be  built  below  the  present  ones 
on  the  Iowa  side,  to  prevent  the  sand  forced  through  by  the  other  dams  from  lodging 
in  the  chaimel,  which,  though  deep,  showed  much  filling  by  the  time  we  left." 

List  of  works  constructed  and  repaired  and  of  materials  used,  during  the  setison  of  1891, 
between  Keithshurg  and  Montrose. 


f^esignation. 


Sheet  55: 

Dam  16 

Dam  15,  repaired 

Dam  18,  repaired 

Kevetment  Island  358. 
Sheet  58: 

Dam4 

DamO 

Dam  12  . 


Dam  (temporary) . 
*"       '         dred... 


Dam  5,  repair 

Dam  6,  repaired. 

Dam  10,  repaired 

Revetment  on  sand  bar 

Sheet  59: 

Dam3 

Sheet  60: 

Revetment  Island  383 

Revetment  Island  383,  repaired  . 

Revetment  Island  386,  repaired  . 
Sheet  62: 

Dam7 

Dam  8 

Revetment  above  Montrose 


Total * 23,184.53 


Dimensions. 


Length. 


Height 

above  low 

water  of 

1864. 


Feet. 
2,150 


773 


916 
945 

950 


609 
230 
540 


976 
1,150 
1,000 


Feet. 
2.5 


10 
3 


2.6 

4 

9 


4.5 
5.5 


Material. 


Rock. 


ChiMeyardi. 
1,877.29 


1,093.64 

5,873.64 
2,145.66 
2,136.68 
129.33 
40.00 
70.18 
106.94 
223.79 


755.72 
100.15 
81.11 

3, 287. 02 
3,629.10 
1,412.72 


Cuhicuards. 
6,482.00 
225.00 
75.00 
667.00 

2,022.00 
3, 403. 00 
1,822.00 
1,624.00 


Brush. 


400.00 
1,  ^i4. 00 
1,127.00 


3,712.00 

3, 716. 00 

672. 00 


27, 091. 00 


Mnancial  statement  for  works  of  improvement  between  Kcithsburg  and  Montr,  sc  during 

season  of  1S91. 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets) $38,926.55 

Add  cost  of  material  on  hand  January  1,  1891 761. 00 

39,«87.55 

Deduct  cost  of  material  on  hand  at  close  of  season $3, 800. 98 

Deduct  cost  of  removing  bowlders 674. 06 

Deduct  cost  of  removing  wrecks 95. 50 

4,570.54 

Net  cost  of  field  work* .- 35,117.01 

Add  quota  of  general  Ruporintondence  and  office  expenses 1, 716. 74 

Add  for  use  and  deterioration  of  plant 3, 368. 97 

Total • 40,202.72 

Material  put  in  works : 

Rock       cubic  vfirdfl . .     23. 184. 53 

Brush do....     27,091.00 

Total do....    50,275.53 


'  See  footnote  on  page  1812. 
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Average  KCwt  per  cu hie  yanl  on  hiirfrfift ....... . . . * . * _ . , ,  ^,  3r<j 

Av^Biage  coal'  par  rttbk*  yard  for  tn wirip  jmd  piittiDg  hi  mntenni *  .  _ . , , ...  .  3li| 
Avi»rag^  er»t  per  culjic'  yard  for  gt'ur-ral  ^^^K'^^llUHltl^HlC^'  ;iiiil  oflfr*^  vx- 

poii»«?«  _.*,-*-., ,..._.,.. ........ -...._,,,,_.  ,UM 

A vura^i'  fi»*it  pi^r  colne  yard  Ibr  plant ..._.,,  ^  H*3 


I  AvLTagij  eciet  per  tiuhm  yard  in  place*  - .  _ .,..•,  » IMIl 

HA  It  no  E  AT  MQNTR08E. 

Ths  act  of  S©ptrf^^1tbl■^  13,  185)0^  made  a  uperinl  allotiiJ<*nt  of  |2,0<X>  ff>r  removal  €if 
fcar  at  MontrMse,  ami  a  project  for  dr*^djtjm|f  in  that  locaJity  was  approved  F^vhrimrr 
27^18^1.     Thn  ivtirk  wa^  ptn-rormiHl   by  I'lijtfd  Stati^8  ilmljof©  4?*^-''' ■'i-***i^t^t   h>'  t*^w- 
^  iKiat  riren.  mid  WiH  ronvrrh-iutjd  ,luin'  1   u-nd  i^oiupletrd  .luiio  2H,  1K91.     The    Rnr^rr 

,'  «f  October  11.  181KJ.  nlmwiid  the  tHudiib^  ti>  be  in  very  bud  crtiiditioii,  in  coi]»«queii«^ 

iif  which  bnd  ciMiditinii  of  landing*  pu«'ket«  frt^qaetitly  retiis<Ml  t-o  land.     f>iuc-e  etna- 
pletion  of  drrdginp  n^ierJitinnH  the  harbor  has  b4>feii  in  excellent  sliupe.     Th©  gnwJ* 
adopted  ivns  5  feet  brl<nv  Inw  \Yin<*r  of  lH6i,  except  nftarthe  ferry  landing,  whore,  rock 
I  being  rmn  with,  tlie  drerlgr  wjyi  nnal*le  to  go  to  thia  full  depth.     The  cofit  of  tin 

,  work,  though  re:if*(Hi;iblr.  whs  somewhat  inrrensed  by  rho  iiecee^ity  of  removing  two 

sunken  tlai  haat^^  and  iiuineronit  logs  which  had  collected  thereon.     The  luntiiiiii  ff 
iimtt*riai  removed  wae  11^465  cubic  ysirds. 

Fin&n<iiiil  aUiUment  for  dred^inff  trork  ai  harbfir  at  Montr o^Aj  perf&rmed  ftf  Garemmritt 
pluni  duriHtj  mamm  of  1S3I. 

Amount  expended  in  th©  field  dnring  the  calendar  year  1S>1 ...,,.., $1^  ^HG.  a^ 

Add  n  ii<4rt  i>f  general  sti peri n ten deneo  and  oftiee  expeuaeiv _ Tli,  f^^ 

Add  for  ntn*.  nnd  deterionition  of  plant -.^^**  .... ......         S57.  JlTJ 

Tnt^a .__ 1,636.815 

Ktinibei'  of  en  bic  yar^le  of  material  removed ,,,..,.,,......... . . , .  *  .^ .  1 J j  465.  ^M  * 

J  Average  cost  per  cubic  yard  removed  , .  .*...**, _ ,_.__.        $0. 1V6 


CABRj  B£FAI%  AK»  CONSTRUCTION  OP  PLANT, 


During  the  year  a  large  amount  of  repair  and  con^truetion  work  'w-an  dons  at  the 
■    •  BeM  Moine.s  Rapids  Canal  dry  dock  and  sbcsps.     A  birge  qnurter-boat  waa  butlt  and 

couHitb'rabhf  repairs,  wen-  itiiidi.*  tti  towboiits  Fnrtf^  i  i,rrn,  sind  -Vvrlj  ssteam  iaunehc^^ 

iEtitk!  and  Emtltff  ua  wtdl  at^  t  bi^  diitup  buuttt^  uiid  niaiiy  of  the  l>iirgeJ9  comprising  tho 
^  plant  were  ahM*  n*paired.    At  Bueli  times  om  the  plant  wnjs  not  in  uae  wat<dimeii  wer« 

employed  in  caring  for  same. 
I  Vfiry  respectfully,  your  obedient  aarvant, 

^1  M.  Mkigs, 

^  J  United  Statm  Oiril  En^mr, 

1^  Mlij.  A*  MACKENZrE.  * 

J  Cof'pa  of  EnginferSf  U,  S*  A. 


BBPOET  OF  MK,   C.   W*  DUnBASI,  AS^ieTANT  ENGimCEE. 

^  United  States  K  n x  ;  i  n  e  f.  R  O  i- fi  ck^ 

Ma JOK :  T  have  the  honor  to  present  a  preliminnry  rt-port  of  operotioJia  on  the 
various  works  in  mv  charge  during  the  second  half  of  tlie  tisesl  year  ending  June 
30,  1892: 

AlINKfiAPOLIB  TO  ST»  PAUL. 

On  Hay  3, 1$92«  repairs  to  plant  to  l>e  need  on  the  work  of  huitding  dame  and  nhm% 
protections  and  in  removing  bowlders  from  channel  limita  were  begun.  These  rp- 
pairs  were  completerl  Mi»y  :i4,  whtio^  the  water  being  too  high  for  advantageoua  work, 

*  ^If  the  eitpense  of  ruisiiig  nml  lepiiiring  towboat  rijrp»,  souk  at  Keitbshorg dnr- 

f  ing  progrcB«  of  work\  be  deilnctcd  from  n^t  cost  of  the  field  ^^rk^  the  javerage  eo«t 

;  iu*t  cable  yaril  lbrt<»wriig  nod  putting  in  material  w9i»^Mcl>^/lQ#^l^#i#Q^iwrftif^ 

,  eofit  per  cubic  yard  in  place  would  lie  j^).7tJ2,                                            ' 
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the  fleet  was  laid  np  in  Boulanger  Slougb.  Under  the  agreenieut  with  Mr.  C.  IT. 
Appleton  dredging  with  his  phint  waB  resiuiiod  May  27, 1892.  During  the  remainder 
of  the  month  and  in  June  the  plant  was  employed  in  deepening  the  channel  at  middle 
and  head  of  Pike  Island  and  below  Fort  Snelling  Bridge.  The  dredged  material 
was  deposited  on  the  lines  of  proposed  Dams  1  and  2  (sheet  C)  and  in  the  form  of 
shore  protection  in  the  bend  of  Pike  Island.  The  dredge  was  employed  to  June  30, 
1892,  tnree  hundred  and  thirty-one  hours  and  fifteen  minutes,  and  removed  &om  the 
channel  16,965.3  cubic  yards  of  material,  consisting  of  sand,  fine  gravel,  sawdust, 
and  edgings.  ^ 

ST.  PAUL  TO  PRESCOTT— PRESCOTT  TO  LAKE  PEPIN— MINNKI8KA  TO  LACROSSE— ROCK 

ISLAND  RAPIDS. 

No  work  has  been  done  at  these  localities  on  account  of  high  water.  Bepairs  have 
been  made  to  portions  of  the  plant  to  be  used. 

BELLE VUE  TO  SAVANNA. 

From  the  appropriation  of  September  19,  1890,  au  allotment  of  $25,000  was  made 
for  work  in  this  locality.  A  project  calling  for  oonstruction  of  rock  and  brush'dams 
and  shore  protections  was  approved  January  6,  1891.  Contract  for  the  work  was  let 
to  Patterson  Brothers,  of  Keoknk,  Iowa,  March  2, 1891,  at  90  cents  per  cubic  yard  for 
rock  in  place  and  38  cents  per  cubic  yard  for  brush  in  place.  .  The  time  for  completion 
of  contract,  which  was  originally  November  15,  1891,  has  been  extended  to  Novem- 
ber 15,  1892. 

Operations  were  begun  May  12,  1892,  in  the  construction  of  Dam  1  (sheet  40),  clos- 
ing chute  of  Island  257,  and  suspended  May  20,  on  account  of  high  water.  Three 
hundred  and  ninety-four  and  six-tenths  cubic  yards  of  rock  ana  495  cubic  yards 
of  brush  were  put  in  the  work,  which  will  be  resumed  as  soon  as  the  river  falls  to  a 
suitable  stage. 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

The  buoys,  having  been  repaired  and  repainted,  were  reset  April  5  to  12,  1892,  by 
steam  launch  Louise,  Tliere  are  now  31  buoys  in  the  system,  29  of  which  were  reset. 
The  chains  of  Nos.  13^  and  21^  could  not  be  found ;  but  the^e  will  be  searched  for 
and  the  buoys  attached  later  in  the  season.  All  the  range  stakes  were  carefully  ex- 
amined and  repaired. 

SURVEYS  AND  GAUGES. 

Ganges  have  been  kept  at  Hastings,  Redwing,  Prairie  du  Chien,  and  \yinona.  Ex- 
aminations of  the  river  were  made  in  the  vicinity  of  Queens  Bluff,  below  Dubuque, 
and  between  Sand  Prairie  and  Arnolds.  Maps  of  these  examinations  have  been 
plotted. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer, 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U,  S,  A, 


report  of  mr.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Eeokuh,  Iowa,  July  1,  189S. 
Major  :  I  have  the  honor  to  present  a  preliminary  report  of  operations  during  the 
second  half  of  the  fiscal  year  ending  June  30,  1892 : 

KEITHSBUKG  TO  MONTROSE. 

On  May  2,  1892,  launch  Lucia  was  put  in  commission  and  starte<l  out  with  fleet  for 
work  near  Pontoosuc,  in  charge  of  Mr.  S.  Edwards,  superintendent.  The  river  con- 
tinued to  rise  so  fast  that  by  the  time  the  fleet  reached  Dallas  City  the  banks  of  the 
river  were  under  water  and  all  work  had  to  be  abandoned.  The  fleet  was  laid  up 
in  Dallas  Chute  in  charge  of  a  watchman,  and  the  Luda  returned  to  Keokuk  May  1, 
1892. 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer, 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S,  A, 
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APPENDIX  Z. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  AKTHONY, 
MINNESOTA,  OF  CHIPPEWA  RIVER,  WISCONSIN,  OP  ST.  CROIX  RIVER, 
WISCONSIN  AND  MINNESOTA,  OF  MINNESOTA  RIVER,  MINNESOTA,  AND 
OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH  DAKOTA; 
GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 


REPORT  OF  MAJOR  W.  A,  JONES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189B,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


Mississippi'  River  above  Falls  of  St. 
Anthony,  Minnesota. 

Reservoirs  at  headwaters  of  Missis- 
sippi River. 

Chippewa  River,  including  Yellow 
Banks,  Wisconsin. 

St.  Croix  River,  Wisconsin  and  Min- 
nesota. 


5.  Minnesota  River,  Minnesota. 

6.  Red  River  of  the  North,  Minnesota  and 

North  Dakota. 

7.  Surveys  for  reservoirs  at  the  sources  of 

Mississippi,    St.    Croix,    Chippewa, 
and  Wisconsin  rivers. 

8.  Gauging  Mississippi  River  at  or  near 

St.  Paul,  Minnesota. 


EXAMINATION  AlH)  SURVEY. 

9.  Red  River  of  the  North  and  tributaries  above  Fergus  Falls  and  Crookston, 
Minnesota,  and  Big  Stone  Lake,  Minnesota  and  South  Dakota. 


United  States  Engineer  Office, 

St  Pauly  Minnesota^  July  5,  1892, 
General  :  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  for  improvement  of  rivers  and  harbors  in  my  charge  for  the  fiscal 
year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major ^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

1815 
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Z  I. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF    ST.  ANTHONY, 

MINNESOTA. 

The  present  project,  uuder  which  work  has  been  carried  on  since  and 
including  1880,  is  based  upon  the  project  for  the  improvement  of  117 
miles  of  the  river,  from  Conradi  Shoals  to  Grand  Bapids,  the  latter  the 
present  hoad  of  steamboat  navigation.  The  estimated  cost,  $54,127.50, 
is  given  in  the  report  of  February  8, 1875,  upon  pjui;  of  the  Mississippi 
•routes  to  the  seaboard,  plan  of  improvement  to  afiford  3  to  5  feet  depth 
in  the  channel  by  removing  snags,  bowlders,  and  bars,  and  confining 
the  low-water  discharge  to  widths  practicable  for  navigation  by  means 
of  wing  dams  where  necessary.  In  1889  the  estimate  was  increased  to 
$63,000. 

This  same  report  (1875)  estimated  the  cost  of  improvement  of  the 
river  between  the  Falls  of  St.  Anthony  and  St.  Cloud  at  $144,667.50, 
the  improvement  of  this  section  to  afford  5  feet  depth  in  the  channel  at 
low  water  between  the  Falls  and  St.  Cloud  by  removal  of  sand,  gravel, 
and  bowlder  bars  and  the  construction  of  wing  dams.  The  sum  of 
$20,000,  appropriated  by  act  of  Congress  approved  August  14,  1876, 
was  expended  between  these  places.  Prior  to  the  rendition  of  the  re- 
I)ort  and  estimate  of  February  8,  1875,  Congress  had  appropriated,  by 
act  approved  June  23, 1874,  the  sum  of  $25,000  for  improvement  of  the 
river  above  the  Falls  of  St.  Anthony,  which  was  also  expended  in  im- 
proving the  channel  between  the  Falls  and  St.  Cloud. 

Steamboat  navigation  having  discontinued  between  the  Falls  and 
St.  Cloud,  a  distance  of  78  miles,  the  third  appropriation  made  by  Con- 
gress, that  of  $15,000,  by  act  of  Congress  approved  June  14, 1880,  was 
applied  to  the  stretch  (130 J  miles  in  length)  of  river  between  Aitkin 
and  Grand  Eapids,  as  have  been  all  subsequent  appropriations  for  im- 
proving the  river  above  Falls  of  St.  Anthony,  except  the  appropriation 
made  by  act  of  Coygress  approved  September  19, 1890,  which  was  ap- 
plied to  the  stretch  (185.4  miles  in  length)  of  river  between  Grand 
Eapids  and  Brainerd  (this  stretch  included  within  the  distance  from 
the  Bapids  to  Conradi  Shoals). 

Before  work  of  improvement  commenced  under  the  present  plan,  the 
stream  between  Grand  Eapids  and  Aitken  was  so  obstructed  by  snags, 
bowlders,  and  leaning  trees  that  at  low  and  even  high  stages  of  water 
navigation  was  difficult  and  sometimes  almost  impossible  for  steamers 
drawing  more  than  3  feet  of  water. 

The  amount  expended  on  present  project  to  June  30, 1891,  including 
outstanding  liabilities,  is  $55,439.35.  With  this  sum  there  had  been  pro- 
duced a  general  depth  in  the  improved  channels  of  3  feet  at  low  water. 
A  few  snags  and  leaning  trees  offered  some  obstruction,  but  did  not 
seriously  interfere  with  navigation. 

Field  work  during  the  past  fiscal  year  was  performed  between  July 
25  and  September  15, 1891,  in  removing  snags  and  leaning  trees  be- 
tween Grand  Eapids  and  Aitkin. 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30,  1892: 


Diameter. 

Cinch. 
8-incli. 

1 

1 

29 

80 

ii 

12 

1ft 

,£3 

1 

20 
23 

1 

17 
27 

15 
8 

1 

17 
9 

1 

9 
2 

i 

9 

i 
a 
i 

8 
8 

1 
8 

1 

Snags  removed .' 

L.t'iiiiiiig  trees  reiu«>\ «mI 

1        1 

....    Ifl  '  33 

6     75  !  84 

1         1 

Dl 
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d  by 

Vj< 

Ui. 

'a' 

c 
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There  being  no  demand  at  present  for  navigation  between  Brainerd 
and  Minneapolis,  no  furtlier  appro])riation  is  now  asked  for.  The  time 
will  come  when  this  should  be  dt)ne.  I  will  say,  in  conclusion,  that 
this  reach  may  be  placed  in  excellent  navigable  condition  at  quite  a 
reasonable  expense. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1892,  in- 
cluding outstanding  liabilities,  $5,738.51. 

The  balance  of  funds  on  hand  will  be  expended  in  removing  snags 
aiid  leaning  trees  between  Aitkin  and  Grand  Rapids. 

The  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  above  Grand  Rapids,  may  be  relied  upon  henceforth  to  provide 
sufficient  water  and  depth  for  the  steamboats  on  the  river  at  and  above 
Brainerd. 

Last  season  two  steamers  with  barges^  were  engaged  in  freight  and 
passenger  transi>ortation  between  Aitkin  and  Grand  Rapids.  During 
the  winter  of  1889-^90  the  Duluth  and  Winnipeg  Railway  Company  con- 
structed a  line  from  Cloquet,  a  point  on  the  St.  Paul  and  Duluth  Rail- 
way, to  La  Prairie.  They  have  since  extended  their  line  through  and 
beyond  Grand  Rapids.  • 

In  1889,  my  predecessor,  Maj.  C.  J.  Allen,  reported: 

The  comparative  tables  of  commercial  statistics  herewith  show  that  in  1880,  the 
year  in  which  the  work  of  improvement  between  Aitkin  and  Grand  Rapids  com- 
menced, there  was  but  one  steamer  (with  its  barges)  plying  between  those  points, 
and  that  though  the  amount  of  freight  transported  that  year  by  steamer  was  un- 
usually large,  the  freight  rates  were  from  75  cents  to  $1  per  hundred  pounds,  while  in 
1883, 1884,  1885,  and  1886  the  rates  reduced  to  20  to  40  cents  per  hundred  pounds 
The  last-named  figures  obtained  in  1886,  at  which  time  there  were  three  steamboats 
engaged  in  freighting  and  carrying  passengers  between  Aitkin  and  Grand  Rapids. 
The  country  bordering  the  river  north  of  Aitkin  is  becoming  more  and  more 
settled,  and  there  is  no  doubt  that  the  improvement  of  the  river  already  effected  by 
the  United  States  Government  has  largely  contributed  to  the  increase  in  settlement. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  subport.  Collections  for  the  year  ending  December  31, 
1891,  $^,659.32;  value  of  domestic  exports  for  some  period,  $452,251. 

• 
Abstract  of  appropriations. 

By  act  approved — 

June  23, 1874 $25,000 

August  14, 1876 20,000 

June  14, 1880 15,000 

March  3, 1881 10,000 

By  act  passed  August  2,1882 10,000 

By  act  of  August  11, 1888 10,000 

By  act  approved  September  19, 1890 18,  000 

Total .• 108,000 

,    Money  statement, 

July  1, 1891,  balance  unexpended $7, 592. 27 

June  30, 1892,  amoimt  expended  during  fiscal  yoar 5, 749. 21 

July  1, 1892,  balance  unexpended : - 1,  843. 06 

July  1, 1892,  outstanding  liabilities 20.92 

July  1, 1892, balance  available 1,822.14 
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COMMEKCIAL  STATISTICS. 


Comparative  statement  of  steamboat  business  ot^the  Mississippi  Uiver  between  Aitkin  and 
GranU  Rapids,  1880-^90,  inclusive. 


Year. 

Steam- 
boat!}. 

Freiffht 
carried. 

Poflsen- 

gera 
earned. 

Total    i 
toimaf^e. 

Year- 

Steam- 
boats. 

Freight 
carried. 

Paa«eii- 
curried. 

Total 
t^ounage. 

1880*    

1 
1 
2 
2 
2 
2 

Pound*. 
7, 847, 250 
2, 200, 000 
3, 026, 000 
2. 800, 000 
19, 000, 000 
5, 000, 000 

Tons. 

1,000 

1,  .wo 

1,764 
1,100 
1,346 
2.400 

1886 

1887 

1888 

1889. 

1890f 

1891* 

3 
3 
3 
2 

:i 

52 

Pound*. 
3,  OOU,  OUO 
3. 710. 400 
5,321,443 
7.000,000 
3, 212, 550 
3,000.000 

Ton*. 
3,500 
2,884 
2,860 
.S,250 
1,253 
1,000 

1881 

1882 

2,890 

1883 

3,925 

1884 

1.6(16 

1885     

1,580 

*  AmoiiQt  of  oommorce  and  uavigaliou  wlien  work  of  improveuiont  began, 
t  Amount  of  commerce  and  navigation  1890  and  1891,  approximate. 
; Tonnage  of  steamboats,  140  ana  185  tons,  reHi)ectively. 

Comparative  statement  of  loose  logs  run  on  the  Mississippi  River  above  the  Falls  of  St, 

Anthany, 


Year. 

LitoHe  log» 
run. 

Year. 

Ixxwe  log* 
run. 

1880    

Feet,  n.  M. 
226,  OCK),  000 
238.  OOU,  000 
285i  000, 000 

1886 

Fett.  B.  M. 

282, 6J0,  WM 
*  265, 000,  OOU 

1881 

1887 

1882       .                     

1888 

*  265, 000,  000 

1883 

420, 000. 000 
367,000.000 
317,9aJ,000 

1 889 

288.000.000 

1884 

1890 

325, 669, 280 

1883 

1  1891 

425,716,970 

1 

*  Approximate. 


Z    2. 

RESERVOIRS  AT  HEADWATERS  (TF  MISSISSIPPI  RIVER. 

The  reservoir  project  is  the  outcome  of  surveys  and  exaniiuations  in 
1869, 1874,  1878,  and  1871),  the  results  of  which  are  published  in  ap- 
pendices to  various  Annual  Keports  of  the  Chief  of  Engineers.  The 
r^sum^  of  the  subject  is  given  in  the  Report  of  the  Board  of  Engineers, 
printed  in  Appendix  A  A  to  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1887. 

From  the  results  of  tlie  surveys  and  examinations  just  noted  and 
further  examiiftitious  in  1880,  the  first  cost  of  constructing  forty-one  res- 
ervoir dams  in  Minnesota  and  WiHconsin  was  placed  at  $1,809,083, 
exclusiveof  that  of  land  damages,  which  could  not  be  given  in  advance. 
(See  page  1871,  Appendix  W,  to  Report  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  imi)rovemeut  was  inaugurated  in  1880  by  an  ap- 
propriation for  the  construction  of  a  reservoir  dam  at  Lake  Winibi- 
goshish,  made  by  act  of  Congress  approved  June  14  that  year.  For 
the  reasons  given  in  the  Annual  Report  for  1880  the  work  of  construc- 
tion wa«  commenced  and  lias  been  continued  in  Minnesota. 

The  project  has  for  its  object  the  construction  and  maintenance  of 
reservoirs  at  the  head  waters  of  tlie  Mississippi  River,  in  the  State  of 
Minnesota,  for  the  purposes  of  (collecting  the  surplus  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  beuelit  navigation  upon  the  Mississippi 
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River  below  the  dams  and  as  far  down  as  Lake  Pepin.  Reduction  of 
heights  of  floods  in  localities  immediately  below  the  dams  is  expected 
to  obtain  to  some  extent,  but  control  of  extended  floods  or  freshets  is 
not  expected. 

There  are  four  completed  reservoirs,  viz: 

At  Lake  Winibigoshisb,  completed  in  1883-^84;  capacity,  45,800, 
000,000  cubic  feet. 

At  Leech  Lake,  completed  in  1884;  capacity  30,000,000,000  cubic 
feet. 

At  Pokegama  Palls,  completed  in  1884,  lift  of  dam  increased  in  1889; 
capacity,  4^00,000,000  cubic  feet. 

At  Pine  River,  completed  in  1886;  capacity  7,600,000,000  cubic  feet. 

Rules  and  regulations  to  control  the  use  and  administration  of  the 
reservoirs  were  formulated  and  approved  by  the  Secretary  of  War 
February  21, 1889,  as  authorized  by  the  river  and  harbor  act  of  August 
11, 1888.  Gaugings  of  the  Mississippi  River  at  St.  Paul,  to  determine 
the  eflfect  of  reservoir  water,  have  been  made  to  a  limited  extent  during 
the  past  three  years;  they  form  the  subject  of  a  separate  report. 

During  May  and  June,  1891,  men  and  materials  for  constructing  the 
Sandy  Lake  Dam  were  assembled. 

Amount  expended  upon  this  work,  including  examination  at  proposed 
dam  sites,  hydrological  observations,  land  damages,  amounts  paid  to 
commissioners  in  attempted  settlement  of  awards  to  Indians,  and  care 
and  maintenance  of  the  works  to  the  close  of  the  fiscal  year  ending 
June  30,  1891,  $619,850.20. 

Operations  during  the  past  fiscal  year, — At  the  completed  reservoirs, — 
The  operation  and  care  and  protection  of  dams  and  recording  hydro- 
logical  and  meteorological  data. 

During  the  months  of  May  and  June  the  reservoirs  came  under  a 
condition  of  heavy  flood.  To  meet  the  unusual  requirements  extra 
watchmen  and  runners  were  employed  and  daily  communication  was 
kept  up  with  Pokegama  Dam,  while  by  means  of  the  runners  reports 
reached  me  every  second  day  from  the  reservoirs  above.  Pokegama 
Reservoir  soon  filled  to  within  one  foot  of  the  greatest  height  which  it 
can  bear,  when  it  was  .discovered  that  the  piers  which  hgld  the  log 
boom  would  have  to  be  raised  higher  before  allowing  the  water  to  rise. 
A  discharge  of  1,000  cubic  feet  per  second  was  found  to  be  sufiicient  to 
hold  the  water  at  a  stand  while  the  piers  were  being  raised.  Soon  after 
the  bead  was  allowed  to  increase  one  of  the  gate  stems  pulled  out,  in- 
dicating a  weakness  in  an  unexpected  quarter.  That  is  to  say,  the  fas- 
tenings of  the  gate  stems,  having  been  designed  for  a  head  of  10  feet, 
could  not  be  relied  upon  after  the  accumulation  of  a  head  of  12,3  feet. 
This  made  it  necessary  to  restrict  the  head  for  the  present  to  12  feet. 
As  soon  as  possible  the  gates  will  be  strengthened  and  some  minor  al- 
terations made  at  the  log  sluice  entrance,  which  will  permit  a  head  of 
13.5  feet. 

At  Sandy  Lake  Reservoir. — The  construction  of  the  dam  for  this  res- 
ervoir was  proceeded  with  and  is  now  well  under  way.  It  will  be  com- 
pleted by  Ifovember.  The  titles  to  lands  that  will  be  overflowed  by 
the  construction  of  Sandy  Lake  Dam  were  acquired  by  condemnation 
proceedings.  During  the  month  of  May  a  heavy  flood  came  upon  Sandy 
Lake  and  the  Mississippi  River.  The  water  rose  above  the  crest  of 
the  cofferdam,  but  foreseeing  the  danger,  I  ordered  splash  boards  put 
on,  which  gave  an  additional  height  of  3  feet.  The  cofferdam  has  held 
all  right  under  these  trying  conditions.  It  was  expected  that  the  dam 
would  be  completed  during  the  season  of  1891,  but  the  site  was  nearly 
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inaccessible  except  by  way  of  the  river,  and  the  latter  was  so  continu- 
ally crammed  with  log  drives  as  to  make  it  impossible  to  assemble  the 
materials  soon  enough.  Advantage  was  taken  of  the  roads  and  the 
frozen  surfaces  of  lake  and  marsh  during  the  winter  to  assemble  nearly 
all  of  the  remaining  materials  and  supplies  for  completing  the  work  in 
one  season. 

The  operation  of  the  dam  at  Sandy  Lake  involves  a  peculiar  feature. 
The  dam  has  for  its  object  the  storing  of  water,  the  release  of  the  same 
for  navigation  purposes,  and  the  passing  of  log  drives,  which  the  inter- 
position of  an  obstruction  iii  the  navigable  waterway  necessitates. 

A  sketch  showing  the  relative  position  of  thjB  reservoir,  the  dam,  and 
the  Mississippi  Eiver  is  herewith.*  From  this  it  will  appear  that  when 
the  discharge  from  Pokegama  Reservoir  is  sufficient  to  raise  the  level  of 
the  water  in  the  Mississippi  River  just  below  the  dam  higher  than  the 
level  of  the  water  in  the  reservoir,  the  conditions  of  h&ad  and  pres- 
sure on  the  dam  will  be  reversed. 

As  a  matter  of  fact  these  conditions  will  frequently  obtain,  and 
this  necessitates  peculiar  constructions  to  meet  them.  The  ordi- 
nary slide  valve  at  the  bottom  which  is  used  for  discharging  water 
will  be  relieved  from  back  pressure  by  using  the  stop  planks  designed 
for  use  in  case  of  repairs.  For  the  log  sluice,  I  have  designed  a  re- 
versible bear-trap  gate,  which  is  illustrated  in  the  drawings  herewith.! 
It  is  composed  of  two  leaves,  of  uniform  size  and  structure,  connected 
by  suspension  chgdns,  so  that  they  wUl  fold  on  the  bottom  the  one  upon 
the  other.  Each  leaf  is  competent  to  carry  the  whole  pressure  on  the 
gate.  The  opening  between  them  is  closed  by  a  fender  or  idler,  which 
closes  the  hydraulic  chamber  and  keeps  it  free  from  drift.  In  order 
to  insure  a  rapid  lowering  of  the  leaves,  sufficient  iron  has  been  intro- 
duced to  overcome  the  flotation  of  the  gate,  and  sink  it.  A  portion  of 
this  iron  is  disposed  so  as  tx)  stiffen  the  gate  and  a  portion  so  as  to  re- 
sist the  abrasion  of  passing  logs.  To  overcome  this  weight  in  raising 
the  leaves,  sufficient  air  under  pressure  is  fed  into  a  bag  lying  trans- 
versely beneath  each  leaf.  This  air  it  admitted  through  the  hinge 
rods,  which  are  made  hollow  for  the  purpose.  It  is  operated  as  follows : 
The  gate  being  folded  on  the  floor,  water  is  let  into  the  closed  hydraulic 
chamber  below  it  from  the  upper  level.  The  pressure  of  this  water 
raises  the  gate  and  closes  the  sluice.  If  there  should  not  be  sufficient 
head  to  start  the  gate,  air  is  forced  into  one  or  both  of  the  air  bags 
sufficient  to  raise  the  crest  of  the  downstream  leaf  to  the  water  surface. 
Thereafter  the  flow  alone,  or,  taken  with  tlie  increased  flotation,  will 
hold  the  gate  closed.  To  open  the  gate,  connection  between  tile  upper 
level  and  the  hydraulic  chamber  is  closed,  and  at  the  same  time  that 
between  the  chamber  and  the  lower  level  is  opened  by  one  movetnent 
of  the  valve,  and  the  gate  folds  upon  the  bottom.  Its  crest  can  be  held 
at  any  intermediate  point  by  a  proper  adjustment  of  the  valve.  This 
for  sluicing  logs,  which  can  thus  pass  freely  over  the  crest  of  the  weir. 
When  the  head  of  water  changes  froni  one  side  of  the  dam  to  the 
other,  if  there  is  sufficient  depth  to  allow  the  crest  of  the  "hanging  leaf 
to  pass  clear  of  the  other  it  will  do  so  through  the  aid  of  its  air  bag. 
When  both  are  at  same  level,  both  leaves  are  raised  by  means  of  the 
crab,  so  as  to  allow  the  fastenings  of  the  idler  to  be  changed  for  re- 
versal, and  they  are  then  lowered.  As  soon  as  the  change  of  head 
takes  place  the  upstream  leaf  will  fall  to  a  pendent  position.  .  In  case 

*  Not  submitted.  t  Not  printed. 
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there  should  not  bo  suffieient  height  of  water  to  allow  the  leaves  to 
pass,  we  have  the  conditions  of  the  old  bear  trap,  and  nothing  need  be 
done.  It  may,  however,  be  advisable  sometimes  to  raise  the  leaves 
artificially  and  assist  the  reversal  of  the  gate  thereby. 

Table  showing  oost  of  subsistence  at  Sandy  Lake  Dam,  June  1,  1891,  to  April  SO,  1898, 

inclusive. 


Articles. 


Total 


received 

July  1, 

1891,  to 

May  1, 

18§2. 


Apples,  evaporated pounds . . 

Allspice,  ground do . . 

Apricots do. . 

Beef: 

.Mess do.. 

Fresh do.. 

Canned do. . 

Bacon do. . 

Beans : 

Navy do.. 

Lima do.. 

String do. . 

Baking  powder do. . 

Butter do . . 

Beet« '. do. . 

Cruckers •. do . . 

Com: 

Canned <lo.. 

Green oars . . 

Starch pound-s . . 

Cinnamon,  ground do. . 

Cheese do . . 

Cloves do. . 

Coffee,  Arbuckle's do. . 

Currents,  dried do. . 

Cranberries do . . 

Cabbage do . . 

Citron do. . 

Codfish do.. 

Eggs dozen . . 

Extract:       ' 

I^innon quart  n . . 

Vanilla pintrt . . 

Flour : pounds. . 

(Tra)iam  do.. 

Buckwheat do. . 

Fish,  fresh do. . 

Ginger: 

(rround do . . 

Janiiiien ounces . . 

Ham l>ounds . . 

Hominy do. .  j 

Hops .do.. 

Kerosene  oil gallons. .  [ 

Lard pounils . .  i 

Macaroni do. . 

Matches boxes..  I 

Mackerel pounds.. 

Meal:  I 

Com do. .  1 

Oat do.. I 

Milk,  condensed cans . .  ] 

Milk quarts..' 

Molasses gailons.. 

Must-ard : 

f 'onniion    jmiutuIs.  . 

French «lo.. 

Nutmegs »lo..| 

Onions (I0..1 

Potatot^s do . . '. 

Prunes do. . 

Pork,  mess do.. 

Peaches,  canned do . .  j 

Peas : 

Canned do . . 

Dried do . .  j 

Piokloa gallons..' 


375 

3 

325 

1,800 

4.829 

308 

308 

1,265 
48 
312 
58i 
l,9tf3 
212 
356 

528 

284 
46 
10 

292 
5 

409 

2,645 

1 

338 

30 


4 

8.850 

275 

50 

196 

7 

34 

l,308i 

42 

24 

244| 

739 

28 

600 

300 

260 
175 
122 
1,220 
45 

14 

1 

3 

960 

14, 78,-) 

350 

3, 000 

621 

468 
75 
48 


25.63 
1.95 
16.00 


19.45 

2.18 

2.27 

1.85 

31,77 

.72 

82.95 

.37 

4.05 

26.40 

.30 

23.32 

4.56 

9.96 
3.77 
194.20 
6.00 
2.00 


1.29 

2.95 

130. 71 

.56 

.68 

18.63 

51.62 

3,04 

2.80 

28.13 

4.04 

5.  53 

16.39 

61.00 

12.18 

3.52 

.27 

1.90 

15. 94 

128.  02 

29. 56 

138. 00 

37.77 

23.54 
1.59 
14.34 
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Articlve. 


Popper : 

GniuDd poTinclH. 

Ked  do. 

Raisins do . 

Rice do. 

Salt: 

Table do. 

Comraon barrels. 

Salcratus pounds. 

Sage,  ground do. 

Soap: 

Common do. 

Castile do. 

Sngar: 

Granulato<l do. 

Yellow  "(V' do. 

Sance,  Worcestorshire qnarta . 

Sirup j;alloii8. 

Tea,  Japan }K)unda. 

Tomatoes,  canne<l .do . 

Turnips do. 

I'apioca do . 

Vinegar gallons . 

Yeast  cakes packiigcs . 

Freight 


Totnl 


Total 
quantitv 
receivea, 
July  1, 
1891,  to 
Mayl, 
1802. 


125 
275 

245 
2 
24 
3 

453 
13 

3,070 
1,160 

7i 

80 

221 

57« 

1,752 

6 

35 

30 


Total 
coat. 


Qnan- 
tity  on 
hand 
Apnl 
30,1882. 


$7.08 

.76 

1442 

10.04 

8.50 

3.85 

1.67 

.00 

20.63 
1.85 

150.31 
53.13 
5.82 
10.50 
60.65 
10.00 
11.68 
.30 
7.24 
1.93 
60.60 


2, 810. 84 


H 


Average 
cost  }Msr 
pound, 
gallon, 
etc. 


5 
64 


40 


00 


502 
140 


7 

17 

24 

210 


7 
10 


$0.27 
.38 
.115 
.07 

.014 
1.025 
.07 
.30 

.065 
,142 

.040 

.046 

.776 

.35 

.315 

.033 

.061 

.05 

.207 

.040 


Value. 


Total 
qnaiitityi     ^^^. 
con-  *^^*' 

snmed. 


$1.48 


.67 
4.48 

.56 
.96 
.14 
.60 

5.85 


24.60 

6.44  I 
I 


2.45 

5.35 

.80 

1.28 


1.45 
.40  1 


20| 
3 
120 
211 

205 

22 

1 

365 
13 

2,568 
1,020 

^' 

204 

552 

1,542 

6 

28 

29 


$5.60 

.76 

13.85 

14.56 

2.04 

2.80 

L53 

.30 

23.78 
1.85 

135.71 

46.  f9 

5.« 

8.05 

18.20 

10.40 

.30 

5.79 

l.U 

60.  (U 


I  271.05  j I  2,538.89 


Co8t  of'snb.sistcnco  snpplios  pnrchased  June  1,  1891,  to  May  1,  1893 $2,741.24 

Frei^'hting 69.60 


Total  co6t,  inclnding  freiglituig 2,810.84 

Less  value  of  HnjtplieH  on  hand  Ai)ril  30,  1892 271. 95 


Cost  of  supplies  consumed,  June  1 ,  1891,  to  May  1 ,  1892 2, 538. 89 


Number  of  rations  consumed,  June  1,  1892,  to  May  1,  1892 .*.    9, 315. 00 

Cost  of  eacli  ration ^ 0. 27^ 

Amount  expended  during  fiscal  year  ending  June  30, 1892,  including 
outstanding  liabilities,  $64,192.03. 

The  beneficial  effects  resulting  in  previous  years  from  the  operation 
of  the  completed  reservoirs  have  been  maintained. 

The  Board  of  Engineers,  in  their  report  dated  May  24,  1887,  and 
printed  on  pp.  1681-1098,  Annual  Keport  of  the  Chief  of  Engineers,  1887, 
express  this  opinion: 

As  far  down  as  the  mouth  of  the  iirst  considerable  tributary,  the  St.  Croix,  it  is 
therefore  not  unreasonable  to  suppose  that  navigation  may  be  benefited  nearly  in 
proportion  to  the  effect  upon  the  8t.  Paul  gauge,  i.  e.,  from  1  foot  to  18  inches  at  low- 
water  stages. 

My  predecessor,  in  his  annual  reports  for  the  years  1887, 1888,  and 
1889,  has  stated: 

From  surh  observations  a.s  moans  admitted  of  in  1885  and  1886,  and  stated  in  my 
reports  of  December  18,  1885,  aud  \(»vcmber  5,  1886,  both  of  which  are  hero  respect- 
fully referred  to,  it  appeared  that  when  the  river  stood  at  2  feet  on  the  IT.  S.  8iu:Dal 
Service  [jauge  at  St.  Paul,  the  elloct  of  every  100  cubic  feet  per  second  of  water  arfded 
iAi  the  river  and  steadily  maintained  was  cquivaleiit  to  increasing  the  depth  one- 
tenth  of  a  foot.  As  the  river  rises  the  depth  effect  of  each  100  cubic  feet  of  water 
decreases  somewhat.  It  appears,  however,  from  examinations  in  1885  and  1886,  that 
the  effect  of  the  liberated  water  from  the  four  rcnservoira  was  the  addition  of  1  foot 
and  upwards  to  the  depth  at  St.  Paul,  during  the  dry  porioil.s  of  those  years,  the  ad- 
ditional depth  being  due  to  elevation  of  water  surface  as  well  as  to  additional  scour. 
(See  Appendix  A  A,  Annual  Keport,  1887.) 
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The  benefit  of  the  reservoir  volume  extended  oversome  425  [390]  miles  of  river  below 
Grand  Rax)id8,  the  rapids  being  888  [353]  miles,  by  river,  above  St.  Paul.  Of  the  425 
[390]  miles  200  [165]  are  navigated  by  steamers. 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  release  of  the  stored-up  water 
undoubtedly  averaged  for  the  86  days  1  foot  to  1^  feet.  (See  Appendix  Z,  Annual 
Report,  1888.) 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  reservoir  water  undoubtedly 
av#aged  1  foot  during  the  low- water  season  of  1888.  (See  Appendix  BB,  Annuu 
Report,  1889.) 

The  effect  of  the  reservoirs  on  the  navigable  depth  of  water  in  the 
channel  of  tjie  Dlississippi  Kiver  above  the  Falls  of  St.  Anthony  is  not 
as  conclnsively  shown  as  it  conld  be.  A  series  of  hydrological  and 
meteorological  observations  on  the  IMississippi  and  the  principal  tribu- 
taries above  St.  Paul,  extending  over  a  period  of  several  years,  would 
furnish  information,  not  only  of  great  practical  value  in  the  operation 
of  the  reservoirs,  but  would  also  be  of  scientific  value  in  connection 
with  the  loss  of  river  water  by  evaporation  and  filtration,  and  in  the 
progression  (and  even  dispersion)  of  a  flood  wave.  A  commencement 
in  this  direction  has  been  made  by  the  provision  for  gaugings  at  or 
near  St.  Paul,  but  the  money  available  for  the  purpose  is  injuiequate 
for  thorough  work,  and  is  only  applicable  near  St.  Paul.  It  is  esti- 
mated that  the  sum  of  $15,000  per  annum  can  be  profitably  expended  in 
hydrological  and  meteorological  investigations  during  a  period  of  4  years. 

The  sum  of  $31,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894,  as  follows: 

operation  and  maintenance  of  the  five  completed  reservoirs .  * $16, 000 

Hydrological  and  meteorological  investigations 15, 000 

31,000 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made 
to  the  commercial  statistics  of  the  Mississippi  Biver. 

For  valuable  assistance  in  work  upon  and  management  of  the  reser- 
voirs, I  am  greatly  indebted  to  Mr.  Archibald  Johnson,  assistant  en- 
gineer. 

Abstract  of  appropriations. 

By  act  approved  June  14,  1880 $75, 000 

By  act  approved  March  3, 1881 150, 000 

By  act  passed  Aueust  2,  1882 300,000 

By  act  approved  July  5, 1884 60,000 

By  act  approved  August  5,  1886 37, 500 

By  act  of  August  11, 1888 12,000 

By  act  approved  September  19,  1890 80,000 

By  act  approved  July  13, 1892 60,000 

Total 774,500 

Allotment  per  letter  from  Office  Chief  of  Engineers— 

November9,  1881 $1,572.15 

January  20,  1882 176.00 

January  18,  1888 6-13.85 

May  11.  1888 8.60 

Expenses  of  commissioners  in  attempted  settlement  of  awards  to  Indians.  333. 73 

Allotted  and  expended  by  officer  in  charge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam  sites,  letter  from  * 

OfficeofChief  of  Engineers,  May  27,  1881 7,500.00 

Expended  by  officer  in  charge  in  connection  with  the  building  and 
operating  of  five  reservoir  dams  to  June  30, 1892,  iQcliiding  outstand- 
ing liabilities 673,807.90 

Total  allotted  and  expended  to  Jnno  30,  1892,  including  out- 
standing liabilities 684, 042. 23 

Estimated  cost  of  the  system  (omitting  that  of  land,  etc.,  danuigea). ..  1, 809, 083. 50 
Amounts  appropriate<l  \ 774, 500. 00 

Kemainiug  to  be  appropriated 1,034,583.50 
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Money  statement, 

Jnly  X,  1891,  balance  iiiMxpendod ""^Q^,  690. 28 

June  30,  1892,  amount  cxiM»ndetl  during  fiscal  year "... 55,  908. 67 

July  1,  1892,  balance  unexpended 39,  781-  61 

Jnly  1,  1892,  outstanding  liabilities 9,323.84 

July  1,  1892,  balance  available 30,457.77 

Amount  appropriated  by  act  approved  July  13, 1892 60,  000. 00 

Amount  available  for  fiacal  year  ending  June  30,  1S93 ^  .  .  OOy  457. 77 


Amount  (estimatetl)  required  for  completion  of  existing  project 1,  034,  683. 50 

Amount! bat  can  bo  profitably  expended  in  fiscal  year  endmg  June 

30,  1894 1 31,000.00 

Submitted  in  com)>liance  with  requirements  of  sections  2  of  river  and 

barbor  acts  of  1806  and  1867. 


A  CONDBNSKD  HISTORY  OF  THE  RRSEUVOIR8,  PROPOSED  AND  BUILT,  AT  THE  UBAD 
WATERS  OF  THE  MISSISSIPPI  RIVER  AND  TRIBUTARIES,  WITH  A  BRIEF  R^SCJM^  OF 
THE  RESULTS   UP  TO  THE  CLOSE  OF  THE  SEASON   OF   1887. 

Though  the  project  does  not  appear  to  have  been  presented  as  a  new  one,  the  first 
recorded  reference  as  to  the  pdtoibility  or  desirability  of  the  formation  of  a  series  of 
reservoirs  at  the  head  waters  of  the  Mississippi  River  is  found  in  the  report  of  Geo. 
Warren  to  the  Chief  of  Engineers,  TJ.  S.  A.,  dated  August  21, 1868,  in  which  he  in- 
troduces the  matter  as  one  that  had  been  discussed  and  ur^ed,  and  in  which  he  rec- 
ommends an  appropriation  of  $10,000  for  a  survey  of  the  Mississippi  River  above  the 
Falls  of  ^t.  Anthony,  and  an  examination  of  the  lake  system  at  the  nead  waters  of  the 
river,  with  the  view  of  settling  the  question  as  to  the  possibility  of  flood  water  be- 
ing retained  at  that  point  for  the  benefit  of  navigation  on  the  lower  river  at  low 
stages. 

It  appears  that  at  the  time  of  Gen.  Warren's  first  survey  of  the  Mississippi  River 
in  1866,  the  Minneapolis  Water  Power  Company  were  trying  to  protect  the  Falls  oi 
St.  Anthony  by  the  construction  of  an  apron,  but  the  high  water  of  1867  nearly  de- 
stroyed the  work,  and  a  large  section  of  the  limestone  ledge  was  subsequently  car- 
ried away. 

The  work  was  repaired  in  1869,  but  high  water  a^ain  this  time,  aided  by  the  tnn- 
nel  built  for  the  extension  of  the  v(ater-power  facilities,  seriously  Injured  the  works 
and  threatened  the  entire  destruction  of  the  falls,  and  it  became  necessary  to  do 
something,  if  possible,  to  reduce  the  flood  discharges,  both  on  account  of  ti^e  direct 
damage  inflicted  by  the  floods  and  the  prevention  of  the  continuance  of  the  protect- 
ive works  to  completion. 

In  this  emergency  the  question  of  the  retention  of  the  water  in  reservoirs  w^as  nat- 
nrally  nrged,  and  Gen.  Warren  being  still  in  charge  of  the  survey  of  the  Mississippi 
River  an  appeal  was  made  to  him  for  aid  in  preserving  the  falls. 

Gen.  Warren  favored  an  examination  of  the  lakes,  as  previously  mentioned,  and 
as,  in  this  case,  the  retention  of  water  would  serve  the  purpose  of  both  parties,  he 
expressed  his  willingness  to  give  all  the  aid  he  could.  There  was,  however,  no 
money  available  to  make  the  preliminary  examination  that  was  necessary  before  the 
matter  could  be  presented  to  Congress  in  the  proper  shape.  f 

At  this  point  in  the  proceedings  the  Water  Power  Company  volunteered  to  furnish 
the  necessary  funds,  and  the  services  of  a  Mr.  Cook,  a  Minneapolis  engineer,  were  se- 
cured for  the  work. 

Mr.  Cook's  examination  was  made  late  in  the  fall  of  1869,  was  simply  of  the  na- 
ture of  a  reconnoissance  and  was  all  that  could  be  expected  under  the  circumstances. 
He  reported  that  one  dam  at  Pokeg^ama  Falls  with  a  rise  of  16  feet  would  flood  Leach 
Lake  and  Lake  Winnibigoshish  2  feete<ach,  and  that  the  river  between  the  lakes  and 
Pokegama  Falls  would  be  raised,  on  an  average,  4  feet,  forming  a  flooded  area  of  523 
square  miles,  capable  of  retaining  about  39,000,000,000  cubic  feet  of  water. 

Mr.  Cook  also  examined  Pine  River  and  the  lakes  in  that  vicinity,  and  Mille  Laos, 
a  very  birge  sheet  of  water  in  Mille  Lacs  County;  in  the  former  he  reported  that 
5,000,000,000  cubic  feet  of  water  could  be  retained,  in  the  latter,  about  10,000,000,000 
in  all,  Pokegama,  Mille  Lacs,  and  Pine  River,  about  59,000,000,000  cubic  feet,  suf- 

*  In  annual  report.  1891,  amount  unt^xpendod  July  1, 1891,  was  stated  as  $80,027.11. 
In  February,  1892,  tne  amount  of  $15,663.17  wan  transferred  back  to  the  appropria- 
tion from  amounts  set  aside  in  1882  for  payments  of  awards  to  Indians. 
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ficient  to  fiimisU  6,000  cubic  feet  per  second  for  104  days,  enough,  he  estimated,  to 
add  2  feet  to  the  ordinary  low>watcr  stage  of  the  river  b^low  St.  Anthonys  Falls. 

The  estimated  cost  of  the  three  dams  was ! » $114,340 

Pokegama  Dam,'16ifoot  rise,  built  of  stone 52, 540 

Pine  Kiver  Dam,  16-foot  rise,  built  of  timber 31, 806 

Mille  Lacs,  built  of  timber 30,000 

It  may  be  mentioned  here  that  a  16-foot  dam  at  Pokegama  would  not  have*  accom- 
plished what  was  claimed,  as  it  was  determined  by  the  survey  of  1874  that  Leech 
Lake  was  26.9  feet  and  Winibigoshish  24.1  feet  above  the  water  surface  at  Poke- 
gama, and  from  a  later  survey  It  was  estimated  that  a  24-foot  dam,  with  the  neces- 
sarv  dikes,  although  it  would  not  back  the  water  up  into  either  lake  to  an  appre- 
oiable  extent,  would  cost  about  $690,000,  and  a  30-foot  dam,  capable  of  raising  Leech 
Lake  3.1  feet,  and  Winibigoshish  6  feet,  would  cost  somewhere  in  the  vicinity  of 
$1461,798,  leaving  out  entirely  the  cost  of  damages  to  overflowed  lands.' 
t  The  reservoirs  formed  by  this  latter  dam,  it  is  estimated,  would  have  been  capable 
of  retaining  71,000,000,000  cubic  feet  of  water,  probably  a  very  large  underestimate. 
As  the  general  level  of  the  country  in  the  vicinity  of  Pokegama  is  considerably  less 
than  30  feet,  there  is  no  knowing  where  the  water  would  have  gone. 

Bv  the  way,  it  is  not  intended  that  this  should  be  understood  as  a  criticism  on  Mr. 
Cook's  report.  The'fact  is  that  at  one  time  the  construction  of  a  dam  at  Pok'6gama  to 
retain  all  the  water  was  very  strongly  urged  and  these  were  the  reasons  why  it  was 
noii  done. 

The  fact«,  as  set  forth  by  Mr.  Cook,  were  so  favorable  that  Qen.  Warren,  in  his  re- 
port of  186K9,  after  expatiating  on  the  possible  benefits  to  be  derived  irom  the  reten- 
tion of  so  large  a  quantity  ofwater,  both  to  the  work  at  the  Falls  and  to  low- water 
navigation,  recommended  that  an  appropriation  be  made  for  a  thorough  survey. 
Five  years  later,  in  1874,  the  General  Government  having  in  the  mean  time  under- 
"  taken  the  preservation  of  the  Falls  for  the  benefit  of  navigation  on  the  river  above 
them,  an  appropriation  was  made  and  a  survey  ordered. 

Col.  F.  W.  Farquhar  was  in  charge  of  the  work  of  this  district  at  that  time,  and 
the  survey  was  made  under  his  direction.  The  area  examined  was  very  extensive, 
taking  in  the  main  portion  of  the  watershed  of  the  Mississippi  Kiver  from  Aitkin  to 
Ca^  Lake,  Pine  Kiver,  Gull  Kiver,  and  Mille  Lace. 

The  work  at  the  three  latter  consisted  mainly  in  examinatious  to  determine  if 
suitable  dam  sites  were  obtainable,  as  the  existing  Government  surveys  supplied 
sufficient  data  to  determine  the  extent  of  the  watersheds  and  the  area  of  the  lakes 
suitable -for  reservoirs. 

On  the  Mississippi  Kiver  the  area  that  required  actual  surveys  was  very  large, 
including  Leech  Lake,  Cass  Lake,  Lake  Winibigoshish,  Mud  Lake,  Pokegama 
Lake,  and  some  300  miles  of  river.  Some  portions  had  been  covered  by  the  Govern, 
ment  surveys,  but  there  were  large  areas  in  which  even  this  aid  to  the  work  was 
lacking. 

The  examination  was  commenced  early  in  July  and- completed  about  the  1st  of 
November,  short  four  months.  During  that  time  the  areas  of  the  lakes  and  rivers 
and  probable  flowage  lines  were  determined,  suitable  sites  for  dams  selected  and 
examined,  and  lines  of  levels  were  run  connecting  the  entire  system,  giving  the  ele- 
vation of  the  lakes  and  the  slopes  of  the  rivers,  rfumerous  gaugings  were  also  made 
to  determine,  as  far  as  possible,  the  probable  discharge  of  the  streams.  The  force 
employed  consisted  of  7  engineers  and  about  50  men,  divided  into  three  parties. 

Ilie  result  of  this  survey  was  a  favorable  report  from  Col.  Farquhar,  in  which  he 
stated  that  seven  suitable  sites  for  reservoir  dams  had  been  found,  capable  of  retain- 
ing about  95,500,000,000  cubic  feet  of  water,  a  result  somewhat  diiferont  in  detail 
from  the  first  report,  though  with  the  exception  of  the  estimated  cost  still  more 
favorable. 

The  seven  proposed  reservoirs  were,  in  detail,  as  follows : 


Location. 


Height 
of  pro- 
posed 
dam. 


T  <>n<rf  K  Area  of 
«f  5SL  water- 
«f^**°-       8he<l. 


Probaljle 

capac:i(y 

(In  bill. 

ions.) 


Estimated 
cost. 


LeeohLake 

Lake  Winibigoshish . 

Hud  Lake 

Yermilion  River 

Pokegama  Falls 

GullBlver 

Pine  River 

Mille  Laca 


Feet. 


Feet. 

4,000 
1,000 
600 
860 
400 
442 
502 
000 


Sq.  fnilee. 
1,001 
1,892 
161 
482 
179 
272 
551 


$177, 656 
59.970 
31, 737 
56,245 
75,334 
25,786 
32,386 
29,537 


Total. 


05i 


488,561 
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With  the  siitvey  of  1874^  and  the  subsequent  report,  operations  were  suspended, 
and  nothing  farther  was  done  nntil  1878. 

It  may  be  mentioned  here  that  four  of  the  proposed  dams  will  probably  nerer  be 
built.  Those  at  Mud  Lake  and  Vermilion  River,  it  was  afterwards  determined, 
could  be  dispensed  with  by  raising  the  dam  at  Pokegama  Falla,  and  holding  llie 
water  at  that  point. 

The  proposed  dam  at  Gull  River  will  probably  be  abandoned  on  account  of  the  ex- 
cessive damages  asked  for  overflowed  lands.  At  Mille  Lacs  the  area  of  the  water- 
shed is  so  small,  in  proportion  to  the  area  of  the  lake,  that  the  conclusion  was 
reached  that  a  head  sufficient  to  produce  a  good  discharge  could  not  be  obtained. 

In  July,  1878,  Col.  P'^arijnhar  was  succeeded  by  Maj.  Charles  J.  Allen,  and  about 
the  same  time  an  appropriation  was  made  for  continuing  the  surveys. 

In  addition  to  the  completion  of  the  work  on  the  upper  Mississippi  River,  the 
watershed  of  a  considerable  portion  of  Wisconsin  was  that  year  included  in  the 
examination,  embracing  all  or  the  important  streams  discharging  into  the  Missis-^ 
sippi  River  above  Lake  Pepin,  the  St.  Croix,  Chippewa,  and  Wieeonsin  rivers  and 
their  numerous  tributaries. 

The  work  on  the  upper  Mississippi  River  in  1878  consisted  mainly  in  the  survey 
of  the  proposed  dam  sites,  going  more  into  detail  than  was  possible  in  1874,  with 
borinffS*at  the  proposed  sites,  ^augings  to  determine  high  and  low  water  discharges, 
and  observations  on  local  precipitation  and  evaporation. 

In  Wisconsin  the  work  was  of  about  the  same  character  as  that  on  the  Mississippi 
in  1874,  the  examination  of  localities  favorable  for  the  retention  of  water  and  sites 
for  dams,  etc. 

The  examination  in  Wisconsin  was  continued  to  completion  in  1879,  with  the  re- 
sult of  the  selection  of  thirty -four  favorable  sites  for  reservoirs  and  dams. 

Compared  with  the  proposed  reservoirs  on  the  Mississippi  River,  those  proposed 
on  the  Wisconsin  River  were  comparatively  small,  there  being  only  two  that  could 
retain  7,000,000,000  cubic  feet  of  water;  the  remainder  ranging  from  400,000,000 
cubic  feet  upward.  The  total  capacity  was,  however,  about  79,000,000,000  cubic 
feet,  only  about  15,000,000,000  less  than  the  quantity  claimed  for  the  Mississippi 
River  system. 

The  proposed  reservoirs  in  Wisconsin  were  distributed  as  follows: 

On  the  St.  Croix  and  tributaries,  fourteen,  capable  of  retaining  34,000,000,000 
cubic  feet,  with  a  watershed  of  5,012  square  miles.  The  total  supply  from  the 
watershed  was  estimated  at  98,000,000,000  cubic  feet.  There  would,  therefore,  have 
been  a  surplus  on  the  St.  Croix  of  about  65,000,000,000  cubic  feet. 

The  34,000,000,000,  that  could  have  been  retained,  would  have  furnished  4,415  cnbic 
feet  of  water  per  second  for  ninety  days. 

The  cost  of  the  fourteen  dams  was  estimated  at  $385,720. 

The  rainfall  of  the  St.  Croix  basin  averaged  about  25  inches,  of  which  0.7  of  a  foot 
was  estimated  as  available. 

On  the  Chippewa  River,  and  tributaries  twelve  dam  sites  were  located,  capable  of 
retaining  about  25,250,000,000  cubic  feet,  sufficient  to  furnish  3,246  cubic  feet  per 
second  for  ninety  days.  The  watershed  contained  5,513  square  miles  with  the  aver- 
age rainfall  at  30  inches,  of  which  one- third  was  estimated  as  available.  The  total 
supply  from  the  Chippewa  Basin  would  have  been  about  127,333,333,333^  cubic  feet, 
leaving  a  surplus  over  the  capacity  of  the  proposed  reservoirs  of  about  102,000,000,000 
cubic  feet.    Estimated  cost  of  the  dams  on  the  Chippewa  and  tributaries,  $325,^0. 

On  the  Wisconsin  River  eight  favorable  dam  sites  were  located,  capable  of  retain- 
ing 19,500,000,000  cubic  feet  of  water,  sufficient  to  furnish  2,488  cubic  feet  per  second 
for  ninety  days. 

From  the  watershed  of  1,410  square  miles  the  total  supply  firom  one-third  of  a  30- 
inch  rainfall  was  estimated  at  about  32,000,000,000  cubic  feet,  sufficient  to  All  the 
proposed  reservoirs  and  leave  a  surplus  of  12,000,000,000  cubic  feet.  The  cost  of  the 
eight  dams  on  the  Wisconsin  River  was  estimated  at  $170,978. 

The  combined  results  of  the  construction  of  the  thirty-four  dams  in  Wisconsin 
would  have  been  the  retention,  during  average  years,  of  about  79,000,000,000  cubic 
feet  of  water,  sufficient  to  famish  10,149  cubic  feet  per  second  for  ninety  days,  at  an 
estimated  cost  of  $882,208. 

These  dams,  if  built,  would  probably  have  been  constructed  of  wood  and  earth, 
something  after  the  plan  of  Winnibigoshish,  as  described  further  on. 

The  lengths  of  the  proposed  dams  varied  from  75  feet  to  2,500  feet,  the  heij^hts  (tarn 
6  feet  to  41  feet.  In  some  cases,  in  addition  to  the  dams  projier,  extensive  dikes 
would  have  been  required  to  hold  the  water. 

Some  further  examinations  were  made  in  1880-'8I,  incloding  final  surveys  of  the 
proposed  Gull  Lake  and  Pine  River  reservoirs,  a  resurvey  of  the  Pokegama  country 
lor  a  24-foot  and  30-foot  dam,  previously  mentioned,  and  in  Wisconsin  examinations 
Were  made  at  a  number  of  points,  including  Rock  River,  the  Horicon  Marshes,  etc. 
The  examinations  of  1874  and  1878,  in  Minnesota,  and  1878  and  1879,  in  Wisconsin,  had, 
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however,  pretty  well  covf>red  the  ground,  and  no  other  reservoir  sites  were  found  that 
were  worth  considering. 

In  addition  to  the  operations  so  far  outlined,  as  the  inirestigations  were  continued, 
meteorological  and  hydrological  data  were  required,  so  that  reasonably  fair  estimates 
mi^ht  be  made  as  to  the  capacity  of  the  reservoirs  required  to  hold  the  surplus  water, 
or,  in  other  words,  how  much  surplus  water  there  wonld  probably  be  to  hold. 

By  the  term  "surplus  water''  was  meant  the  excess  over  and  above  the  mean  low, 
water  dlschar^,  for  in  no  case  was  it  considered  expedient  to  calculate  on  retaining 
any  more  thaiixne  excess  or  flood  discharge. 

Fortunately  it  had  been  the  custom  at  mllit.ary  posts  in  this  section  of  the  country 
to  measure  and  record  the  rainfall,  and  all  this  informatioo,  which  was  easily  ob> 
tained,  was  very  valuable  in  arriving  at  the  average  jprecipitation. 

At  Fort  Snelling  the  record  had  beei 


i  been  kept  from  1837  to  1877;  at  Fort  Ripley,  from 
1850  to  1876;  at  Fort  Ridgely,  from  1855  to  1864;  at  Fort  Pembina,«from  1872  to  1877; 
at  Fort  Abercrombie,  from  1861  to  1872;  at  Fort  Winnebago,  from  1837  to  1843;  and  at 
Fort  Howard,  from  1836  to  1851.  Records  had  also  been  kept  at  St.  Paul  from  1872 
to  1878  and  at  Dulnth  from  1873  to  1877. 

All  of  these  points  were  quite  favorably  located  for  the  section  of  country  under 
examination,  so  that,  to  start  with,  a  very  fair  idea  of  the  average  precipitation  was 
obtainable.  No  attention,  however,  worth  mentioning  had  been  paid  to  evapora- 
tion or  loss  ,by  absorption  into  the  soil,  aud  the  proportion  of  the  rainfall  that 
reached  the  streams  was  at  that  time  in  this  section  of  the  country  an  unknown 
quantity. 

Naturally,  during  the  surveys  the  quantity  of  water  moving  was  measured  as 
often  as  possible,  but  the  periods  were  short  and  a  few  gaugiugs  did  not  go  far  to- 
ward determining  the  ran^e  of  the  streams. 

Commencing  with  1878,  instruments  were  furnished  survey  parties  for  measurine 
rainfall  and  evaporation,  and  regular  stations  were  established  as  near  the  proposed 
reservoirs  as  possible,  for  the  same  purpose — at  Red  Lake,  Leech  Lake,  White 
Earth,  Wansau,  Crow  Wing,  and  Taylors  Falls.- 

At  Crow  Wing,  on  the  Mississippi  River,  aud  at  Taylors  Falls,  on.  the  St.  Croix, 
regular  gaijffing  stations  for  the  purpose  of  taking  daily  measurements  were  estab- 
lished. At  Crow  Wing  separate  gaugings  were  mad^  of  the  Mississippi  and  Crow 
Wing  rivers;  at  Taylors  Falls,  of  the  St.  Croix  only.  These  measurements  were  con- 
tinued for  just  one  year— October,  1881,  to  November,  1882. 

The  basin  of  the  Mississippi  River  above  Crow  Wing  contained  7,283  square  miles. 
The  measurements  showed  that  151,644,239,424  cubic  feet  of  water  passed  Crow  Wing 
during  the  year,  an  average  diseliarge  of  4,791  cubic  feet  per  second. 

The  minimum  discharge  was  1,905  cubic  feet  per  second,  on  February  25,  1882 ;  the 
maximum  10,837  cubic  feet  per  second,  on  May  23,  1882. 

The  average  rainfall  at  the  four  stations  nearest  to  the  basin,  Moorhead,  Leech 
Lake,  Dulurh,  and  Crow  Wing,  was  32.65  inches.  The  measured  discharge  as  given 
showed  that  about  9  inches  of  the  rainfall  (a  little  less  than  one-third  of  the  total 
precipitation)  reached  the  river  that  year.  Incidentally  it  should  be  mentioned 
that  1881  and  1882  were  years  of  unusually  large  precipitation.  There  were  floods 
on  the  lower  river  both  years. 

The  basin  of  the  Upper  Mississippi  River  is  generally  sandy,  with  large  marsh  and 
lake  areas.  Clay,  wnen  found,  is  at  considerable  depths,  and  there  is  but  little 
Tock  in  place. 

The  slope  of  the  Upper  Mississippi  River  averages  about  0,49  of  a  foot  per  mile. 

The  Crow  Wing  basin  contained  about  3,576  s(iuare  miles.  The  observed  rainfall 
at  three  stations,  Moorhead,  Leeoh  Lake,  and  Crow  Wing,  averaged  30.85  inches. 

The  measured  discharge  for  the  year  was  101,641,592,448  cubic  feet,  an  average 
of  3,200  cubic  feet  ^er  second.  Maximum  discharge,  10,160  cubic  feet  per  second. 
May  13 :  minimum  discharge,  891  cubic  feet  per  second,  February  23, 1882. 

The  (uscharge  in  this  case  showed  that  a  little  over  12  inches,  about  40  per  cent  of 
the  rainfall,  reached  the  river. 

The  basin  of  the  Crow  Wing  has  more  clay  and  less  sand  than  that  of  the  Missis- 
sippi River  and  the  lake  and  marsh  areas  are  less  extensive.  The  slope  of  the  Crow 
Wing  averages  1.25  feet  per  mile. 

The  basin  of  the  St.  Croix  River  contains  5,950  square  miles.  The  measured 
rainfall  at  two  stations,  Dnluth  and  Taylors  Falls,  averaged  32.58  inches.  The  meas- 
ured discharge  during  the  year  was  224,918,931,168  cubic  feet,  showing  that  nearly 
60  per  cent  reached  the  river. 

The  maximum  discharge  was  35,775  cubic  feet  i)er  second,  May  13,  1882;  the  mini- 
mnm  2,523  cubic  feet  per  second,  January  25,  1882;  the  average  for  the  year,  7,100 
cubic  feet  per  second. 

In  the  basin  of  the  St.  Croix  there  are  large  areas  of  rock  in  place  on  the  upper 
tributaries,  and  there  are  also  extensive  marsh  areas.  Lower  down  there  are  large 
tracts  of  sandy  soil  of  considerable  depths  in  some  places;  in  others  alluvial  soil 
with  clay  snbsoU.  ^^gi^.^^^  ^y  K^UkJW  LC 
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The  hlope  of  the  St.  Croix  River  averages  about  3.33  feet  per  mile. 

Tlie  general  characteristics  of  the  several  basins  under  examination  have  been 
mentioned  on  account  of  the  considerable  difference  in  the  obsen^ed  results. 

Prior  to  these  investigations  it  had  been  assumed  that  one-third  or  more,  likely 
*one-fourth,  of  the  rainfall  could  be  estimated  as  available.    In  this  case  the  facte 
proved  to'  bo  more  favorable  than  the  original  estimates. 

The  results  obtained  are  not,  however,  in  any  way  remarkable.  Similar  observa- 
tions in  other  localities,  mostly  in  the  eastern  States,  go  to  show  that  all  the  way 
from  25  to  75  per  cent  of  the  rainfall  reaches  the  streams.  « 

Long-continued  observations  also  prove  that  there  arc  considerable  variations  in 
the  same  localities,  under  ditTerent  conditions.  As  a  rule,  the  smaller  the  precipita- 
tion the  smaller  the  percentage  that  reaches  the  streams.  On  the  other  hand,  the 
greater  the  slope  of  a  river  tlie  greater  the  percentage  of  the  precipit-ation  that 
reaches  it. 

As  to  the  loss  ftom  evaporation  in  open  reservoirs,  the  results  of  the  investigation 
in  that  direction  proved  that  in  this  section  of  the  country  there  was  an  average  loss 
of  about  one-tenth  of  an  inch  per  day  during  the  six  warmer  months,  and  very  con- 
siderably less  during  the  remaining  six  mouths,  the  total  loss  being  probably  a  little 
less  than  the  average  rainfall  on  the  area  exposed — about  27  inches. 

As  the  exposed  areas  of  the  reservoirs  and  the  discharging  river  are,  in  every  caee, 
very  8mall  in  proportion  to  the  areas  of  the  watersheds,  this  loss  was  considered  to 
cut  a  very  small  ngnre  in  the  calculations.  It  was  simply  assumed  that  the  rainfall 
and  evaporation  on  the  exi>osed  water  surfaces  were  equal. 

June  14, 1880,  an  appropriation  of  $75,000  was  made  for  the  construction  of  an  "ex- 
perimental dam"  at  Lake  Winnibigoshish.  It  was,  however,  over  a  year  later,  in 
December,  1881,  before  the  work  was  actually  commenced. 

In  the  meantime,  among  other  preparatory  arrangements,  a  plan  was  prepared 
which  waM  submitted  to  a  Board  of  Engineers  appointed  by  the  Chief  of  Engineers 
for  that  purpose. 

The  plan  as  adopted,  and  after  which  the  dam  was  finally  built,  was  substantially 
as  follows : 

The  body  of  the  dam  consists  of  an  earth  embankment  10  feet  wide  on  top,  20  feet 
high  above  low  water,  with  a  slope  of  2  feet  to  1  foot  in  both  back  and  face.  The 
slopes  and  top  are  covered  with  a  layer  of  clay  2  feet  thick,  protected  on  the  face  and 
top  by  a  layer  of  stone  18  inches  thick.  On  the  back  the  layer  of  clay  is  covered, 
with  a  heavy  sod,  protected  as  far  up  as  it  is  liable  to  be  affected  by  backwater,  by 
a  layer  of  stone  as  on  the  face. 

A  center  core  of  puddled  clay,  5  feet  thick  at  the  bottom,  extends  the  full  length 
of  the  embankment  and  there  is  a  timber  diaphragm  running  through  the  center  of 
the  puddle  wall. 

Before  the  embankment  was  built  the  area  to  be  occupied  was  inclosed  by  sheet- 
piling,  and  the  surface  material,  mostly  muck,  was  removed  to  a  depth  of  about  6 
feet.  On  completion  of  the  work  these  rows  of  sheet-piling  were  left  in  place  as  an 
additional  prot-ection  to  the  bank.  The  portion  of  the  dam  occupied  bv  the  sluices 
is  composed  of  crib  work,  filled  with  stone^  supported  at  each  end  by  crib  abutments 
also  filled  with  stone. 

There  are  twenty  discharge  sluices  5  feet  square  and  one  6-foot  log  sluice.  The 
log  sluice  extends  to  the  top  of  the  dam,  and  is  j)rovided  with  an  adjustable  bottom, 
that  can  be  raised  or  lowered  to  suit  ^he  stage  of  water  in  the  reservoir. 

Below  the  sluices,  bet\^een  the  downstream  extensions  of  the  abutments,  there  la 
an  apron  120  feet  long;  a  wall  of  crib  work  across  the  lower  end  forms  the  whole 
into  a  big  swash  basin,  for  the  purpose  of  breaking  up  the  destructive  force  of  the 
water  below  the  dam. 

The  timber  portion  of  the  dam  is  supported  on  piles.  There  are  five  rows  of  sheet 
piliTig  under  this  part  of  the  work,  three  under  the  main  wall  and  abutments,  and 
two  at  the  extremities  of  the  aprons.  There  is  a  short  apron  extending  to  the  end 
of  the  abutments  above  the  sluices. 

The  sluices  are  operated  by  timber  gates  working  in  grooves,  controlled  by  hoisting 
machines  on  top  of  the  wall  over  each  gate. 

The  work  on  this  dam  was  commenced  in  the  latter  pskrt  of  December,  though  a 
party  was  started  out  a  month  earlier  for  the  purpose  of  repairing  the  existing  roads 
and  bridges  and  swamping  new  roads. 

The  work  during  the  winter  consisted  in  getting  supplies  of  all  kinds,  including 
subsistence,  tools,  machinery,  etc.,  to  the  works.  Nearly  a  year's  supply  wasneoes- 
saiy,  as  the  roads  were  impracticable  except  during  the  winter,  building  quarters 
and  getting  out  logs  for  the  lumber  required  in  the  dam.  One  million  five  hundred 
and  ninety-one  thousand  feet,  B.  M.,  of  logs,  and  1,500  piles  were  cut  and  banked  dur- 
ing the  winter. 

The  logs  were  towed  to  dam  site  as  soon  as  the  lake  opened,  and  were  sawed  into 
lumber  by  the  sawmill  that  had  been  erected  for  the  purpose.    A  steamboat,  built 
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above  Pokegama  Falls  the  preceding  year,  wa«  purchased  and  used  in  connection 
"with  the  Inmfoering  operations.  The  first  pile  was  driven  April  22,  1882.  The  dam 
was  completed  in  August^  1884. 

Leech  liake  Dam  was  commenced  in  September,  1888.  The  prelimiriaify  operations 
were  much  the  same  as  at  Winnibigoshish;  quarters  were  built,  logs  cut  ana  banked^ 
piles  cut  and  hauled  to  the  work,  etc. 

This  dam  is  3^600  feet  long,  2,600  feet  of  embankment,  and  1,000  feet  of  timber  dam 
on  pile  foundation.  The  timber  portion  of  the  dam  is  simply  a  row  of  open  sluices. 
The  walls  are  of  12-inch  by  12-inch  timbers.  The  sluices  are  6  feet  wide  and  12  feet 
long,  open  at  the  top,  excepting  the  stringers  that  tie  the  walls  together  and  the  foot- 
way for  the  dam  tenders. 

The  discharge  is  controlled  by  stop  plank  working  in  grooves.  The  timber  poi-tion 
of  the  dam  is  supported  by  tliree  rows  of  piles.  Leakage  under  the  dam  is  prevented 
by  two  rows  of  sneet  piling. 

The  embankment  is  formed  of  sand  and  gravel  covered  with  sod  and  faced  with 
stone. 

In  the  center  of  the  embankment  there  are  two  rows  of  sheet  piling  about  7  feet 
apart,  supported  by  capped  piles.  The  space  between  the  rows  of  slieot  piling  is 
filled  with  selected  material  found  in  the  locality,  a  mixture  of  clay  and  sand. 

The  bank  is  9  feet  wide  on  top,  slope  on  the  face  of  the  dam  2  to  1 ;  on  the  back 
li  to  1.  Top  of  bank  4  feet  above  flowage  line.  This  dam  will  raise  the  lake  6  feet 
above  the  low-water  stage.       ^ 

Pokegama  Dam  was  commenced  in  June,  1883.  It  is  built  on  the  same  general 
plan  as  that  of  the  timber  portion  of  the  Winnibigoshish  Dam,  timber  cribs  filled 
with  stone,  with  the  exception  that,  there  being  rock  in  place  <at  Pokegama,  the 
cribs  were  built  on  and  secured  to  the  rock^  concrete  being  used  to  fill  up  the  irreg- 
ularities and  bed  the  bottom  timbers.  Length  of  dam  380  feet,  width  26  feet. 
There  are  thirty  discharge  sluices  5  feet  by  4  feet,  and  an  8-foot  log  sluice. 

The  log  sluice  is  operated  by  a  Parker-Tainter  gate,  the  discharge  sluices  by  ordi- 
nary timber  gates  working  in  vertical  grooves,  controlled  by  gearing  at  the  top  of 
the  dam. 

Pokegama  Dam  was  completed  in  October,  1884. 
.    Fincliiver  Dam, — The  construction  of  Pine  River  Dam  was  commenced  in  Febru- 
ary, 1884.    The  length  of  the  dam  is  1,500  feet;  235  feet  of  timber  cribs  filled  with 
stone,  and  1,265  feet  of  embankment. 

The  bank  has  a  diaphragm  of  timber  in  the  center  of  a  puddle  wall,  similar  to  that 
at  Winnibigoshish.  The  crib  work  is  supported  by  piles.  There  are  six  rows  of 
sheet  piling.  The  space  between  two  of  the  rows  of  sheet  piling  is  filled  with  pud- 
dled clay  capped  with  concrete.  The  spaces  under  the  floor  and  between  the  cap 
timbers  are  filled  with  mortar  cement,  injected. 

In  addition  to  the  dam  proper,  a  dike  167  feet  lon^  and  13  feet  high  was  built  at 
a  low  point  in  the  ridge  surrounding  one  of  the  main  lakes  in  the  reservoir.  The 
water  is  raised  17  feet  by  this  dam.  There  are  13  discharge  sluices  4  feet  by  4  feet 
and  one  10-foot  log  sluice.  The  latter  is  so  arranged  with  stop  plank,  working  in 
ffTOOves,  that  the  logway  can  be  adapted  to  any  stage  of  water  in  the  rescKvoir.  The 
dam  was  completed  November,  1886,  at  a  total  cost  of  $90,388.92.  The  completion  of 
the  Pine  River  Dam  brought  the  construction  operations  to  a  close. 

One  more  dam  is  contemplated  on  the  Mississippi  River  at  Sandy  Lake,  and  it  is 
proposed  to  raise  Pokegama  Dam  2  feet.  The  proposed  change  at  Pokegama  will  so 
much  increase  the  capacity  of  that  reservoir  fts  to  do  away  with  the  necessity  for  the 
proposed  dams  at  Mud  Lake  and  Vermilion. 

From  the  latest  revision  of  the  estimates,  the  four  dams  now  in  operation  are  capa- 
ble of  retaining  about  77,000,000,000  cubic  feet  of  water. 

Leech  Lake  Reservoir 22,000,000,000 

Lake  Winnibigoshish  Reservoir 45, 000, 000, 000 

Pokegama  Reservoir 3,000,000,000 

Pine  River  Reservoir 7,000,000,000 

*rotal 77,000,000,000 

sufficient  to  furnish  about  10,000  cubic  feet  per  second  for  ninety  days. 

With  the  proposed  dam  at  Sandy  Lake  and  the  change  at  Pokegama  the  capacity 
of  the  holding  grounds  will  be  increased  to  about  83,000,000,000  cubic  feet,  sufficient 
to  furnish  10*(X)  cubic  feet  per  second  for  ninety  days. 

Of  course  it  would  probably  be  out  of  the  question,  under  any  circumstances,  to 
discharge  10,000  cubic  feet  or  more  per  second  from  the  rcservpir  dams ;  the  quantity 
mentioned  is  merely  intended  to  give  an  idea  of  the  value  of  83,000,000,000  cubic  feet 
of  water  as  expressed  in  a  supply  for  a  given  period  of  time. 

The  conditions  thus  far  have  not  been  favorable  for  the  retention  of  very  large 
<luaiititia8  of  water.    Eighteen  hundred  and  eighty-t^yo  was  the  last  high- water 
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year;  1883,  1H84,  18«r>,  and  1886  were  unusually  dry,  and  in  1887,  though  there  ' 

about  tU«  average  rainfall,  the  entire  country  ha<i  bec»»me  so  thoroughly  dried  out 
that  the  proportion  of  rainfall  that  reached  the  lakes  and  rivers  was  very  much  less 
than  the  usi»al  supply.  'J'he  two  main  reservoirs — ^Lcerh  Lake  and  Lake  Winni- 
higoshish^-were  first  closed  for  the  retention  of  water  in  the  spring  of  1884.  They 
have,  consequently,  had  the  full  benefit  of  the  drought.  From  other  causes,  in  ad- 
dition to  the  drought,  the  retention  of  large  quantities  of  water  has  to  an  extent 
been  inteifered  with. 

In  the  original  calculations  on  the  amount  of  water  available  for  storage  purnoses. 
as  previously  mentioned,  the  mean  discharge  of  the  streams  afi'ected  was  allowed 
for,  and  it  was  believed  that  such  quantity  would  be  sufficient  to  meet  all  require- 
ments except  at  such  times  as  it  would  be  necessary  to  permit  the  flow  of  water  for 
the  benefit  of  navigation.  Since  the  construction  of  the  dams  that  has  not,  how- 
ever, been  the  case,  or,  at  any  rate,  has  not  been  considered  so  by  those  interested 
in  various  enterprises  on  the  lakes  and  rivers  in  the  reservoir  country,  and  demands 
have  been  made  from  every  side  for  more  water.  One  of  the  main  causes  bf  loss  hae 
been,  so  far,  the  water  required  to  sluice  logs  at  times  when  additional-  water  was 
not  required  for  the  purposes  of  navigation. 

Another  has  been  tiie  comitruction  of  a  large  number  of  small  dams  on  the  minor 
tributaries  by  the  lumbermen.  None  of  these  dams  retain  any  very  large  quantity 
of  water,  but  in  the  aggregate  the  amount  is  sufficient  to  materially  affect  tne  main 
river,  ana  the  consequence  is  that  more  water  from  tlie  reservoirs  is  required  to  keep 
up  the  mean  discharge.  Demands  have  also  been  mad^by  the  millers  at  Minneapolis 
and  by  the  steamboat  men  on  the  upper  river  for  more  water  for  their  interests.  As 
a  rule  they  did  not  get  it,  but  the  result  has  been,  more  water  has  been  furnished 
than  was  originally  expected  would  be  necessary,  rather  than  involve  t^e  Gorem- 
ment  in  endless  claims  for  damages. 

The  attention  of  the  General  Grovernment  has  been  called  to  this  feature  of  the 
case,  and  legislation  has  been  asked  for,  which  may  define  the  rights  of  all  parties, 
and  in  all  probability  the  entire  arrangement  will  soon  be  controlled  by  special 
laws. 

In  Wisconsin  the  lumbermen  were  at  first  very  enthusiastio  on  the  question  of 
Government  reservoirs;  but  of  late  years  they  have,  however,  obtained  control  of 
most  of  the  important  streams,  and  it  is  believed  that,  recognizing  the  fact  that 
their  interests  can  not  help  being  more  or  less  antagonized  by  the  retention  of  water 
for  the  benefit  of  navigation,  they  are  now  to  a  great  extent  opposed  to  their  con- 
struction. In  all  probability  this  opposition  is  the  cause  of  tne  work  not  having 
been  started  in  that  State. 

In  spite,  however,  of  the  somewhat  unfavorable  conditions  under  which  the  com* 
pleted  reservoirs  have  so  far  been  operated,  the  results  have  been  very  encouraging, 
and  foreshadow  what  can  probably  be  done  under  reasonably  favorable  circiifm- 
stances.  As  previously  mentioned,  the  two  main  reservoirs — Leech  Lake  and  Lake 
Winnibigoshish — were  first  closed  for  the  retention  of  water  in  the  spring  of  1884, 
the  first  on  the  14th  of  March,  the  latter  on  the  3d.  Leech  Lake  Dam  was  kept 
closed,  or  rather  partially  closed,  nutil  about  the  middle  of  July.  During  that 
period  the  lake  was  raised  about  1.4  feet^  indicatiug  an  accumulation  of  about 
8,000,000,000  cubic  feet  of  water.  Commencing  on  the  19th  of  July,  a  stea<ly  flow  of 
water  was  permitted  until  the  13th  of  October.  The  discharge'  in  July  was  600 
cubic  feet  per  second.  From  the  1st  of  August  until  the  13fch  of  October  the  aver- 
age discharge  was  about'  590  cubic  feet  per  second.  The  ordinary  low-water  dis- 
charge of  Leech  Lake  is  less  than  300  cubic  feet  per  second. 

Lake  Winnibigoshish  Reservoir  was  kept  closed  until  June  15.  The  lake  was 
raised  2.3  feet;  an  accumulation  of  about  6,000,000,000  cubic  feet  of  water.  From 
the  15th  of  June  until  the  20th  of  October  a  steady  discharge  was  permitted.  In 
June  and  July  the  discharge  averaged  1,000  cubic  feet  per  second;  m  August,  700 
cubic  feet  per  second;  in  September,  670  cubic  feet;  in  October,  until  the  dam  was 
closed,  450  cubic  feet  per  second.  The  low- water  discharge  at  Lake  Winnibigosh- 
ish is  about  450  cubic  feet  per  second. 

Briotly  summarized,  the  operation  of  the  dams  in  1884,  a  very  dry  year,  resulted 
in  the  accumulation  of  about  12,000.000,000  cubic  feet  of  water  during  an  average 
period  of  115  days.  Leech  Lake  127,  Winnibigoshish  104,  and  after  the  dams  were 
opened  the  furnishing  of  a  supply  for  at  least  one-half  the  period  of  discharge  of 
about  double  the  usual  supply  for  the  time  of  year.  The  first  year's  accumulation 
was  not  expected  to  amount  to  much.  A  considerable  quantity  of  water  was  re- 
leased from  the  reservoirs  for  various  purposes  before  tne  regular  dispharge  was 
commenced,  and  as  Pokegama  Dam  was  still  unfinished,  no  attempt  was  made  to 
accumulate  or  to  discharge  any  very  large  quantity  of  water  that  year. 

During  the  following  winter  all  of  the  dams  were  partially  closed,  only  sufficient 
water  being  allowed  to  pass  to  keep  up  the  usual  winter  discharge  at  Pokegamac— 
between  400  and  500  cubic  feet  per  second.     When  navigation  opened  in  the  spring 
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of  1B85  the  discharge  from  Pokegama  was  increased  to  about  1,000  cabio  feet  per 
second,  sufficient  for  the  purposes  of  navigation  on  the  upper  river,  no  water  at  that 
tipie  being  required  on  the  river  at  and  below  St.  Paul;  and  as  most  of  this  1,000 
cubic  feet  per  second  came  from  Pokegama  Reservoir,  a  considerable  quantity  of 
water  was  allowed  to  accumulate  in  the  upper  reservoirs. 

The  river  at  and  below  St.  Paul  in  the  early  summer  of  1885  was  at  a  very  low 
staple,  and  it  was  concluded  to  make  an  experimental  discharge  from  the  reservoirs. 
This  was  expected  to  begin  early  in  July,  but  from  various  causes — amon^  others  the 
probable  damage  to  certain  hay  lands  below  Pokegama,  which  seemed  bkely  to  de- 
velop claims  for  damages — the  discharge  was  not  commenced  at  Pokeg&ma  until  the 
15th  of  August. 

The  dams  at  Winnibigoshish  and  Leech  Lake  were,  however,  opened  about  the  1st 
of  August  to  permit  the  accumulation  of  a  considerable  quantity  of  water  in  the 
Pokegama  Beservoir  prior  to  the  proposed  discharge.  Up  to  that  time,  the  1st  of 
August,  the  rise  in  Leech  Lake  Reservoir  had  been  about  3  feet,  indicating  an  accu- 
mulation of  about  15,000,000,000  cubic  feet  of  water;  and  in  Winnibigoshish  about 
7  feet,  an  accumulation  of  about  20,000,000,000  cubic  feet.  The  discharge  in  Auffust 
from  Leech  Lake  averaged  1,200  cubic  feet  per  second ;  in  September,  1,000  cubic  Feet: 
in  October,  450  cubic  feet.  From  Winnibigoshish,  in  August,  the  discnarge  averaged 
2,000  cubic  feet  per  second;  in  September,  1,800  cubic  feet;  in  October,  1,000  cubic 
feet.  The  greatest  quantity  of  water  passed  at  one  time  was  about  3,200  cubic  feet 
per  second  from  the  Winnibigoshish  Reservoir  in  August. 

At  Pokegama,  the  distributing  reservoir,  up  to  the  15th  of  August,  the  discharge 
had  been  kept  up  to  about  1,000  cubic  feei  per  second.  On  that  date  the  water  from 
the  upper  dams  commenced  to  arrive  in  large  quantities,  and  the  discharge  was  rap- 
idly increased.  During  the  remaining  fifteen  days  of  August  the  average  was  about 
2,700  cubic  feet  per  second;  in  September  the  average  was  about  3,000  cubic  feet;  in 
October,  2,800  cubic  feet;  and  during  the  first  fifteen  days  of  November,  1,700  cubfc 
feet,  per  second. 

The  greatest  discharge  was  3,200  cubic  feet  per  second  for  several  days  during  the 
latter  part  of  September.  After  the  15th  of  November  the  discharge  was  reduced  to 
the  usual  winter  supply  for  the  lower  river. 

In  1886  the  accumulation  of  water  in  Leech  Lake  was  abont  15,000,000,000,  as  indi- 
cated by  a  rise  of  2.8  feet  up  to  the  1st  of  July.  The  discharge,  in  August,  was  about 
1,000  cubie  feet  per  second;  in  September,  750  cubic  feet;  and  in  October,  up  to  the 
15th,  about  700  cubic  feet  per  second. 

Large  quantities  of  water  had,  however,  been  drawn  from  the  lake  in  June  and 
July  prior  to  the  regular  discharge  that  was  commenced  in  August  for  the  purpose 
of  keeping  up  a  navigable  stage  on  the  upper  river,  which  was  that  year  at  a  very 
low  sta^e. 

In  Winnibigoshish  the  accumulation  was  about  22,000,000,000  cubic  feet,  as  indi- 
cated by  a  rise  of  7i  feet  in  the  lake.  During  June  the  discharge  was  about  1,100 
cubic  feet  per  second ;^  in  July  and  August,  about  2,000  cubic  feet;  in  September, 
1,000  cubic  feet,  and  in  October,  about  800  cubic  feet,  per  second.  By  the  1st  of 
November  the  head  in  the  lake  had  been  reduced  about  6  feet. 

At  Pokegama,  the  discharge,  in  June,  averaged  about  1,800  cubic  feet  per  second ; 
in  July,  1,600  cubic  feet:  in  August,  2,200  cubic  feet;  in  September,  2,400  cubic  feet; 
in  October,  1,900  cubic  leet,  and  in  November,  1,200  cubic  feet  per  second. 

The  Pine  River  dam  having  been  completed  and  closed  in  the  spring  of  1886,  a  dis- 
charge from  ^at  reservoir  was  added  to  the  discharge  from  the  upper  reservoirs.  Up 
to  the  Ist  of  June  there  was  a  rise  in  the  reservoir  of  6^  feet.  During  the  month  of 
May,  there  was  a  discharge  of  600  cubic  feet  per  second;  in  June,  500  cubic  feet;  in 
July,  400  cubic  feet;  in  August,  250  cubic  feet;  in  September.  150  cubic  feet  per 
second.    The  low- water  discharge  of  Pine  River  is  about  150  ouoic  feet  per  second. 

In  1887  up  to  the  Ist  of  Auffust,  there  was  an  accumulation  in  Leech  Lake  of  about 
10,000,000,OiDO  cubic  feet.  This  water  was  let  out  as  follows?  In  August,  550  cubic 
feet  per  second;  in  September,  475  cubic  feet;  in  October,  425  cubic  feet  per  second. 

At  Winnibigoshish  the  accumulation  was  about  the  same — 10,000,000,000  cubic  feet. 
The  discharge,  in  August,  was  1,500  cubic  feet  per  second ;  in  September,  1,000  cubic 
feet ;  in  October,  800  cubic  feet  per  second. 

The  comparatively  small  accumulation  and  discharge  from  Leech  Lake  and  Win- 
nibigoshish was  caused  by  the  heavy  drafts  that  had  been  made  on  the  reservoirs 
during  the  months  preceding  those  above  mentioned,  mainly  to  keep  the  upper  river 
up  to  a  navigable  stage  and  to  an  extent  for  the  movement  and  sluicing  of  logs. 

At  Pokegama,  the  discharge  from  May  1  to  August  1  averaged  about  1,100  cubic 
feet  per  second.  In  August,  1,875  cubic  feet;  in  September,  1,800  cubic  feet,  and  in 
October,  1,500  cubic  feet  per  second. 

At  Pine  River  Reservoir  there  was  an  accumulation  of  about  2,500,000,000  cubic  feet, 
as  indicated  by  a  rise  of  7  feet.    During  the  last  ten  days  of  June  a  discharge  was 
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permitted  of  600  cubic  fe«t  per  necond;  iu  July,  530 cubic  feet;  in  Angust,  668  cubic 
feet;  in  September,  363  cnbie  feet,  aud  in  October,  204  cubic  feet  per  second. 

The  fore^oinff  brings  the  operation  of  the  reservoirs  up  to  date.  I  have  gone  some- 
what into  the  details  of  the  operations  at  each  reservoir, 'to  show  when  and  where 
the  water  was  accumulated  and  how  it  was  disposed  of.  In  considering  the  resolts 
it  willdonly  be  necessary  to  refer  to  the  discbarges  ftom  Pokegama  and  Pine  Rirer. 

Now,  as  to  what  has,  so  far,  bei'n  accomj^ish^  by  the  reservoirs. 

In  1885,  the  first  year  in  which  any  considerable  discharge  was  made,  the  dis- 
charge from  Pokegama  during  the  last  15  days  of  August  was  2,700  cubic  feet  per 
second;  in  September,  30  days,  3,000  cubic  feet  per  second;  in  October,  31  days, 
2,800  cubic  feet  per  sec4>nd;  and  in  November,  30  days,  1,700  cubic  feet  per  second. 
The  mean  low- water  discharge  of  the  Mississippi  River  at  Pokegama,  is  about  850 
cubic  feet  ^er  second,  as  determined  by  long-continued  observations  at  that  point. 
This  quantity  was  all  that  could  reasonably  nave  been  expected,  under  the  existing 
circumstances  of  rainfall,  etc.,  duriug  the  months  of  August.  September,  October, 
and  November.  It  is  reasonable  to  suppose,  therefore,  that,  the  reservoirs  added  to 
the  low-water  discharge  of  the  river  during  the  last  15  days  of  August  1,850  cubic 
feet  per  second;  in  September,  2,150  cubic  feet  per  second;  in  October  1,950  cubic 
feet  per  second ;  in  November,  850  cubic  feet  per  second ;  an  average  of  nearly  2,000 
cubic  feet  per  second  for  the  first  76  days,  or  an  average  of  l,'n5  cubic  feet  per 
second  for  the  entire  107  days. 

The  mean  low-water  discharge  at  St.  Paul  is  estimated  at  about  5,000  cubic  feet 
per  second.  Consequently  the  ouantity  of  water  supplied  was  equal  to  40  per  cent  of 
the  low- water  discharge  at  St.  Paul  for  the  first  76  days. 

In  1886  the  discharge  was  commenced  in  May  with  600  cubic  feet  per  second  ftom 
Pine  River  and  about  1,000  cubic  feet  per  second  from  Pokegama  j  in  June,  the  joint 
discharge  was  2,300  cubic  feet  per  second;  in  'Tnly,  2,000  cubic  feet;  in  August, 
2,'450  cubic  feet;  in  September,  2,550  cubic  feet;  in  October  1,900  cubic  feet,  and  in 
November,  1,200  cubic  feefper  second  from  Pokegama  only. 

Figuring  on  the  basis  that  the  low-water  discharge  was  all  that  could  have  been 
expected  but  for  the  reservoirs,  and  this  was  even  more  true,  if  x>ossible,  in  1886  than 
in  1885,  for  that  year  the  precipitation  was  probably  less  thaTi  any  year  since  1864, 
the  phenomenally  low- water  year,  the  addition  to  the  supply  for  the  lower  river  was 
as  follows :  In  May,  450  cubic  feet  per  second  from  Pine  Kiver  and  150  cubic  feet 
per  second  from  Pokegama;  in  June,  1,300  cubic  feet  per  second  from  the  two  reser- 
voirs; in  July,  1,000  cubic  feet  per  second  from  the  two  reservoirs;  in  An^st,  1,450 
cubic  feet  per  second  from  the  two  reservoirs;  in  September,  1,550  cubic  feet  per 
second  from  Pokegama  only ;  in  October,  950  cubic  feet  per  second  from  Pokegama 
only ;  in  November,  350  cubic  feet  per  second  from  Pokegama  only :  an  average  sup- 
ply over  and  above  the  mean  low-water  discharge  from  tlie  Ist  of  June  to  the  1st  of 
November,  a  period  of  153  days,  of  1,255  cubic  feet  per  second,  just  about  one-quar- 
ter the  low- water  discharge  at  St.  Paul. 

In  1887  operations  were  commenced  by  discharging  1,100  cubic  feet  per  second 
from  the  Pokegama  Reservoir  in  May.  In  June  the  discharge  from  Pokegama  was 
1,100  cubic  feet  per  second  and  for  the  last  ten  days  of  the  month  600  cubic  feet  pe¥ 
second  from  Pine  River  Dam.  In  July  the  discharge  from  both  reservoirs  was  1^630 
cubic  feet  per  second;  in  August,  2,433;  in  September,  2,163;  and  in  October,  1,700 
cubic  feet  per  second. 

Figuring  on  the  same  basis  as  in  1885  and  1886,  the  extra  supply  in  July  was  630 
cubic  feet  per  second;  in  August,  1,433  cubic  feet;  in  September,  1,1^  cubic  feet, 
and  in  October,  700  cubic  feet  per  second.  The  average  extra  supply  from  the  Ist  of 
July  to  the  1st  of  November,  123  days,  was  about  l,m)0  cubic  feet  per  second,  one- 
fifth  of  the  moan  low- water  discharge  at  St.  Paul. 

The  decrease  in  the  supply  from  40  per  cent  of  the  low- water  discharge  at  St.  Paul 
in  1885  to  20  per  cent  of  the  same  in  1887  was  in  part  caused  by  the  longer  period  of 
discharge,  but  mainly  by  the  continued  drought,  as  the  quantity  of  water  stored  in 
the  reservoirs  during  the  usual  high- water  period  steadily  decreased.  The  eflfect  of 
the  flow  of*" water  from  the  reservoirs  during  the  several  discharges  was  noted  on 
gauges  established  at  various  points  on  the  river  below. 

At  the  time  of  the  discharge  in  1885  all  of  the  tributary  streams  between  this  city 
and  Pokegama  Falls  were  known  by  actual  measurements  and  observations  to  be 
steadily  falling,  and  the  river  at  St.  Paul  was  also  falling  at  the  rate  of  a  tenth  of  a 
foot  per  day.  The  fall  at  St.  Paul  continued  for  eight  days  after  the  discharge  at 
Pokegama  was  commenced,  showing  that  that  was  about  the  time  required  for  the 
water  to  pass  over  the  391  miles  between  this  city  and  the  main  distributing  dam. 
The  gauge  records  give  the  best  idea  of  the  progp*ess  and  effect  of  the  discharge. 
From  the  observed  effect  at  St.  Paul  and  the  series  of  observations  made  at  the  time 
it  is  believed  that  the  discharge  of  that  year  added  at  least  1^  feet  to  the  stage  of 
water  at  St.  Paul.  Duriug  the  time  of  discharge  there  were  no  rains  that  could 
*'^ve  produced  any  material  effect  on  the  river. 
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The  conclusion  of  a  board  of  engineers  appointed  by  the  Chief  of  Engineers  was 
that  the  extra  2,000  cnbic  feet  per  second  supplied  to  the  river  at  Pokegama  in  18S5 
caused  an  increased  depth  at  St.  Paul  of  0.96  of  a  foot;  at  Hastings,  27  miles  below, 
0.87  of  a  foot,  and  the  effect  of  the  discharge  practically  ended  at  Winona,  125  miles 
below  St.  Paul,  with  a  rise  of  0.06  of  a  foot. 

This  report,  it  is  believed,  wa^  a  very  conservative  one  and  did  not  give  the  reser- 
voir question  the  benefits  of  anv  doubts  whatever.  As  for  loss  from  any  cause,  such 
as  evaporation  or  infiltration,  the  conclusion  of  the  board  was  that  such  loss  could 
not  exceed  5  per  cent  of  the  amount  furnished  at  Pokegama. 

As  a  result  of  a  series  of  observations  during  low  stages,  it  has  been  proved  that  an 
increase  of  100  cubic  feet  per  second  will  cause  a  rise  of  0.1  foot  at  8t.  Paul. 

It  is  unfortunate  for  the  reservoir  question  that  so  little  of  the  river  above  St.Paul 
is  navi|^able,  for  on  that  i^ortion,  naturally,  the,greate8t  effect  of  the  water  from  the 
reservoirs  has  been  exhibited.  At  Grand  Rapids,  in  1885,  during  the  discharge  there 
was  a  rise  of  5.2  feet,  and  at  Aitkin,  165  miles  below,  a  rise  of  3  feet  and  a  propor- 
tional lise  to  the  Falls  of  St.  Anthony.  This  effect,  as  may  be  noticed  on  the  gaufi;e 
sheet,  was  continued  during  the  entire  discharge.  Of  this  portion  of  the  river,  only 
165  miles  is  at  present  operated  on  by  steamboats,  and  consequently  the  resulting 
benefits  have  not  been  appreciated  to  the  full  extent. 

The  results  from  the  reservoirs  may  not  Seem  very  large,  but  when  it  is  considered 
that  what  has  been  done  has  been  accomplished  by  the  construction  of  only  four 
reservoir  dams,  and  that  storage  operatious  have  so  far  been  carried  on  through  four 
years  of  unusuaUy  low  water,  the  results  are  encouraging}  if  not  phenqmenaf. 

The  greatest  accumulation  at  any  one  time  was  about  35,000,000,000  cubic  feet  in 
1885 ;  with  that  accumulation  the  two  main  reservoirs  were  j  us t  about  half  full.  With 
the  reservoirs  full  (and  there  is  no  reason  to  suppose  but  that  they  can  be  easily 
filled  when  the  rainfall  gets  back  to  its  normal  condition),  there  is  every  reason  to 
believe  that  everything  that  has  been  claimed  for  the  system,  as  fifir'as  built,  will  be 
realized. 

Respectfully  submitted. 

R.  Davenport, 
Assistant  U,  8,  Engineer. 

MiJ.  W.  A.  Jones, 

Corps  of  Engineers f  U,  8.  A. 


IMPROVEMENT  OF  CHIPPEWA  RIVER,  INCLUDINa  YELLOW  BANKS,  WIS- 

'  CONSIN. 

The  plan  for  improvement  of  the  Chippewa  River  consists  in  revet- 
ment of  caving  bends  and  construction  of  dams  and  jettiQs  from  Eau 
Claire  to  the  confluence  of  the  stream  with  the  Mississippi  Biver,  a  dis- 
tance of  57  miles,  to  confine  the  low- water  volume  to  a  channel  of  nearly 
uniform  width  and  depth.  The  general  plan  for  improvement  was 
adopted  in  1877,  and  the  work  has  been  carried  on  in  accordance  with 
it,  varying,  however,  more  or  less,  as  to  location  and  extent  of  dams, 
jetties,  etc. 

The  object  of  protection  of  the  Yellow  Banks  is  to  prevent  erosion  of 
the  high  sand  bluffs  or  banks  bordering  the  Chippewa  River  at  a  num- 
ber of  i)oints  below  E8u  Claire,  and  to  thereby  relieve  the  channels  of 
that  river  and  of  the  Mississippi  below  the  junction  of  the  two  streams 
from  the  masses  of  sand  contributed  by  those  banks.  The  plan  for  pro- 
tection consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  rock. 

The  examination  of  the  river  upon  which  th^  plan  and  estimate  were 
based  was  made  in  1874.  The  report,  dated  January  30, 1875,  of  this 
examination,  is  printed  in  Part  I,  Appendix  to  the  Annual  Bei)ort  of 
the  OMef  of  Eugineers,  pages  375-380.    In  that  report  the  estimate  of 
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tlie  cost  of  improvement,  iucluding  protecting  the  Yellow  Banks,  was 
$139,892.50. 

The  first  appropriation  for  improving  the  Chippewa  River  was  made 
in  1876,  and  the  first  for  protection  of  the  Yellow  Banks  was  made  in 

1882.  These  were  regarded  as  separate  and  distinct  works  until  the 
act  of  Congress  of  August  11, 1888,  appropriated  for  the  improvement 
of  the  Chippewa  River,  including  Yellow  Banks  in  said  river,  Wiscon- 
sin, continuing  improvement,  $10,000. 

The  estimated  cost,  including  all  expenditures  since  1876,  for  channel 
improvement  of  the  river,  as  revised  by  my  predecessor  in  1888  (see 
pages  1543, 1544,  Annual  Report  for  1888),  was  placed  at  $176,487.72. 
The  cost  of  protecting  the  Yellow  Banks,  as  revised  by  the  same  officer 
in  1883*  (see  page  1443,  Annual  Report  for  1883),  was  estimated  at 
$96,000,  making  the  total  cost  for  channel  improvement  and  the  pro- 
tection of  the  Yellow  Banks  $272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches  and  the  crossing  at  the  mouth  of  the 
river  was  extremely  difficult  at  that  stage,  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insuffi- 
cient depth.  Frequently  the  depth  of  water  on  the  bar  at  the  mouth 
of  the  river  was  but  10  or  12  inches. 

The  work  of  improvement  to  June  30, 1891,  has  provided  a  permanent 
channel,  3  feet  in  depth,  over  the  bar  at  the  mouth  of  the  river  and  ma- 
terially increased  the  depth  over  the  Durand,  Plum  Island,  Battle 
Island,  Wacouta.Island,  and  Flowerpot  Island  bars,  besides  straight- 
ening a  difficult  piece  of  river  at  the  Madison  Street  Bridge  in  ISau 
Claire,  and  the  stoppage  of  a  dangerous  cut-off  at  Dead  Lake.  Where 
the  improvements  have  been  completed  the  channels  are  3  feet  or 
more  in  depth.  The  channel  improvements  have  effected  a  reduction 
of  10  cents  per  thousand  in  the  cost  of  running  rafted  limiber  from  Eau 
Claire  to  the  mouth  of  the  river. 

Ko  work  of  consequence  has  been  done  at  the  Yellow  Banks  since 

1883.  At  that  time  revetments  of  the  banks  had  been  accomplished  as 
follows: 

At  Waubeek  Bank,  2,989  feet  long,  protection  completed. 

At  Rumseys  Bank,  4,500  feet  long,  piles  all  driven  and  1,850  linear 
feet  of  protection  completed. 

At  Mary  Dean  Bank,  6.900  feet  long,  piles  have  been  driven  for  625 
linear  feet  and  139  feet  oi  the  protection  completed. 

Total  expended  from  commencement  of  operation  in  1877  to  June  30, 
1891,  including  outstanding  liabilities,  $157,407.66. 

Operations  during  the  past  fiscal  year, — Operations  were  commenced 
last  fall  and  continued  until  March,  1892.  A  pile  boom  at  Dead  Lake 
Cut-off  was  built  to  protect  the  dam  at  that  place  from  the  wearing 
action 'of  loose  logs. 

Plum  Island  Flats  dam  ^o.  2  (1,000  feet)  was  built  and  three  founda- 
tion courses  of  brush  and  stone  of  the  main  portion  (500  feet)  of  Plum 
Island  Flats  dam  No.  3  were  laid.  Soon  after  the  ice  went  out  in  the 
spring  high  water  occurred,  and  the  river  has  since  remained  at  a  high 
stage,  so  that  the  effect  of  last  winter's  work  on  the  low- water  channel 
could  not  be  demonstrated;  but  it  is  believed  that  the  result  will  be 
beneficial  to  navigation  interests. 

During  the  year  two  bridges  spanning  the  river  have  received  official 
attention.  The  first,  the  Red  Cedar  Crossing  of  tiie  Chicago,  Mil- 
waukee and  St.  Paul  Railway,  is  being  rebuild  and  the  company  de- 
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dired  to  make  certain  alterations,  which,  after  an  examination  and  report 
by  me,  were  approved  by  tiie  Secretary  of  War. 

The  second  was  the  highway  bridge  at  Diirand,  Wis.,  against  which 
complaints  had  been  ms^e  at  various  times.  .  Under  the  provision  of 
the  act  of  Congress  approved  September  19, 1890,  a  public  hearing  was 
given  in  the  matter,  and  the  Secretary  of  War  ordered  a  boom  to  be 
constructed  by  December  15, 1892,  to  facilitate  the  passage  of  rafts. 

The  following  statement  shows  the  cost  of  work  during  the  past 
year: 

General  expen^. 

Care  of  property ,  repairs  to  boats,  moYing  oamp,  etc.,  snrvey  at  Plam  Is- 
land, saperintendence,  aud  St.  Paul  office  expenses $2, 520. 60 

Sheer  boom  at  Dead  Lake  cnt-off , 675.11 

Plum  Island  Flats  Dam  No.  2 : 

Clearing  bar  of  loose  logs  and  cutting  ice  around  dam $35. 93 

858cordB  brush  in  place,  at  $1.97 1,696.92 

220.1  cords  stone  in  place,  at  $6.04 1,329.42 

585.5  cubic  yards  sand,  at  20i  cents 173.95 

IJQOO  linear  feet  of  dam  complete,  at  $3.24 3,236.22 

Island  Flats  Dam  No.  3: 

Piling 384,95 

Clearing  bar  of  loose  logs  and  cutting  ice  around  dam 50. 14 

220.69  cords  brush  in  place,  at  $1.94 427.37 

69^ cords  stone  in  place,  at$5.05 381.13 

486.11  cubic  yards  sand,  ateiicents 261.42 

500  feet  of  foundation,  at  $3.01 1,5(^.01 

Materials  on  hand:  85  cords  brush,  at$1.72iV •        146.55 

Bridges : 

Examination,  etc.,  of  Bed  Cedar  Bridge 14.08 

Examination,  etc.,  of  Durand  Bridge 69.55 

-     83.63 


Plum 


Total  expenses  for  the  year 8,167.12 

Mr.  A.  O.  Powell,  assistant  engineer  on  this  improvement,  has  ex- 
hibited faithfulness  and  zeal  in  carrying  out  the  work  intrusted  to  him. 

Expenses  during  the  fiscal  year  enaing  June  30,  1892,  including  out- 
standing liabilities,  $8,167.12. 

The  sum  of  $60,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894. 

This  work  is  in  the  collection  district  of  Milwaukee,  Wis.  The  duties  on  imports 
collected  daring  the  year  ending  December  31,  1891,  amounted  to  $365,922.16. 

Ah9tract  of  appropriatian». 

By  act  approved- 
August  14, 1876 $10,000 

Junes,  1878 10,000 

March  3,  1879 8,000 

Jnneli,  1880 10,000 

March  3, 1881 10,000 

By  act  passed  August  2,  1882 65,000 

By  act  approved  July  5,  1884 15,000 

By  act  approved  August  5, 1886 18,750 

By  act  August  11, 1888 10,000 

By  act  approved  September  19, 1890 10,000 

By  act  approved  July  13, 1892 5,000 

Total i 171,750 
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Money  statement  -  * 

July  ly  1891)  balance  unexpended .^ $9,435.87 

June  aO,  1892,  amount  expended  during  fiscal  year 7, 721. 89 

July  1, 1892,  balance  unexpended 1,713.98 

July  1, 1892,  outetanding  UabiUties 538.76 

Jifly  1,1892,  balance  available 1,175.22 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6, 175. 22 

r  Amount  (estimated)  required  for  completion  of  existing  project 100, 737.  72 

I  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  «?iine  SO,  1894  60, 000. 00 
\  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  1866  and  1867. 


COSOIERCTAL  STATISTICS. 

Comparative  atatemmt  of  lumber,  laiks,  8hingle9,  pickets,  and  log$for  nine  yM^rv. 


Year. 

Lumber. 

Laths. 

Shingles. 

Pickets. 

Total  ton- 
nage, exclu- 
aive  of  looae 
logs. 

BeefSlongh 
logs. 

laoi 

Feet,B.M. 

152,040,386 

166,477,966 

156.938,294 

161,309,512 

186,826,521 

207,206,672 

374,138,443 

298,344,591' 

269,094.203 

875,000,000 

Number. 
107,841.850 
46,234,678 
50,487,855 
60,544,370 
64,725.580 
77, 729, 630 
95,092,900 
88,905,520 
82,643,500 
66,000,000 

Number. 

48,700,210 

78,499,500 
112, 053, 075 

86,348,900 
130,516,200 
158,645,750 
195,880,220 
160,133,000 
129,754,000 
150,000,000 

Number. 
1,258,850 
1,222,989 
2,244,786 
1,500,320 
8,023,236 
1,934,840 

75,000.000 
1,840,278 
1,497,948 
2,200,000 

Tone. 
314.065 
342.350 
329,156 
825,971 

JVee.JB.lf. 
284.113,430 
606.992^790 
400,518,729 
542.437,000 
404,802.650 
465.000,000 
600,000,000 
534,674.176 
450,000,000 
350.000,000 

1890 

1889 

1888 

1887 

1886 

1885 

1884 

1883 

1882 

ComparaHve  statement  of  freight  and  passengers  for  nine  years. 


Year. 

Steam- 
boats. 

^^' 

Passen-  | 
gers.     1 

Year. 

boats. 

S^fJf 

Passen- 
gers. 

1891 

*1 
*i 

*1 

Pounds. 

! 

1885 

1 
2 
3 

a 

3 

Pounde. 
090,000 
1,600,000 
3,184,000 
2,640.000 
3, 932;  000 

4,728 
6,600 
4,000 
10,490 

1890 

1884.   ..  . 

1889 

1883 

1888 

1882 

1887 

600,000 

1,400 
4,700 

1881 

16,989 

1886 

*  One  hundred  and  eight  tons  burden  and  2  feet  draft. 

But  one  steamboat  plied  regularly  on  tbe  river  during  the  season  of  1891.  This 
boat,  the  PhiL  Shecket  (108  tons  burden  and  2  feet  draft),  ran  from  tbe  mouth  to 
Dunnville,  about  halfway  between  the  mouth  and  £au  Claire^  to  assist  the  Knapp, 
Stoift  &  Co.  rafts  in  floating  down  the  river.  Her  passengers  and  freight  were  con- 
fined entirely  to  the  company's  rafting  business. 
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IMPEOVEMENT  OF  ST.  CEOIX  EIVEB,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1878,  was  based  upon  the  results  of  a  survey  made  in  1874,  when  the 
St.  Croix  was  at  a  high  stage  of  water  and  but  comparatively  few  bars, 
etc.,  to  be  seen,  and  contemplated  the  removal  of  snags,  bowlders,  wrecks, 
leaning  trees,  and  sand  bars  between  Taylor  Fal^apd  Prescott,  and 
contraction  of  low- water  channel  between  Taylor  Falls  and  Stillwater 
into  one  of  nearly  uniform  width  by  means  of  brush  and  stone  jetties 
and  dams  of  the  same  material,  to  close  island  chutes  and  secondary 
channel.    Estimated  cost,  $21,758. 

The  lower  part  of  the  river  is  a  lake  known  as  Lake  St.  Oroix.  Still- 
water, at  the  head  of  the  lake,  divides  the  navigable  portion  of  the 
river  into  sections :  The  upper  or  river  section,  28^  miles  in  length,  and 
the  lower  or  lak^  section,  23^  miles  in  length. 

The  present  project,  adopted  in  1880  ana  modified  in  1882,  and  agaitL 
in  1889  (see  page  1801,  Annual  Report,  1889),  by  my  predecessor,  is 
based  upon  results  of  a  low-water  survey  made  in  1879.  The  esti- 
mated cost  has  been  placed  at  $108,700. 

Jn  the  Annual  Beport  for  1889  he  rex>orted: 

The  first  appropriation  for  the  improyement  of  the  St.  Croix  was  $10,000,  made  by 
act  of  Congress  approved  June  18, 1878. 

At  that  date  the  channel,  above  StUl water  especiallv,  was  encombered  by  sunken 
cribs,  wrecks,  snags,  and  old  boom  piers,  and  the  bends  by  leaning  trees.  The  low- 
water  channel  had,  iff  many  places,  but  2  feet  of  depth,  and  steamers  and  barges 
made  their  way  as  best  they  could  amongst  the  obstructions.  At  times  it  was  im- 
possible for  them  to  get  over  the  shoal  places.  Under  this  appropriation  some  of 
the  worst  obstructions  were  removed  between  Taylor  Falls  and  Stillwater. 

The  free  navigation  of  the  lower  section  was  obstructed  by  partly- 
sunken  logs,  and  by  the  Hudson  and  OatjQsh  bars,  6^  and  15^  miles, 
respectively,  below  Stillwater.  The  channel  over  the  Hudson  Bar  was 
quite  tortuous  and  shallow,  having  but  2^  feet  depth  at  low  water.  At 
Catfish  the  channel  had  sufficient  depth,  but  made  a  sharp  bend  around 
a  long,  narrow  sand  spit  that  jutted  out  for  a  distance  of  1,450  feet  firom 
the  left  bank  and  at  right  angles  to  the  shore  line.  When  a  strong 
wind  blew  up  or  down  the  lake  the  steamboats  with  heavy  raft;s  en- 
countered considerable  difficulty  in  keeping  the  channel. 

The  improvements  to  June  30, 1891,  resulted  in  a  decidedly  improved 
channel  above  Stillwater  to  the  advantage  of  the  river  traffic  then 
existing.  The  improvement  consisted  in  the  removal  of  sunken  cribs, 
wrecks,  snags,  old  boom  piers,  and  leaning  trees,  and  construction  of 
wing  dams  to  contract  the  channel  over  the  worst  bars,  and  thereby 
increased  the  depth  over  the  bars  worked  on  from  an  original  low-water 
depth  of  2  to  3  feet. 

Since  1886  the  railroads  penetrating  the  region  have  reduced  navi- 
gation over  this  section  to  almost  nothing,  except  the  running  of  loose 
logs ;  as  a  consequence  little  attention  during  the  past  six  years  has 
been  given  to  the  improvement  of  this  section. 

On  the  lower  section  (Stillwater  to  the  mouth)  the  commerce,  con- 
sisting of  rafted  lumber  and  logs  towed  by  steamboats,  is  of  large  pro- 
portions, and  its  needs  are  being  met  by  expending  the  largest  part  of 
appropriations  on  this  reach.  By  June  30,  1891,  channels  had  been 
dredged  through  the  Catfish  and  Hudson  bars  to  a  depth  of  4  feet  at  low 
water,  and  the  water  directed  into  new  channels  by  training  dams. 
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Many  of  the  partly  sabmerged  logs  were  also*  removed,  bat  new  ones 
are  continoally  coming  into  the  channel.  The  work  has  resulted  in 
cr^iting  a  fm  steamboat  channel,  4  feet  deep  at  low  water,  from  Still- 
water to  the  month.  Boats  and  rafts  can  now  pass  ov^  that  distance 
at  the  lowest  stages;  bat  some  work  remains  to  be  done  in  widening 
the  dredged  channels  and  straightening  other  iMxrtions,  partienlarly  on 
the  Hudson  Bar  above  and  below  the  bridge. 

Expended  mider  the  present  project  to  Jane  30, 1891,  inclading  oat- 
standing  liabilities,  $80,717.94. 

Total  expended  under  original  and  present  projects  to  Jane  30, 1891, 
inclading  outstanding  liabilities,  $98,717.94. 

Operations  during  the  pmt  fiscal  year, — ^The  balance  of  the  appropri- 
ation of  1890  was  expended  in.  widening  somewhat  the  channel  over 
the  Hudson  Bar  by  dredging  334.13  cubic  yards  above  the  bridge  and 
547.15  cubic  yards  below  the  bridge.  Log-house  Dam,  on  the  upper 
reach  of  the  river,  was  repaired  by  placing  on  it  98.5  cubic  yards  brush 
and  217  cubic  yards  stone.  Ninety-one  snags  and  partly  sunken  logs 
were  removed  from  the  head  of  the  lake  and  the  river  above.  The  work 
accomplished  daring  the  year  has  been  small,  owing  to  the  lack  of 
funds;  but  the  dredging  at  Hudson  Bar  has  improv^  the  steamboat 
and  raft  channel. 

Total  expended  during  the  fiscal  year  ending  June  30, 1882,  includvig 
outstanding  liabilities,  $1,743.08. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Panl  is  the  port 
of  entry  and  St.  Vincent  a  snbport.  Collections  for  year  ending  December  31, 1891, 
$299,659.32;  value  of  domestic  exports  for  same  period,  $452,251. 

Abstract  of  appropriatums. 

By  act  approved —  \  By  act  approved  August  5, 1886.    $7,000 

June  18, 1878 '$10,000  |  By  act  of  August  11. 1888 10,000 

March3,1879 '8,000     -^        '  ,  ^     .      ,       .-. 


June  14,1880 10,000 

March  3, 1881 8,000 

By  act  passed  August  2, 1882... .  30, 000 

By  act  approved  July  5, 1884....  9,000 


By  act  approved  September  19, 

1890 8,000 

By  act  approved  July  13, 1882  « .      8, 000 


Total 108,500 

Money  statement. 

July  1. 1891,  balance  unexpended $4,796.99 

June  30, 1S&2,  amount  expended  during  fiscal  year 4,747.55 

Jnly  1, 1892,  balance  unexpended 49.44 

July  1, 1892,  outstanding  liabilities 10.46 

July  1, 1892,  balance  available 38*98 

Amount  appropriated  by  act  approved  July  13,  1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 038.98 


C  Amount  f  estimated)  required  for  completion  of  existing  project 18, 200, 00 

j  Amounttnatcanbenrontab]yexpendedinfi8calvearendmffJune30,1894  "^ 

1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


n^June30,1894    18,200.00 
requirements  of  sectioni 
t    harbor  acts  of  1866  and  1867. 


*  Appropriated  before  adoption  of  present  project. 
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COMMEACIAL  STATISTICS. 

Ccmparaftre  9iai€mbnt  of  steamboats  and  harges^  freight  and  passengers  earried,  Iwnher 
and  logs  towed  and  rafted  on  the  St.  Croix  Biver,  Wisconsin  and  Minnesota,  for  a 
period  of  fourteen  years. 

STEAMBOATS  AXD  BARGES. 


Year. 


1878* 
1879. 
1800. 
1881. 
1882. 
1808. 
1884. 


In  freight  and  pas- 
senger basinets. 


Steam-      -o---^ 
boats.       B*rges. 


26 


Steaml)oats 
in  towing 

and  rafting 
business. 


Tear. 


1886. 
1867. 


1890... 
1891t., 


In  freigbt  and  pas- 
senger business. 


Steam- 


Baiges. 


SteanTboats 
in  towing 

and  rafting 
business. 


50 
49 
58 
56 
52 
126 
$130 


*  Amount  of  commeroe  and  navigation  when  work  of  improvement  began, 
t  Amount  of  commeroe  and  navigation  at  present  time. 
1 117  tons  burden  and  18  inohes  draft,  respectively. 
(  From  35  to  240  tons  burden  and  2^  to  3|  feet  draft. 


FBEIGHT  AND  PASSBNaXRS. 

Freight  carried. 

Passen- 
gers 
carried. 

Year. 

General 

mer- 
chandise. 

Lumber. 

Wood. 

Total  to  1887 
inclusive. 

Total. 

1878* 

Tons. 

TofW. 

Tons, 

Pounds. 

82,000,000 

47,786,996 

35,000,000 
60,000.000 
63,000,000 
80,000.000 
85,000,000 
180,900,000 
57,009,320 

Tons. 

15,000 
9,244 

10,300 
12,800 

1879 

1880 ,• 

1881 

3882 

1688 

1884 

#. . 

4,000 
10,647 
12,756 

9,872 

1885        

1886 

1887 

1888 

5,200 

5,900 

7,139 

100 

4,354 

4,100 

5,796 

200 

9,554 

10,000 

13,144 

.         300 

1880 

1890        

209 

921 

1891 

661 

*  Amount  of  commerce  and  navigation  when  work  of  improvement  began, 
t  Unknown. 

BAFTED  LOGS  AND  LTTMBBB. 


Bafted  logs 
towed  out  of 
St.  Croix 
Biver  (esti- 
mated). 

Bafted  lumber  towed  out  of  St.  Croix  Biver. 

Year. 

Lumber. 

Shingles. 

Laths.. 

Pickets. 

Total 
tonnage. 

1878 

FMt,B.M. 

7o,ooo,ooa 

117.000,000 
200,000,000 
185,  OOO,  000 
130,000,000 
108,000,000 
175,000,000 
150,000,000 
115,000,700 
175,000,000 
136,000,000 
160,000,000 
260,000,000 
200,238,480 

JVet,B.jr. 

Number. 

Number. 

Number. 

Tons. 

1879 

1880 

1881 

1882 

1883 

1884 

1886 

1886 

1887 

100,000,000 
114,610,966 
81,817,070 
116,403,000 
110.934,084 

1888...       . 

40.079.600 
38.633,000 
46,007,000 
32,016,750 

23,651,800 
23,226,575 
83,861,900 
31,132,350 

570,820 

90,800 

«/8,680 

078,240 

706,367 

697,244 

1,104,100 

948,767 

1889....!'  .  ,'.'.".'/'." 

1890 : 

1891 1......::;    . 

Loose  logs  driven  on  St.  Croix  River  to  head  of  lake  daring  season  of  1891  were 
W6^1,a00  feet,  B.  M.,  or  1,108,310  tons. 
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IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

An  examination  of  this  stream  was  made  by  Maj.  G.  K.  Warren, 
Corps  of  Engineers,  in  1866,  under  authorization  of  section  4  of  the  act 
of  Congress  approved  June  23, 1866.  Maj.  Warren's  flrstor  preliminary 
report  of  this  survey  was  rendered  January  21, 1867,  and  printed  as  a 
part  of  Senate  Ex.  Doc.  No.  58,  Thirty-ninth  Congress,  second  session. 

The  estimates  of  cost  of  improvement,  based  upou  results  of  this  ex- 
amination and  survey,  are  given  in  the  Eeport  of  the  Chief  of  Engineers 
for  the  year  ending  June  30, 1867.  Two  plans  are  considered,  viz,,  one 
to  improve  the  navigation  of  the  river  from  the  Yellow  Medicine  to  the 
mouth  of  the  Minnesota  by  means  of  locks  and  dams,  so  as  to  secure  4 
feet  of  water,  at  a  cost  of  $775,500,  and  another  to  secure  2  to  3  feet  of 
water  by  removal  of  snags  and  bowlders  throughout  this  stretch  of  the 
river,  in  addition  to  the  construction  of  a  lock  and  dam  at  Little  Falls 
and  the  operation  of  a  scraper  and  dredge  boat,  at  a  cost  of  $117,000. 

The  river  and  harbor  act  of  Congress  approved  March  2, 1867,  appro- 
priated $37,500  for  removing  snags  and  bowlders  throughout  the  Min- 
itesota  Biver,  thus  sanctioning  the  second  plan. 

The  river  and  hai-bor  acts  of  Congress  approved  June  11, 1870,  and 
March  3, 1871,  each  appropriated  $10,000  for  continuing  the  improve- 
ment. 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10, 1872,  provided  for  the  survey  of  the  Minnesota  River  above 
the  mouth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
same  year,  the  report  pertaining  to  which  is  printed  in  the  Report  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1873.  The  re- 
moval of  obstructions,  principally  bowlders,  wae  ^recommended. 

The  same  act  (approved  June  10, 1872)  appropriated  $10,000  for  the 
improvement  of  the  stream,  which  sum  was  expended  in  the  removed 
of  bowlders,  overhanging  trees,  etc. 

By  act  approved  March  3, 1873,  there  was  appropriated — 

For  the  improvement  of  Minnesota  River,  Minnesota,  $10,000:  provided  that  one- 
half  of  said  sum  shall  be  expended  between  the  month  of  the  Yellow  Medicine  and 
Minnesota  Falls  on  said  river. 

This  appropriation  was  applied  to  the  removal  of  rocky  ledges,  bowl- 
ders, snags,  and  overhanging  trees.  The  total  of  appropriations  to 
March  3, 1873,  inclusive,  was  $77,500. 

By  act  of  Congress  approved  June  23, 1874,  an  appropriation  of  $10,000 
was  made  "for  the  survey  or  improvement  of  Minnesota  River.''  A 
survey  was  made  from  the  mouth  of  the  river  to  South  Bend,  a  distance 
of  116.4  miles,  to  determine  the  practicability  of  improving  the  naviga- 
tion by  means  of  canals,  locks,  and  dams.  The  results  of  this  survey 
proved  the  possibility  of  a  lock-and-dam  navigation  for  the  distance 
passed  over,  the  estimated  cost  of  improvement,  as  stated  in  the  report 
of  the  survey  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
the  fiscal  year  ending  June  30, 1875,  being  for  five  locks  and  dams  and 
removal  of  snags,  etc.,  $733,868.63,  the  cost  of  removing  snags,  etc., 
being  therein  placed  at  $34,585.10,  including  contingencies.  Following 
this  report.  Congress  made  three  appropriations,  of  $10,000  each,  by 
acts  approved  March  3,  1875,  August  14,  1876,  and  June  18,  1878, 
which  sums  were  applied  to  clearing  the  river  of  obstructions  below 
South  Bend. 
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The  appropriations  up  to  and  including  that  of  June  18, 1878,  were 
applied  in  removing  snags,  bowlders,  etc.,  on  the  upper  part  of  the 
river  between  Minnesota  Falls  and  a  point  30  miles  below  Henderson 
(16.7  miles  above  Shakopee).  The  rapidly  caving  banks  on  this  stretch 
of  the  river  add  snags  and  leaning  trees  to  the  channel  yearly,  so  that 
channels  which  were  cleared  twelve  years  ago  are  encumbered  with 
them  to-day. 

No  money  has  been  spent  on  the  lower  part  of  the  river,  which  pre- 
sents a  marked  contrast  to  the  upper  section. 

Below  Shakopee  the  river  is,  in  the  main,  very  deep,  almost  free  from 
snags  and  caving  banks,  and  would  offer  exceptional  advantages  to  the 
navigation  thereof  were  communication  between  it  and  the  Mississippi 
River  rendered  possible  by  the  improvement  of  the  bar  at  the  mouth 
of  the  river  and  an  increased  depth  provided  over  Credit  River  Bar  (or 
Petersons  Bar,  as  it  is  sometimes  called),  just  bdow  Shakopee. 

It  is  claimed  by  those  interested  in  the  Minnesota  Valley  that,  were 
the  improvements  extended  by  the  construction  of  locks  and  dams, 
steamboats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  upon  rail  for  transportation. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  au- 
thorized a  survey  of  the  Minnesota  River  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  survey,  extending  from  the  mouth  of  the 
river  to  Mankato,  was  made  by  my  predecessor  during  the  season  of 
1887,  and  a  report  thereon,  with  maps,  rendered  January  16, 1888.  This 
report  was  printed  in  House  Ex.  Doc.  ITo.  158,  Fiftieth  Congress,  first 
session. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appropri- 
ated for — 

Improving  Minnesota  River,  Minnesota,  including  protecting  and  holding  the 
banks  opposite  the  boroagh  of  Belle  Plaine,  so  as  to  prevent  the  river  from  cutting 
through  the  narrow  neck  of  land  at  that  point  and  thereby  changing  its  channel  and 
course,  $10,000. 

This  is  the  first  appropriation  made  since  1878  for  the  improvement 
of  the  Minnesota  Biver.  Concerning  the  expenditure  of  this  appro- 
priation my  predecessor  reported  (see  page  1804,  Annual  Beport,  1889): 

An  examination  of  the  river  at  Belle  Plaine.  and  also  from  Carver  to  the  mouth  of 
the  stream,  was  made  in  September,  1888,  witn  a  view  to  obtaining  data  upon  which  * 
to  base  a  project  for  the  advantageous  expenditure  of  the  sum  appropriated  by  the 
act  of  August  11,  1888. 

The  examination  showed  that  there  had  not  been  any  marked  erosion  of  the  bend 
at  Belle  Plaine  for  several  years  past ;  but  that  to  thoroughly  protect  it  against  such 
erosion  as  might  occur  from  floods  or  from  changes  in  the  channels  of  the  river  above 
the  bend  would  undoubtedly  cost  more  than  the  entire  sum  appropriated  for  the 
river.  It  also  showed  that  there  had  not  been  any  steamboat  navigation  of  the 
river  at  that  point  (an  occasional  trip  by  steamboat  at  high  water  excepted)  for  a 
number  of  years. 

The  cost  of  an  adequate  open-channel  improvement  of  the  river  from  its  mouth  to 
Carver,  such  an  improvement  as  might  last  for  a  number  of  years,  was  found  to  be 
not  less  than  $52,000. 

The  appropriation  being  inadeiiuate  for  thorough  work  at  either  Belle  Plaine  or 
the  extent  of  river  from  its  month  to  Carver,  and  still  less  adequate  for  the  perform- 
ance of  work  if  divided  between  them,  it  was  recommended  that  the  submitting  a 
project  for  expenditure  of  the  appropriation  be  delayed  until  the  further  wishes  of 
Congress  might  be  known,  or  until  some  definite  information  as  to  prospective  nav- 
igation might  be  obtained  upon  which  to  base  a  project  for  the  best  utilization  of 
the  appropriation. 

Since  the  submission  of  the  foregoing  report  it  has  been  represented 
by  reliable  parties  that  a  lar?:e  amount  of  brick,  hay,  lime,  and  wood 
would  ])e  carried  by  steamboats  and  barges  from  points  near  Shakopee 
ENa92 ilG  . 
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to  St.  Paul  were  navigation  made  certain  throughout  the  season,  and 
there  is  an  excellent  opportunity  for  a  general  packet  business  between 
the  Mississippi  Biver  and  points  on  the  Lower  Minnesota  Biver,  which 
would  result  in  material  reduction  of  freight  rates  between  these  points. 
In  this  connection  I  quote  from  my  predecessor,  Maj.  Allen  (see  An- 
nual Beport,  Chief  of  Engineers,  1888,  page  1574): 

From  consideration  of  all  the  fatcte  that  I  have  been  able  to  collect,  I  am  of  the 
opinion  that  the  Minnesota  River  from  ite  month  to  Mankato  is  worthy  of  improve- 
ment. 

Total  exi)ended  under  the  project  following  the  survey  of  1874  to 
June  30, 1891,  including  outstanding  liabilities,  $30,042. 

Total  expended  under  all  projects,  including  the  survey,  to  June  30, 
1891,  inclusive,  $117,532.  • 

There  are  no  operations  to  report  for  the  past  year. 

Amount  exi)ended  during  the  fiscal  year  ending  June  30, 1892,  noth- 
ing. 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1894. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St. 
Paul  is  the  j>OTt  of  entry  and  St.  Vincent  a  subport.  Collections  for 
year  ending  December  31, 1891,  $299,659.32  j  value  of  domestic  exports 
for  same  period,  $452,251. 

Abstract  of  appropriations. 


By  act  approved — 

March  3,  1867 $37,500 

July  11,  1870 10,000 

March3,  1871 10,000 

June  10,  1872 10,000 

March  3,  1873 10,000 

June  23, 1874 10,000 


By  act  approved- 
March  3, 1875.^ $10,000 

August  14, 1876 10,000 

June  18, 1878 10,000 

By  act  of  August  11,  1888 10, 000 


Total 127,500 


Money  statement 

July  1,  1891,  halance  unexpended $9,967.00 

July  1,  1892,  balance  unexpended... 9,967.00 

July  1,1892,  outfltanding  liabilities 9.79 

July  1,1892,  balance  available 9,957.21 

{Amount  (estimated)  required  for  completion  of  existing  proiect 693, 868. 63 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  Juue30, 1894  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Year. 


SteamboaU  plvingon 
lower  part  or  river. 


No.  Tonnage.  Draft. 


Freight  carried. 


Wheat.    Hay. 


Wood. 


Brick-  JS^IJ  XoUI. 


1869. 

1800. 
ISOl. 


Tans. 


Inches. 


Tont. 


Tons. 


T<ms, 


Tons. 


Tons. 


153 

18 

180 

20 

117 

18 

153 

30 

180 

20 

62 


809 


840 


1,080 


842i 


Tons. 
3.350 

4,900 
S,638^ 


There  was  no  tratHc  on  the  river  during  tlie  season  of  1891,  aa  steamboats  could 
not  pass  the  bar  at  the  mouth  of  the  river. 
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Z6. 

IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH 

DAKOTA. 

The  present,  which  is  also  the  original  project  for  the  improvement 
of  this  river  from  Breckenridge  to  the  northern  boundary  line,  adopted 
in  1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  thci  re- 
moval of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels 
through  the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  im- 
provement of  Goose  Rapids,  as  based  upon  the  reports  of  1874,  1875, 
and  1877  (see  pages  730-732,  Report  of  Chief  of  Engineers,  1878),  was 
$145,310.18,  which  estimate  as  revised,  and  for  the  reasons  stated  in  Ap- 
pendix X  8  of  the  Annual  Report  of  1883,  was  increased  to  $179,310.18. 

The  river  and  harbor  act  of  Congress,  approved,  August  5,  1880, 
making  the  money  theretofore  appropriated  for  loots  and  dams  at 
Goose  Rapids  available  for  dredging,  removal  of  snags  and  bowlders, 
and  construction  of  wing  dams,  necessarily  included  in  that  mode  of 
improving  Goose  Rapids,  which  were  originally  intended^  to  be  im- 
proved by  means  of  locks.  For  this  reason  as  well  as  for  others  given 
in  the  Annual  Report  of  1887,  a  new  estimate  of  cost  of  completing  the 
"work  became  necessary.  The  cost  was  placfed  at  $79,598.37.  (See  Ap- 
pendix A  A  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
pages  1714, 1715.) 

Previous  to  1879,  when  the  first  bar  was  dredged  through,  the  ruliug 
depth  at  ordinary  low  water  between  Moorhead  and  Goose  Rapids  has 
been  stated  to  have  been  but  IJ  leet,  and  below  Grand  Forks  but  2. 
feet.  The  dredging  work  to  June  30,  1891,  has  resulted  in  a  3-foot 
channel  at  ordinary  low  water,  averaging  60  feet  in  width,  from  Moor- 
head to  a  point  80  miles  north,  and  a  4-foot  channel  at  same  stage  av- 
eraging 70  feet  in  width,  from  Grand  Forks  to  a  point  62  miles  north,  by 
river,  have  been  made  by  dredging  through  the  bars. 

The  river  is  subject  to  landslides.  These  slides  can  never  be  antic- 
ipated, form  obstructions  when  they  occur,  and  have  to  be  removed  in 
whole  or  in  part,  thereby  increasing  the  amount  of  cost  of  the  im- 
provement. 

The  removal  of  snags  and  trees  between  Moorhead  and  Abercrombie 
improved  that  portion  of  the  stream  for  navigation  during  high  and 
medium  stages  of  water. 

Expended  upon  the  improvement  from  commencement  of  work  in 
1877  to  June  30, 1891,  including  outstanding  liabilities,  $198,932.58. 

Operatio7i8  during  the  fiscal  year  ending  June  30,  1892. — The  field 
work  has  consisted  in  dredging  and  removal  of  snags,  bowlders,  and 
leaning  trees,  from  July  1  to  October  28, 1891.  During  the  spring  of 
i892,  the  fleet  had  been  repaired  and  placed  in  readiness  for  the  re- 
sumption of  work  when  a  new  appropriation  became  available. 

The  dredging  operations  of  last  fall  extended  over  62J  miles  of  river, 
30  miles  north  of  to  82J  miles  north  of  Grand  Forks.  The  dredged 
channels  were  made  the  standard  width  of  60  feet,  except  some  chan- 
nels dredged  during  August  and  September,  when  very  low  water 
prevailed,  that  were  made  55  feet  in  width,  and  four  bars  dredged 
through  at  the  close  of  the  season  have  but  35  feet  width. 
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Table  ofdrethjing  work  performed  during  fiscal  year  ending  June  SO,  1892. 

Uon.  <•!„"•-''        Ung..       te£ed.      t™"?* 


OvbU  yds.  Lin.  feet. 

Drwliro  Ott4»r  Tail '         54,760  12,725 

Dmlge  Unser  Fritz 45.682  8,785 

Total I        100,442 


21, 510 


Ko. 


19 


Ko. 


Lin.  feet. 
13.705 
9,990 


worked 


Mites. 

8 


3,095  , 


52* 


Average  cost  of  the  dredging  was  11.26  cents  x>^r  cubic  yard. 

During  July,  1891,  the  steamer  Ogafua,  when  it  could  be  spared  from 
the  fleet  of  dredges,  removed  obstructions  from  Groose  Rapids  as  fol- 
lows: Bowlders,  21  i  cubic  yards,  at  a  cost  of  $»5.37  per  cubic  yard; 
overhanging  trees  and  snags,  34,  at  a  cost  of  $3.20  each. 

Tlie  total  work  done  on  this  stream  since  the  first  appropriation  for 
its  improvement  was  made  in  1876,  and  extending  from  Fort  Abercrom- 
bie  to  a  point  93  miles  north  of  Orand  Forks,  a  total  river  distance  of 
321  miles,  is  as  follows: 

Cubic  yards  of  material  dredged i 683, 620 

8Dag8  removed 635 

Overhanging  trees  removed '. 8, 722 

Cubie  yards  of  bowlders  removed 409^^ 

Stumps  removed 198 

Piles  removed 23 

Drift  piles  (coUection  of  driftwood,  trees,  etc.) 8 

Barge  removed ^ 1 

Total  linear  feet  of  channel  excavated 126, 807 

Total  linear  feet  of  wing  and  training  dama  constructed 169, 835 

On  the  portions  of  the  river  worked  over  by  the  dredges  the  average 
depth  of  the  channel  has  been  increased  from  1^  to  2  feet. 

Mr.  Rufus  Davenport,  assistant  engineer  upon  this  improvement  for 
the  past  ten  seasons,  has  exhibited  faithfulness  and  zciil  in  carrying  out 
the  work  intrusted  to  him. 

All  of  the  work  for  the  improvement  of  this  stream  has  be^n  per- 
formed by  hired  labor. 

Expended  upon  this  improvement  during  the  fiscal  year  ending  June 
30, 1892,  including  outstanding  liabilities,  $15,248.02. 

This  work  is  in  the  collection  district  of  Minnesota  and  North  and  Sonth  Dakota. 
Colleetions  for  year  ending  December  31, 1891,  $336,097.38.  Valne  of  domestic  ex- 
ports for  same  period,  $1,319,390. 

Abstract  of  appropriations. 


By  act  approved — 

August  U,  1876 $10, 000. 00 

June  18,  1878 30,000.00 

March  3,  1879 25,000.00 

June  14,  18S0 20,000.00 

March  3,  1881 ^..  18,000.00 

By  act  passed  August  2, 18«2.  10, 000. 00 

By  act  approved  July  5, 1884.  10, 000. 00 


By  act  approved   August  5, 

1886 $46,947.65 

By  act  of  August  11 ,  1888 ....  20, 000. 00 
By  act  approved  Sept<*mber 

19,1890 25,000:00 

By  act  approved  July  13, 1892.     25, 000. 00 

Total 239,947.65 
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Money  statement 

July  1,  1891,  balance  unexpended $19, 158. 83 

June  ai),  1892,  amount  expended  during  iscal  year 17, 091. 78 

July  1, 1892,  balance  unexpended 2,067.05 

July  1,  1892,  outslanding  liabilities 1,800.00 

July  1,  1892,  balance  available ^ 767.  a> 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30^  1893 25, 767. 05 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 598. 37 

Amonnttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  9, 5^8. 37 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OP  MR.   R.   DAVENPORT,   ASSISTANT  ENOINEER. 

St.  Paul,  Minn.,  Janwai^  1,  tS03. 

Ma.jor:  The  following  report  on  the  status  of  the  improvement  of  the  Red  River 
of  the  North  under  the  present  project,  dredging  channels  through  the  bars,  and 
the  removal  of  overhanging  trees,  snags,  and  bowlders,  with  summary  of  work  so 
far  accomplished  and  estimate  of  work  remaining  to  be  done  to  complete  the  im- 
provement, with  probable  cost,  is  respectfiilly  submitted. 

The  length  of  the  Red  River  from  Breckenridge  to  Pembina  is  estimated  at  396.7 
miles.  Of  this  distance,  370.7  miles,  from  Fort  Abercrombie  to  Pembina,  comes 
under  the  project  of  improvement  by  dredging.  The  26  miles  between  Breckenridge 
and  Fort  Abercrombie  it  was  proposed  to  improve  by  the  removal  of  bowlders  only, 
as  that  section  of  the  river,  owing  to  sand  bars  and  sharp  slopes,  could  only  V)e  made 
navigable  at  comparativelv  high  stages  of  water.  The  improvement  proposed  exca- 
vated channels  through  the  bars  60  feet  wide,  with  a  3-foot  low-water  depth  from 
Fort  Abercrombie  to  Grand  Forks,  and  channels  of  the  same  width,  with  a  4-foot 
low-water  depth  from  Grand  Forks  to  Pembina,  and  the  removal  of  overhanging 
trees,  snags,  and  bowlders  whenever  they  proved  to  be  an  obstruction  to  naWgation. 

Until  the  close  of  the  season  of  1882  it  was  proposed  to  make  all  dredgea  chan- 
nels north  of  the  Cheyenne  River  80  feet  wide.  As  it  was,  however,  found  later  on 
that  there  was  not  sullicient  water  at  the  lowest  stages  to  fill  the  86-foot  cliannels, 
all  cuttings  since  1882  have  been  60  feet  wide.  The  stage  of  water  a<lopted  as  the 
standard  was  the  low-water  of  1879,  approximately  equal  to  a  discharge  of  500 
cubic  feet  per  second  at  Fargo  and  1,000  cutjic  feet  per  second  at  Grand  Forks,  the 
latter  below  the  outlet  of  Red  Lake  River. 

Of  the  proposed  improvement  there  has  so  far  been  accomplished  the  dredging 
of  the  3-foot  channel  80  miles  north  from  Fargo  and  50  miles  south  from  Grand  Forks, 
the  latter  including  about  15  miles  of  the  lower  end  of  Goose  Rapids,  and  the  ex- 
tension of  the  4-foot  chaimel  82  miles  north  from  Grand  Forks,  which  latter  work, 
in  connection  with  the  partial  improvement  of  tbc  river  by  dredging  of  the  most 
important  bars  to  the  noi-th,  opens  a  3-ibot  loW'-Nvater  channel  to  Pembina.  In  im- 
proving the  channels  the  dredges  have,  so  far,  worked  over  227  miles  of  river,  mak- 
ing available  an  increased  low- water  depth  of  from  18  inches  to  2  feet. 

From  overhanging  trees,  snags,  etc.,  the  river  has  been  cleared  from  Fort  Aber- 
crombie to  Frog  Point,  a  distance  of  192  miles,  taking  in  all  of  the  river  in  which 
obstructions  were  found  5  from  Fargo  to  t>og  Point  in  1877  and  again  in  1882,  and 
from  Fort  Abercrombie  to  Fargo  in  1879  and  1880. 

From  bowldei-s  and  snags  tlie  channels  on  Goose  Rapids  were  cleared  in  1882, 
1887,  1888,  and  1891.  In  1882  the  entire  length  of  the  rapids,  about  25  miles,  was 
worked  over.  In  1887,  1888,  and  1891  the  cliannels  on  ther northern  half  of  the  rap- 
ids were  cleared.    Summary  of  work  done  to  close  of  season  of  1891 : 

Channel  excavation cubic  yards..  684, 182 

Length  of  channel  cuttings linear  feet  . .  127, 217 

Length  of  wing  and  training  dams do 170, 190 

Overhanging  trees  removed 8, 707 

Snags  removed 650 

Stamps  removed ^. 198 

Piles  removed 23 

Drift  pil6s  removed  (accumulations  of  driftwood) 8 

Sunken  barge  removed 1 

Bowlders  removed cubic  yards . .  426 
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Co8t  of  work  to  dulrj  January  /,  ISOri. 

Chaunel  excavation,  684, 182  cubic  yards $115, 073. 34 

Overhanging  trees,  stumps,  anags,  pilen,  et<k,  9,586 12, 783.  30 

Bowlders,  426  cubic  yards 2,101.44 

Sunken  barge ^-  - .  -  31. 51 

Construction  of  dredging  fleet ; 43,530.42 

Repairs 7 16,375.29 

Contingent  expens.e8 20, 963. 67 


Total 1 210,858.97 

Total  appropriations 214,947.65 


Unexpended 4, 088. 68 

Cost  of  excavation  per  cubic  yard,  including  cost  of  fleet,  repairs,  and 

contingent  expenses .  2864 

Cost  of  excavation  per  cubic  yard,  including  cost  of  operation  and 

maintenance  of  boats  only .  2067 

Cost  of  removal  of  trees,  snags,  stumps,  etc 1. 3334 

Cost  of  removal  of  bowldera,  per  cubic  yard 4.8329 

Per  cent  of  contingent  expenses  on  entire  work .  OJ^ 

The  cost  of  excavating  per  cubic  yard  includes  placing  the  material  in  the  wing 
and  training  dams. 

The  dredging  fleet  now  in  the  Red  River  consists  of  the  following  boats:  Two 
dredges,  UnBerFritz  and  Otter  Tail)  2  steamboats.  General  Pocand  Og€una;  2  quarter 
boats,  1  derrick  boat,  2  slide  scows,  5  wood  barges,  1  storehouse  boat,  and  6  skifils. 
The  boats  are  all  in  fair  condition,  requiring  only  minor  repairs  to  fit  them  for 
resumption  of  work. 

WORK    REMAININQ   TO    BE    DO^rB    TO    COMPLETE    THE    IMPROVEMENT    OP   THE   RED 
RIVER  OP  THE  NORTH  UNDER  THE  PRESENT  PROJECT,   WITH  ESTIMATED  COST. 

South  of  Fargo. — From  surveys  and  examinations  made  of  the  river  south  of  Fargo 
prior  to  1882  it  was  estimated  that  40,000  cubic  yards  of  dredging  would  be  required 
to  open  a  continuous  low-water  channel  to  Fort  Abercrombie.  As,  however,  the 
estimates  of  that  time  were  based  upon  what  was  believed  to  be  the  mean  low-water 
St  a  go,  since  proved  to  be  at  least  1  foot  too  high,  it  is  now  estimated  to  require 
60,000  cubic  yards  of  dredging. 

This  section  of  river  is  also  obstructed  by  bowlders,  snags,  and  overhanging  trees. 
It  was  partially  cleared  of  obstructions  during  the  winter  of  1879-'80  between  Fort 
Abercrombie  and  Fargo,  but  the  work  was  done  during  a  comparatively  high- water 
period  and  many  of  the  most  dangerous  obstructions  were  conceal<>d  under  the  ice. 
The  lower  governing  stage  of  water  of  rucent  years  has  also  brought  into  view  many 
obstructions  that  were  then  passed  over  as  harmless  or  overlooked  entirely. 

The  length  of  the  river  from  Breokenridge  to  Fargo  is  101.57  uiile«,  over  which 
distance  the  work  is  distributed  as  follows :  From  Breckenridge  to  Fort  Abercrom- 
bie, 25.97  miles,  bowlders  to  be  removed  from  channel.  This  work,  it  is  estimated, 
will  require  the  services  of  a  land  party  of  twelve  men  and  two  teams  for  five  months, 
at  a  total  cost  of  $5,000.  The  work  on  this  section  of  river  can  best  be  done  at  au 
extreme  low  stage  of  water. 

From  Fort  Abercrombie  to  Fargo,  75.6  miles,  bowlders  and  snags  to  be  removed 
from  channel  and  overhanging  trees  from  banks.  To  clear  this  section  of  river 
from  obstructions  to  navigation  it  is  estimated  that  the  services  of  a  snag  boat  will 
be  required  for  five  months,  at  a  total  cost  of  $5,000.  It  is  at  the  lower  end  of  this 
portion  of  the  river,  for  the  first  6  miles  south  of  Fargo,  that  the  60,000  cubic  yards 
dredging  previously  mentioned  will  be  required. 

North  of  Fargo. — ^To  complete  the  improvement  of  the  river  between  Fargo  and 
Grand  Forks  tnere  now  remain  20  miles  of  river  to  be  worked  over  by  the  dredges 
to  connect  the  excavated  channels  from  the  north  and  south,  including  about  10 
miles  of  the  upper  end  of  Goose  Rapids ;  in  all  estimated  at  120,000  cubic  yards  of 
channel  excavation.  It  is  also  estimated  that  the  services  of  a  snag  boat  will  be  re- 
quired for  two  months  on  Goose  Rapids  to  clear  the  channel  of  snags  and  bowlders 
that  have  accumulated  since  the  last  clearing  out.  (Probably  from  the  action  of  the 
ice  and  land  slides.)    Estimated  cost,  $2,000. 

Between  Grand  Forks  and  Pembina,  143.5  miles,  it  is  estimated  that  50,000  cubic 
yards  of  dredging  will  be  required  to  complete  the  4-foot  channel  to  Pembina. 

On  this  section  of  river,  near  Drayton,  there  are  two  bars,  averaging  about  1,500 
linear  feet  each,  estimated  as  requiring  15',000  cubic  yards  of  channel  excavation.;  and 
four  bars  of  a  total  length  of  8,500  linear  feet,  with  35-foot  channels  to  be  widened 
to  60  feet,  estimated  at  20,000  cubic  yards;  and  between  Drayton  and  Pembina  a  few 
short  bars  or  mud  lumps,  estimated  as  requiring  6,000  cubic  yards  of  channel  exca- 
Tation. 
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APPENDIX  Z — REPORT  OF   M2UOR  JONES.       1847 

Summary  of  estimated  cost  of  xoork  to  complete  tJie  improvement  of  the  Ked  River  of  the' 

North. 

Cbannel  obstriictiong: 

From  Breckenridge  to  Fort  Abercrombio,  bo-wlders  to  be  removed $5, 000 

From  Fort  Abercrombie  to  Fargo,  snags,  boulders  and  overhanging  trees      5, 000 
From  Goose  Rapids,  bowlders,  snags,  etc 2, 000 

Dredging : 

From  Fort  Abercrombie  to  Fargo,  cubic  yards  excavation 60, 000 

From  Fargo  to  Grand  Forks^  cubic  y ar<l8  excavation 120, 000 

From  Grand  Forks  to  Pembina,  cubic  yards  excavation 50, 000 

Total  cabic  yards  excavation,  at  20  cents  ^er  cubic  yard 250, 000    46, 000 

58, 000 
For  contingent  expenses,  10  per  cent 5, 800 

Total 63,800 

The  above  estimate  of  the  cost  of  the  work  remaining  to  be  done  to  complete  the 
improvement  of  the  Red  River  exceeds  the  previous  estimate  $29,201.63.  The  ne- 
cessity for  the  increased  estimate  of  cost  has  been  caused  partially  by  land  slides, 
which  have,  in  places,  in  recent  years,  destroyed  the^  natural  channels,  rendering 
extra  dredging  necessary;  but  mainly  by  the  lower  prevailing  stages  of  water. 
Since  the  spring  of  1886  it  is  estimated  that  to  produce  the  4-foot  channels  it  has 
required  an  average  of  1  foot  deeper  cutting  than  in  preceding  years,  which  fact 
has,  of  course,  rendered  it  necessary  to  dredge  many  bars  not  included  in  the  origi- 
nal estimates,  and  probably  increased  the  amount  of  channel  cutting  required  about 
20  per  cent. 

Very  respectfully,  your  obedient  servant, 

R.  Davenport, 
Assistant  Engineer. 
Maj.  W.  A.  J0NB8, 

Corps  of  EngineerSf  U,  8.  A, 


REPORT  OP  MR.  R.   DAVENPORT,  ASSISTANT  ENGINEER. 

Grand  Forks,  N,  Dak.j  June  SO,  1S9£. 

Major  :  The  following  report  of  operations  in  the  improvement  of  the  Red  River  of 
the  North  during  the  fiscal  year  ending  June  30,  1892,  is  respectfully  submitted : 

During  the  last  half  of  the  season  ot  1891,  from  July  1  to  October  28,  the  work  was 
confined  to  channel  dredging  and  removal  of  obstructions  in  the  sha])e  of  snags, 
bowlders,  and  overhanging  trees.  The  operations  of  the  dredges  wore  in  the  river 
north  of  Grand  Forks,  extending  over  some  52^  miles  of  river,  fi-om  30  miles  north  of 
Grand  Forks  to  8  miles  north  of  Drayton.  Of  the  stretch  of  rivpr  worked  over,  18 
miles  had  been  partially  improved  in  former  years,  36  miles  had,  however,  received 
no  previous  improvements.  In  all,  21  channel  cuttings  were  mado,  of  which  three 
cnts  were  on  bars  that  had  been  partially  improved,  the  work  in  1891  consisting  in 
the  widening  and  extension  of  the  dredged  channels  and  repairs  on  the  wing  and 
training  dams.' 

Total  channel  excavation,  100,442  cubic  yards;  length  of  channel  cut  through  the 
bars,  21,510  linear  feet.  With  the  excavated  material,  21,295  linear  feet  of  training 
dams  and  2,400  linear  feet  of  wing  dams  wore  constructed. 

The  average  cost  of  the  excavation,  including  the  cost  of  placing  the  material  in 
the  wing  and  training  dams,  was  11.26  cents  per  cubic  yard.  Cost  of  subsratence 
per  ration,  38.7  cent>s. 

As  far  as  possible  the  channel  cuttings  were  made  the  standard  width  and  depth, 
60  feet  wide  with  a  4-foot  depth  at  low  water. 

During  the  extreme  low- water  stage,  in  August  and  September,  the  cuttings  were. 
however,  unavoidably  narrowed  down  to  an  average  width  of  about  55  feet;  and 
toward  the  close  of  the  season's  work,  so  that  the  benefits  of  the  4-foot  low- water 
channel  might  be  extended  as  far  as  possible,  four  of  the  bars  were  run  through  with 
one  cut  of  the  dredge,  m«aking  a  channel  of  an  average  width  of  about  35  feet. 

Surveys,  with  soundings  before  and  after  dredging,  were  made  of  the  new  channels. 

The  steamer  Ogama,  operated  in  connection  with  the  dredges,  did  all  the  towing 
and  kei|t  the  dredges  supplied  with  fuel,  subsistence,  etc.  Number  of  trips  made,  50 ; 
total  miles  run,  2,422.  The  cost  of  operating  the  steamboat  in  connection  with  the 
dredges  is  included  in  the  cost  of  the  work. 

During  a  short  period  of  fairly  high  water,  in  July,  the  steamer  Ooama  made  it 
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trip  to  Goose  Rapids,  and  a  week  was  occnpied  in  clearing  the  channel  in  the  vlcinitx 
of  Bellemont,  N.  Dak.,  of  Bnags,  overhanging  trees,  and  bowlders.  Length  of  river 
worked  over,  9  miles ;  bowlders  removed,  5T.  =  27i  cubic  yanls ;  overhanging  trees 
and  snags  6  inches  to  14  inches  in  diameter/ 34.  Cost  of  removing  bowlaers,  $5.37 
'per  cubic  yard ;  overhanging  trees  and  snags,  an  average  of  $3.26  each. 

The  dredging  season  of  1^1  was  brought  to  a  close  October  28.    After  the  close  of 
the  work  all  of  the  boats  were  returned  to  winter  quarters  at  Grand  Forks^  N.  Dak. 

Dredge  work  in  detail, 

DRSDO£  OTTER  TAIL. 


Ko.of 
cat. 


Location. 


ExcsTft* 

tiOB. 


Sec.  80,  T.  156,  R.  50  (new  work) 

Sec.  30,  T.  156,  R.  50  (new  work) 

Sec.  20,  T.  156,  R.  50  (extension  of  cnt  No.  20, 1887). . 

Sec.  18,  T.  156,  R.  50  (new  work) 

Sec.  17,  T.  156,  R.  60  (new  work) 

Sec.  7,  T.  156,  R.  50  (new  work) '. 

Sec.  82,  T.  157,  R.  50  (new  work) 

Sec.  82.  T.  157.  R.  50  (extension  uf  cut  No.  22, 1887). . 
Sec.  32,  T.  157,  R.  60  (extennion  of  cut  No.  22, 1887). . 

Sec.20,T.157,  R.50(new  work) 

Sec.l8,T.]57,R..'50(new  work) 

Sec.  18,  T.  157,  R.  50  (new  work) 

Sec  17,  T.  157,  R.  50  (new  work) ' 

Sec  17,  T.  157,  R.  50  (new  work) ' 

Sec  6,  T.  157,  R.  50  (new  work,  35.foot  chsnnel) .."....  i 
See,  5,  T.  158,  R.  50  (new  work,  35-foot  channel) { 


€u.yd$. 
1,488 
2.0SD 
5,360 
1,483 
6,000 
2.896 
8,496 
6,640 
2,410 

655 
1,765 

681 
2,322 

911 
3.483 
8,053  I 


Tninlng 


Lin./€eU\L%n.feet.  Lin./e€U 

2105  -  — 

300  . 

070  I 

500  : 
1,220  i 

600  i 
1,635  I 

950  I 

500  , 

300  I 

500 

175 


30 

50 
115  I 

60 
125 

70 
166 

90 


\  I 


326  ; 
1,150  i 


185 
70 
90 

180 


Total.. 


54,760        12,645  ,      1,160 


305 

300 
1,620 

500 
1.260 

«0O 

B50 
500 

300 
590 
175 
835 


1,150 
2,860 


12,725 


The  dredge  Otter  Tail,  July  1,  was  at  work  on  cut  No.  18,  30  miles  north  of  Grand 
Forks,  and  continued  the  channel  excavation  until  October  28.  During  this  period 
the  dredge  worked  over  44^  miles  of  river,  making  the  sixteen  channel  cuttings  as 
above. 

DREDGE  TJNSER  FRITZ. 


No.  of 
cut. 


2.. 
3.. 
4.. 

5.. 
6.. 
7.. 


Location. 


Excava- 
tion. 


Cht.  yda. 
4,971 
7,328 
13. 821 
r>,  753 
1, 523 
Sec.  32,  T.  150,  R.  50  (35.foot  channel,  new  work) i      12. 28G 


Sec.  20,  T.  159,  R.  50  (partial,  new  work) 

Sec.  17,  T.  159.  R.  50  (new  work) 

Sec.  18,  T.  159,  R-  50  (new  W(»rk) 

Sec.  8,  T.  150,  R.  50  (3.'>-foot  channel,  new  work)  . 
Sec.  29.  T.  150,  R.  50  (nt^w  work) . 


Total. 


45,082 


Training 


lAn.  ft. 

6.35 

880 

2, 415 

1.220 

320 

3,280 


8,750 


Wing 
daniti.  , 


Lin.  ft. 
2fo 
265 
230 
200 
125 
150 


1,240 


Channel 
cut. 

Lin.  ft. 


2,475 

1,270 

320 

8.280 


8,785 


The  dredge  Vnser  Fritz  July  1  was  at  work  in  Cut  No.  2,  on  the  Pelican  bars, 
which  was  about  two-thirds  completed  at  that  time,  and  continued  the  channel  ex- 
cavation until  the  19th  of  October. 

During  this  period  the  dredge  worked  over  8  miles  of  river,  completing  the  six 
channel  cuttings  as  above. 

Seaman  of  189$  to  June  SO, — The  work  this  year  was  commenced  by  fitting  up  the 
steamer  Ogama  for  a  trip  of  inspection  over  the  unimproved  portion  of  Goc^  Rapids 
on  May  8,  taking  advantage  of  the  comparatively  high  stage  of  water  at  that  time^v 
and  after  the  return  to  Grand  Forks,  the  preliminary  operations  necessary  to  put  the 
dredging  fleet  in  shape  were  couuneucea.  The  work  to  this  date  has  consisted  iu 
the  general  repair  of  the  boats  and  machinery,  partial  calking  of  the  entire  fleet,  re- 
placing worn-out  castings  on  the  dredges,  exchange  of  the  boiler  of  Dredj^re  No.  1  for 
that  of  the  scow  derrick,  and  everything  necessary  to  prepare  the  dredging  fleet  for 
the  resumption  of  work.  Total  cost  of  repairs,  distributed  generally  throughout  the 
fleet,  $948.75. 

Very  respectfully,  your  obedient  servant, 

B.  Davenport, 
Assistant  Engineer. 

M^j.  W.  A.  JONRS, 

Corps  of  Engineers,  U,  S,  A, 
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COMMERCIAL  STATISTICS. 

nrhe  stage  of  water  In  the  Red  River  daring  the  boating  season  of  the  past  year 
has  been  more  favorable  than  any  year  since  1885.  Daring  the  last  half  of  the  se<i- 
son  of  1891,  the  water  reached  the  vicinity  of  zero  on  the  Grand  Forks  gauge  only 
for  a  short  tieie  dariag  the  months  of  August  and  September.  In  1892,  to  June  30, 
the  water  ranged  from  8  feet  to  28  feet  on  the  Grand  Forks  gauge,  giving  at  the 
lowest  12  fdet  m  the  channel  to  the  north  of  that  place  and  not  less  than  4  feet  on 
Goose  Rapids. 

The  Rea  River  Transportation  Company  has  been  the  only  steamboat  line  in  active 
operation  daring  the  past  year.    Their  one  steamer,  the  W.  H.  Aleop  (157  tons),  and 
a  fleet  of  barges  have  been  steadily  occupied. 
The  following  is  a  statement  of  the  freight  moved  in  1891. 
From  the  north  to  Grand  Forks,  North  Dakota : 

Tout. 

Wheat 7,487 

Froni  the  south  to  Grand  Forks,  North  Dakota : 

Wheat 3,193 

From  Grand  Forks  north : 

Merchandise 60 

Lumber * 647 

Cordwood 750 

Total 12,137 

Comparative  etaiemeni  of  freight  moved  by  eteamboats  and  barges  during  the  past  thirteen 

jtears. 


Yewr. 

Tods. 

Year. 

Tona. 

Year. 

Tons. 

1891 

12,137 
1,710 
8,866 
12,140 
10,405 

1886 

10,507 
23,u49 
29.046 
25,314 
81,652 

1  1881 

1  1880 

26. 5R1 

1890 

1885 

21.651 

1889 

1884 

j  1879 

17,820 

1888 

1883 

i       ■ 

1887 

1882 

Z7. 

SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  MISSISSIPPI,  ST.  CROIX, 
CHIPPEWA.  AND  WISCONSIN  RIVERS. 

Nothing  was  done  under  this  liead  during  the  past  fiscal  year,  no  funds 
having  been  available  for  such  work.  For  account  in  detail  of  these 
surveys  reference  is  made  to  pages  1507  and  1508,  Appendix  Y,  Part 
11,  Annual  Report  of  Chief  of  Engineers,  1886. 

Money  statement 

C  Amonnt  (estimated)  required  for  completion  of  exist! dj?  projoct $50,000 

<  Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and  harbor 
/     acts  of  1866  and  1867. 


Z  8. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MIJTNESOTA. 

The  Board  of  Engineers,  to  whom  was  referred  the  project  for  the 
application  of  ^37,000,  appropriated  by  the  river  and  harbor  act  of 
August  5,  188G,  for  reservoirs  at  the  headwaters  of  the  Mississippi 
Eiver,  recommended  in  their  report,  dated  May  24, 1887 :  "  That  such 
gaugings  be  made  at  or  near  St.  Paul,  during  the  annual  operation  of 
the  reservoirs  as  shall  determine  accurately  the  discharge  at  that  point 
at  critical  x>^riods.''  (Page  1692,  Annual  Beport  Chief  of  Engineers, 
1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaug- 
ings and  provided  for  them  as  follows: 

And  the  Seoretary  of  War  shall  oaose  auch  gauffinffs  to  be  made  at  or 

**      "*     "  Jigitized  by  Vj 
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Paul  during  the  annual  operatiun  of  said  reservoirs  as  shall  determine  accurately 
the  discharge  at  that  point,  the  cost  of  the  same  to  he  paid  out  of  the  annual  appro- 
priation for  gauging  the  'waters  of  the  Mississippi  River  and  its  tributaries. 

«  •  •  »  •  •  • 

Sec.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  erf  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  Joint,  resolution 
of  the  21st  of  February,  1871,  upon  the  application  of  the  Chief  of  Engineers,  th«* 
Secretary  of  War  is  hereby  authorized  to  draw  his  warrant  or  requisition  from  time 
to  time  upon  the  Secretary  of  the  Treasury  for  such  sums  as  may  be  necessary  to  iTo 
such  work,  not  to  exceed  in  t^e  aggregate  for  each  year  the  amount  appropriated  in 
this  a>ct  for  such  purpose :  Provideal  however.  That  an  itemized  statement  of  said  ex- 
penses shall  accompany  the  annual  report  of  the  Chief  of  Engineers. 

Gaagings  were  not  made  until  the  &11  of  1889,  although  an  allotment 
of  $900  for  the  fiscal  year  ending  June  30,  1889,  had  been  made.  On 
account  of  the  lateness  in  the  season  and  the  condition  of  the  river  it 
was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotments  of  $600,  $900,  and  $900,  made  for  the  fiscal  years 
1889-'90, 1890-'91,  and  1891-'92,  respectively,  were  applied  to  gauging 
the  Mississippi  Kiver  at  St.  Paul. 

During  the  past  year  a  total  of  135  gaugings  have  been  made,  as 
follows: 

Table  of  gaugings  made  at  St  Paul,  Minnesota,  during  the  fiscal  year  ending  June  50, 189S, 


so. 

D»t«. 

1881.. 

1 

July  1 

2 

July  2 

3 

July  3 

4 

July  6 

b 

July  10 

6 

July  11 

7 

July  13 

8 

July  14 

9 

July  15 

10 

July  16 

11 

July  17 

12 

July  18 

13 

July  20 

U 

July  21 

16 

July  22 

16 

July  23 

17 

July  24 

18 

July  25 

1» 

July  27 

20 

July  28 

21 

July  29 

22 

July  30 

23 

July  31 

24 

Aug.  1 

26 

Aug.  3 

ao 

Aug.  4 

27 

Aug.  5 

28 

Aug.  6 

29 

Aug.  7 

30 

Aug.  8 

31 

Aug.  10 

32 

Aug.  11 

33 

Aug.  12 

34 

Aug.  13 

85 

Aug.  14 

36 

Aug.  15 

87 

Aug.  17 

38 

Aug.  18 

39 

Aug.  19 

40 

Aug.  20 

41 

Aug.  21 

Place. 


Mississippi  River 
at  liobert  Stro«t 
Bridge,  St.  Paul. 

...do.. 

...do 

...do 


..do. 
..do. 
..do. 


M^UkkL 


Ellis  current  meter, 
No.  21. 


..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 


T 


.do. 
-do. 
do. 

do. 
.do  . 
.do. 

.do. 
.do. 
.do. 
.do. 
.do  . 
do. 
.do. 
.do. 


..do 

..do 

..do 

..do 

..do 

.do 

..do 

-do 

..do 

..do 

..do 

..do 

..do 

.do 

.do 

.do 

..do 

.do 

.do 

.do 

.do 

•do 

-do 

.do 

.do 

.do 


....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
...do. 
.-..do. 
-...do. 
....do. 
...do. 
....do. 
. .  -  .do  . 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
. . .  .do  - 
....do. 
. . . .do  . 
.  - .  .do  . 


Reading 
of  sign^ 
sei  vice 
gauge 
St.  Paul, 
Minn. 


2.78 


2.89 
2.70 
2.10 

2.54 
2.46 
2.75 

2.46 
2.  27 

•I  ill 

1.96 
l.GO 
1.94 
2.01 
1.91 

1.96 

2.00 

2.00 

1.97 

2.11 

2.01 

2.09 

2.30 

2.09 

1.80 

1.99 

1.80 

1.80 

1.84 

1.92 

1.96 

1.71 

1.49  i 

1.47 

1.26 

1.54 

1.51 

1.63 

1.30 

1.86 

1.68 


Dlsoliarge 
in  cubic 
feet  per 
second. 


Renuiriu. 


Wind  dowBstream- 

Wind  upstream; 
rain. 


Strong  wind  down- 
stream. 
Rain. 


Strong  wind  down- 
stream. 


6,773.27 

5,866.25 
5,663.16 
4,857.89 

6,420.16 
5,162.61 
5,690.07 

6, 373. 48 
5, 046. 35 
4,821.09 
4,662.35 
4,574.56 
4.948.04 
4,696.38 
4, 696. 76 

4,637.77 
4, 731. 68 
4,675.77 
4,516.16 
4,860.72 

4. 786. 67 
4,808.89 
5, 259, 40 
4,843.49 
4. 473. 76 
4,566.43 
4,399.84 
4,363.60 
4,300.58 
4.472.47 
4,659.21 
4, 136. 35 
3, 760. 23 
3, 626. 33 
8,507.65 
3,908.40 
3,961.19 
3.963.01 
3, 548. 14 
4,200.84 

4.109.68  1  Light  ndB. 
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7)ible  ofga»ffiiig9  made  at  /St.  Paul,  Minnesotnf  etc, — Continued. 

No. 

Date. 

Place. 

Method. 

Reading 

of  signal 

service 

Minn. 

IHiicharge 
in  cubic 
feet  per 
second. 

Semarks. 

42 
43 

1891 
Aug.  22 

Aug.  24 
Aug.  25 
Aug.  26 
Aug.  27 
Aug.  28 
Aug.  29 
Au|.  31 
Sepi    1 
Sept    2 
Sept    8 
Sept    4 
Sept    5 
Sept    7 
Sept    8 
Sept    9 
Sept  10 
Sept  11 
Sept  12 
Sept  14 
Sept  15 

Sept  17 
Sept  18 
Sept  19 
Sept.  21 
Sept  22 
Sept  23 
Sept  24- 
Sept  25 
Sept  26 
Sept  28 
Sept  29 

Oct      2 
Oct      3 
Oct.      6 
Oct.       6 
Oct       7 
Oct       8 
Oct.     10 
Oct.     12 
Oct.     13 
Oct.     14 
Oct.     15 
Oct.     16 
Oct.     17 
Oct     19 
Oct.     20 
Oct.     21 
Oct.     22 
Oct     23 
Oct.     24 
Oct.     26 
Oct.     27 
Oct.     28 
Oct.     29 
Oct     30 

Oct.     31 
Nov.     3 

Nov.     4 
Nov.     5 
Nov.     6 
Nov.     7 
Nov.     9 
Nov.    10 
Nov.    11 
Nov.    12 
Nov.  13 
Nov.  14 

1892 
June    1 
June    2 
June    3 
JnnA    4. 

Mississippi  River 
at  Bobert  Street 
Bridge,  St.  Paul. 

do 

Ellis  current  meter, 
No.  21. 

....do 

1.50 

1.36 
1.61 
1.46 
1.46 
1.34 
1.25 
1.48 
1,49 
1.47 
1.35 
1.31 
1.29 
1.70 
1.49 
1.25 
1.20 
1.40 
1.07 
1.56 
1.34 

1.40 
1.34 
1.23 
.   1.15 
1.38 
1.07 
1.31 
1.28 
1.24 
1.50 
1.62 
1.60 
1.56 
1.70 
1.85 
1.63 
1.80 
1.45 
1.60 
1.50 
1.35 
1.50 
1.45 
1.45 
1.40 
1.27 
1.40 
L50 
1.48 
1.48 
1.32 
1.21 
1.18 
1.46 
1.35 
1.41 
1.38 

1.32 
1.38 

1.10 
1.31 
1.11 
0.97 
0.82 
1.00 
0.54 
0.90 
0.65 
0.80 

11.45 
11.10 
10.80 
10.46 

3,738.54 

3,674.88 
3,892.53 
3,764.19 
3,746.77 
3,532.92 
3,366.80 
3,666.06 
3,792.81 
3,636.44 
3,555,24 
3,476.63 
3,390.22 
4,323.20 
8,626.98 
3, 208.«58 
3.328.44 
8,482.96 
3.233.58 
4,227.92 
3,614.30 

8, 767. 84 
3, 512. 16 
3,327.51 
3,244.63 
8,538.58 
3,  111.  75 
3, 386. 15 
3,287.82 
3,428.81 
3,679.28 
3,956.24 
3,893.81 
3,875.35 
3,881.58 
4,210.65 
3,999.09 
4,242.02 
3,606.50 
3,963.94 
3,824.29 
3,537.39 
3,808.86 
3,720.91 
3,761.12 
3,648.76 
8,458.31 
3,710.14 
3,830.91 
3,894.75 
3,780.80 
3,543.49 
3,539.56 
3,459.02 
3,692.73 
3.535.92 
3,658.90 
3,590.47 

3, 612. 36 
3,578.93 

3,192.96 
3,446.98 
3,189.88 
3,036.18 
2,686.20 
2,988.85 
2,422.52 
2.824.35 
2,507.87 
2,742.97 

39,478.47 
88,09H.46 
85,547.75 
83,525.i8it 

44 

45 
46 

....do 

....do 

....do 

....do 

....do 

....do 4 

47 
48 
49 
50 

-...do 

....do 

....do 

..^do 

....do 

...-do 

....do 

....do 

Wind  downntrMiTn 

51 

..tdo. .:.::. ::::::: 

....do 

Strong  downstream 
wina. 

52 

....do 

do 

53 

....do 

....do 

54 

....do 

do        

55 

....do 

....do 

56 

....do 

....do 

57 

....do    

...  do  

58 

....do ...-...: 

....do 

59 

....do 

...do 

60 

....do 

....do 

..    .do  ..- 

....do 

61 

....do 

(Strong  wind  down- 
<    stream;   largo 
(    waves.             • 
Very   strong   wind 
downstreiim 

6? 

..do     .. 

63 

....do 

....do 

64 

do 

...do     .    . 

65 

....do 

do 

66 

....do 

....do 

67 

....do 

....do 

68 

...do  

....do 

69 

...do.. 

....do 

70 

....do..::;.::: ::: 

...  .do  ...                .\  . 

71 

....do 

do 

72 
73 

....do : 

....do 

....do 

....do 

74 

....do 

...do 

Win^pstream. 

75 

....do 

. . .  .do 

76 

...;do:::::::::::::: 

....do 

Strong  wind  down- 
stream. 

77 

....do 

...do 

78 

....do :...:.:.. 

....do 

79 

do 

....do 

80 

....do 

....do 

81 

do 

do 

89, 

....do 

....do 

81 

do 

do 

84 

....do 

....do 

8«i 

....do 

....do 

86 

do 

do     

87 

....do 

....do 

88 

do 

....do 

89 

...  do 

....do 

IK) 

....do 

....do 

91 

....do 

....do 

Wl 

....do 

....do 

93 

....do 

....do 

94 

....do 

....do 

95 

....do 

....do 

96 

....do 

....do 

97 

....do 

....do 

98 

....do 

do 

99 

....do 

....do 

Wind  downatraam 

100 

....do 

...do 

(Strong  wind  down- 

101 

....do 

....do 

<    stream.  Very  cold 

10? 

....do 

....do 

and  high  waves. 

103 

....do 

...do 

1(U 

do 

do 

105 

....do 

....do 

106 

....do 

do 

107 

....do 

....do 

108 

....do 

....do 

109 

do  ..'.... 

....do 

110 

do 

....do 

111 

....do 

....do 

iv-< 

....do 

....do 

113 

....do 

....do 

114 

do 

...  do          

zedbvGoOQle 

115 

do 

....do     

'       ^                         o 
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Table  of  gauging$  made  at  St,  Paul,  Minne$ota,  Mc, — Continn«d. 


Vo. 

Date. 

Place. 

Method. 

Beading 
of  HiKniu 
service 

Minn. 

} 

Discharge 

in  cubic 

feet  per 

second. 

Bemarks. 

116 

1892. 
Jane    6 

Jane    7 
June    8 

MlMiMippl  River 
at  Hobert  Street 
Bridge,  St.  Paul. 

do .■ 

Ellis  current  meter, 
No.  21. 

....do 

29,303.94 

31,149.52 
28.936.73 
28,032.76 
26,035.24 
24,473.48 
24,768.81 
25,706.53 
26, 273. 18 
28,982.61 
29,074.36 
81,182.68 
30,150.63 
29,473.57 
28,458.74 
26,242.52 
24,899.49 
24,945.28 
25,725.16 
24,128.47 

117 

9.65 
9.50 
9.25 
8.97 
8.70 
8.70 
8.80 
8.05 
9.50 
9.  .-52 
9.85 
9.80 
9.65 
9.48 
9.00 
8.75 
8.65 
8.80 
^60 

118 

...do 

do 

119  '  Jane    9 

....do 

do 

120  1  Jane  11 

...do 

....do 

....do 

....do 

121  1  June  13 

....do 

m 

Jane  14 
Jane  15 
Jane  16 
June  17 
June  18 
Jane  20 
June  21 
Jane  22 
June  23 

,,  do 

m 

....do 

....do 

...do 

...do 

....do 

...do 

...do 

...do 

...do 

...do 

...do 

—Jo. 

::::do  ::::::;::;:::::: 

1?4 

....do 

125 

....do 

# 

126 

....do 

177 

....dii 

128 

....do 

129 

....do 

180 

....do 

131 
18? 

June  24 
Jone  25 

....do 

....do* 

138 

Jane  27 
Juno  28 
Jane  30 

ilo 

134 

....do 

135 

The  gaugings  were  made  by  observing  the  mid-depth  velocities  in 
sections  20  feet  apart.  Mean  velocity  was  taken  as  95  per  cent  of  mid- 
depth  velocity. 

The  results  of  the  gaugings  are  interesting  and  valuable,  so  far  aa 
they  go,  but  the  money  heretofore  allotted  and  made  available  for 
gaugings  has  been  inadequate  to  procure  the  informatioia  needed  for  a 
correct  and  scientific  investigation  of  the  effect  of  the  reservoir  water 
on  the  Mississippi  Biver.  It  is  imperative  that  this  effect  shall  be 
ascertained  and  established  beyond  question.  The  knowl^ge  gain^ 
would  be  of  use,  not  only  in  connection  with  the  present  reservoir  sys- 
tem at  the  head  waters  of  the  Mississippi  Biver,  but  also  in  determin- 
ing the  value  of  reservoirs  as  a  mea>ns  of  improving  rivers  in  general. 

It  is  recommended  that  Congress  be  asked  to  fix  the  amount  to  be 
annually  available  for  this  specific  work. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1892,  in- 
cluding outstanding  liabilities,  $900. 

Abstract  of  alloimente. 

For  fiscal  year  ending  June  30  - 

1889 *$900 

1890 eoo 

1891 900 

1892 900 

Money  sfatenient, 

July  1,  1891,  balance  unexpended $1,179.07 

June  30,  18SK2,  amount  expended  during  fiscal  year 1, 133. 85 

July  1,  1892,  balance  unexpended 45.22 

July  1, 1892,  outstanding  nabrntiee 45.22 

Amount  allotted  for  fiscal  year  ending  June  30,  1893 500.00 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1894      4, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

•  Not  used. 
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Itemized  statement  of  ^penditurea  durinff  the  fiscal  year  ending  June  SO,  189S. 


Outstanding  lidbilities  June  30,  1S92. 


Bate. 

To  whom  paid. 

For  what  paid. 

Amount 

1801. 

Jaly31 

Aiifi.20 

6epl.2 

Sept.  16 

Sept  22 

Sundry  p^rwn* r r- 

Pay  roll  for  Julv,  1801 

$356.00 
1.15 

StPanlVhlteLeadandOllCo 

Snpdrv  penons .». .-,-- 

p3nt r 

Pav  roll  for  Auiruftt.  1801 

130.25 

Jolin  wolf 

Serviced i 

.76 

A,  O.  Powell.,  i 

Travelinsr  exnensefl  .....     ...        .. 

1  02 

D.W.Colliea 

do - 

1.22 

Greorae  W.  Allen 

do 

1.82 

Ootl 

Sanwy  penons 

Pav  roll  for  Sei>toniber  1801  .     ... 

138  50 

Oct.  16 

Bobinson  and  Gary  Co 

"Wire  rope,  etc 

7.80 

Ames,  Ebert  &  Co 

3.00 

Ami^rican  KxmpfWH  Co. 

EvnTeiH)  chanren             .   ... 

.45 

Nov.  2  and  11. 

Snndry  persons  ..,,,.-, ,,rT-r,--,... 

Pay  roll  fbrCictober,  1801 

171. 17 

Dec.l 

do......^ 

Henry  E.  Wedelsteadt  &  Co 

Wright,  Barrett  &  Stttwell 

Pay  roll  for  November,  1801 

153.67 

1892. 
r©b.5 

Stat  lonerv 

61.30 

Waete  baskets. 

2.17 

Keunel.  Eeeer  &.  Co 

Blue-nrint  naoer . ................. 

L16 

Boeringer  &  Son 

Section  liner - 

7.50 

Pioneer  Frees  Co 

Mounting  n}<kp4 r . . 

3.50 

Brown,  Treacy  &  Co 

PaDflr  ann  in "  . 

1.75 

Ifoyee  Broi.  i.  Cntler 

Ohemicalii.  eto 

4.62 

Aniea,  Ebert  &  Co 

Okonite 

1.50 

Jane  8 

D.W.Colliee 

10.50 

Total 

• 

854.78 

To  whom  owing. 


On  account  of—- 


Amount. 


D.W.  Collies 

St.  Paul  Brass  Works  . 
Robinson  and  Carj'  Co. 
Boeringer  ic  Son , 


Services 

Meter  weight. . . 
Wire  sash  cord . 
Brass  tags 


Expended  during  the  fiscal  year  ending  June  30, 1802  . 
Total 


135.00 

0.36 

;40 

..46 


45.22 
854.78 


006.00 


Zg. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  .RED  RIVER  OF  THE 
NORTH  AND  TRIBUTARIES  ABOVE  FERGUS  FALLS  AND  CROOKSTON, 
MINNESOTA,  AND  OF  BIG  STONE  LAKE,  MINNESOTA.  AND  SOUTH  DA- 
KOTA, WITH  A  VIEW  TO  IMPROVING  NAVIGATION  THEREON  BY  THE 
ERECTION  OF  SUITABLE  DAMS,  OR  BY  SUCH  OTHER  MEANS  AS  MAY 
BE  DEEMED  BEST. 
• 

CPrlnted  in  House  Ex.  Doc.  No.  127,  Fllty-seoond  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washifigtonj  D.  0.,  February  6^  1892. 
Sm:  I  have  the  honor  to  submit  herewith  reports,  dated  February 
24, 1891,  and  January  11, 1892,  respectively,  upon  preliminary  exami- 
nation and  survey,  with  map,  •  of  Bed  River  of  the  iforth  and  tributaries 
above  Fergus  FaUs  and  Crookston,  Minn.,  and  of  Big  Stone  Lake, 
Minnesota  and  South  Dakota,  with  a  view  to  improving  navigation 

•Not  reprinted.    Printed  in  Hoiifle  Ej?,  Doc.  No.  127,  Fifty-second  Congresn,  firflt 
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thereon  by  the  erection  of  suitable  dams  or  by  such  other  means  as  may 
be  deemed  best,  made  by  Maj.  W.  A.  Jonei?,  Corp^  of  EuffineerB,  in 
compliance  with  provisions  of  river  and  harbor  act  approved  September 
19, 1890. 

The  plan  of  improvement  presented  mntemplat-es  the  formation  of  two 
reservoir  systems,  at  Red  Lake  and  Jjake  Tiaverse,  at  the  head  wnt^ers 
of  tributaries  to  the  Red  River  of  the  Xortli^  for  the  purpose  of  dimiu- 
ishing  the  eflfiects  of  floods  and  of  storing  water  for  use  at  low  stages  in 
the  Red  River  system. 

The  plan  for  the  Red  Lake  reservoir  system  eou templates  the  cotj- 
struction  of  a  reservoir  dam^  with  a  lock,  iu  Red  Lake  River  nc^  the 
outlet  of  the  lake.  Navigation  up  Red  Lake  River  to  the  lake  is  to  be 
provided  for  by  the  construction  of  locks  and  dams  at  Crookston  and 
Thief  River. 

The  plan  for  the  Lake  Traverse  reservoir  system  contemplates  the 
diversion  of  Otter  Tail  River  into  Rabbit  and  Bois  de  Sioux  rivers 
by  constructing  a  dam  and  canal  near  Breckenridge;  construction  of  a 
dam  and  lock  in  Bois  de  Sioux  River  below  the  mouth  of  the  Rabbit; 
and  construction  of  a  dam  at  the  foot  of  Big  Stone  Lake,  and  exca- 
vation of  a  canal  to  connect  Big  Stone  Lake  with  Lake  Traverse. 

The  estimated  cost  of  these  works,  not  including  flowage  damages,  is 
as  follows: 

Red  Lake  BYstem : 

Red  La k  e  dam  an  d  1  ock $150, 000 

Dam  and  lock  near  Thief  River 150.000 

$300,000 

Lake  Traverse  system : 

Dam  and  lock  in  Bois  de  Sioux  River  below  Rabbit  River. . .     150, 000 
Canal  between  Otter  Tail   River  and  Rabbit  River,  near 

Breckenridge 60, 000 

Dam  across  Ottcc  Tail  River 20, 000 

Dam  at  foot  of  Big  Stone  Lake 150, 000 

Canal  between  Big  Stone  Lake  and  Lake  Traverse 30, 000 

410,000 

Surveys  and  contingencies 150,000 

Total 860,000 

Major  Jones  also  suggests  that  a  canal  55  miles  long  could  be  con- 
structed from  Eed  Lake  to  Eainy  Lake  Kiver  (which  empties  into  the 
Lake  of  the  Woods),  extending  navigation  to  that  region,  at  a  cost  of 
about  $15,000  per  mile. 

The  amount  of  commerce  on  the  Bed  £iver  of  the  Korth  does  not. 
justify  undertaking  a  project  of  this  magnitude,  and  in  my  opinion  the 
river  is  not  worthy  of  improvement  to  this  extent  by  the  General  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.^  Chief  of  Engineers. 

Hon.  S.  B.  Elkins, 
Secretary  of  War. 
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prbllminary  examination  op  red  river  of  the  north  and  trib- 
utaries above  fergus  falls  and  orookston,  minnesota,  and 
of  bia.  stone  lake,  minnesota  and  south  dakota^  with  a  view 
to  improving  navigation  thereon  by  the  erection  of  suit- 
able  dams,  or  bt  such  oth£r  means  as  mat  be  deemed  best. 

United  States  Engineer  Office, 

St.  Paul^  Minn.j  February  24]  1891. 

General  :  In  compliance  with  the  act  of  Congress,  September  19, 
1890,1  have  the  honor  to  report  the  result  of  a  preliminary  examination 
of  ^^  Eed  £iver  and  tributaries  above  Fergus  Falls  and  Orookston  and 
of.  Big  Stone  Lake,  with  a  view  to  improving  navigation  thereon  by  the 
erection  of  suitable  dams,  or  by  such  other  means  as  may  be  deemed 
best^  together  with  an  estimate  of  cost." 

I  interpret  the  foregoing  as  calling  for  an  investigation  of  the  ques- 
tion of  improving  the  Eed  Eiver  of  the  North  by  means  of  reservoirs 
at  Big  Stone  Lake,  and  on  the  Otter  Tail  and  Bed  Lake  rivers,  and 
have  made  the  examination  accordingly. 

description  OF  the  red   river  of  the  north,  with  tribu- 
taries, AND  big  stone  LAKE  AND  LAKE  TRAVERSE. 

BED  RIVER  OF  THE  NORTH. 

The  Bed  Biver  of  the  North  is  a  sluggish,  narrow,  and  tortuous 
Stream  subject  to  excessive  variations  in  volume.  It  drains  an  area  of 
32,000  square  miles  of  fertile  country  in  the  States  of  Minnesota  and 
North  Dakota.  Together  with  one  of  the  tributaries,  the  Bois  de  Sioux, 
it  forms  the  boundary  line  between  those  States. 

'The  region  drained  in  Minnesota  lies  west  of  the  Mississippi  fiiver 
basin  and  north  of  the  Minnesota;  in  North  Dakota,  east  of  the  Devils 
Lake  basin  and  the  James,  or  Dakota,  Biver. 

The  main  river  is  formed  at  Breckenridge  by  the  coi\junction  of  the 
Bois  de  Sioux  and  Otter  Tail  Eiver.*  Its  general  course,  as  well  as 
that  of  the  Bois  de  Sioux,  is  due  north  to  the  British  Possessions  and 
empties  into  Hudson  Bay.  It  has  no  connection  with  any  other  waters 
of  the  United  States,  except  during  times  of  freshets,  when  the  waters 
of  Lake  Traverse,  the  source  of  the  Bois  de  Sioux,  mingle  with  those 
of  Big  Stone  Lake  on  the  Minnesota  Eiver. 

On  inspecting  a  map  of  the  Red  River  Basin,  one  is  struck  with  the  fact  that  most 
of  the  tributary  streams  have  their  sources  in  a  higher  latitude  than  their  mouths. 
This  peculiarity  extends  as  far  north  as  the  Saskatchewan,  in  Manitoba,  and  would 
seem  to  suggest  that  originally  the  general  slope  of  the  country  was  to  the  south, 
and  that  tne  waters  of  tnis  immense  area  were  drained  by  a  large  stream  which 
occupied  the  now  comparatively  dry  valley  of  the  Minnesota.  Maj.  G.  K.  Warren, 
in  his  report  on  the  Minnesota  Valley,  advances  the  theory  that  there  has  been 
a  subsidence  along  the  vaUey  of  the  Red  River,  having  its  maximum  below  Lake 
Winnipeg,  together  with  a  possible  upheaval  of  the  headwaters  of  the  Minnesota 
River.  All  the  natural  features  of  the  Red  River  VaUey  confirm  this  theory.  (Col. 
Farquhar's  report,  page  370,  Annual  Report,  1875,  Part  i.) 

The  tributaries  from  the  west,  or  Dakota,  are  inconsequent,  except 
during  periods  of  freshets,  though  a  few,  like  the  Cheyenne,  are  of  great 
leMth. 

The  topography  of  the  country  (prairie)  through  which  the  Dakota 
tributaries  flow  is  not  adapted  to  the  sustenance  of  rivers.    There  are 

*  AnthoritioH  (lifter  im  to  wliethcr  the  Otter  Tail  River  extends  beyond  Otter  Tail 
J-falce,  with  that  Lake  as  the  head  of  the  Red  River  of  the  North.  This  office  ha« 
always  applied  the  names  as  used  in  the  text. 
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no  forests,  swamps,  nor  lakes  to  form  natural  reservoirs.  Those  from 
the  east,  or  Minnesota,  present  many  like  characteristics,  with  the  ex- 
ception of  the  Otter  Tan  and  Red  Lake  rivers,  which  take  their  rise  in 
the  timbered  country  and  are  fed,  in  the  former,  by  a  system  of  lakes, 
and  in  the  latter  by  one  large  lake.  These  two  streams  furnish  about 
all  of  the  low- water  volume  of  the  river. 

The  Bois  de  Sioux,  one  of  the  two  streams  forming  the  Bed  Biver  of 
the  North  and  the  most  southern  tributary,  is,  in  its  natural  state,  of 
little  importance,  but  becomes  of  some  prominence  approaching  the 
Otter  Tsol  and  Bed  Lake  rivers,  from  the  fa<5t  that  it  takes  its  rise  in 
Lake  Traverse,  which  i)erhaps  might  be  developed  into  an  artificial  res- 
ervoir for  the  increase  of  the  low-water  volume  of  the  Bed  Biver. 

The  bauks  of  Bed  Biver  are  of  clay;  in  height  they  increase  fix)m  12 
feet  at  Breckenridge  to  50  feet  at  Pembina. 

The  bed  of  the  river  is  mainly  of  clay,  with  some  gravel  and  bowlders 
below  Breckenridge  and  at  Goose  Bapids. 

For  a  short  distance  below  the  mouth  of  the  Bed  Lake  Biver  sand 
that  has  been  carried  down  by  that  stream  is  found  mixed  with  the  clay 
In  the  bars,  but  it  soon  disappears. 

The  slope  of  the  river  is  small  and  tolerably  uniform.  The  total  fall 
from  Breckenridge  to  the  northern  boundary  line,  a  distance  by  river  of 
395.52  miles,  is  194.52  feet,  or  at  the  rate  of  0.49  foot  per  mile.  The  max- 
imum slope  occurs  at  Goose  Bapids,  where  the  river  flows  through  a 
drift  formation  12  miles  wide,  extending  across  the  country  at  right 
angles  to  the  course  of  the  river.  The  rapids  are  produced  by  bars  of 
tenacious  clay  covered  with  a  layer  of  coarse  gravel,  cobblestones,  and 
bowlders.  The  maximum  fall  is  at  the  head  of  the  rapids,  being  4.6  feet 
in  0.928  mile. 

Until  1886  the  lowest  volume  at  Moorhead  was  considered  to  be  abont 
600  cubic  feet  per  second.  In  1874  the  low- water  volume  at  Brecken- 
ridge was  placed  as  high  as  1,000  cubic  feei  per  second,  based  "on  infor- 
mation obtained  that  covers  the  last  twenty  years  fl854-'74].''  Since 
1886  the  low- water  volume  has  been  reduced  one-half.  During  exces- 
sive dry  periods  the  Bois  de  Sioux  is  merely  pools  of  water  separated 
by  dry  bars.  The  Otter  Tail  Biver  furnishes  the  supply  of  water  at 
Breckenridge,  about  200  cubic  feet  per  second.  Between  that  point 
and  Moorhead  this  amount  is  increased,  by  the  tributaries,  50  cubic  feet 
per  second,  making  250  cubic  feet  per  second,  the  low-water  volume  at 
Moorhead.  Before  reaching  the  Bed  Lake  Biver  another  increment  of 
50  cubic  feet  per  second  is  added.  The  latter  stream  joins  the  Bed 
Biver  at  Grand  Forks  and  furnishes  about  200  cubic  feet  per  second  at 
extreme  low  water.  The  volume  of  the  Bed  Biver  of  the  North  at  Gi^nd 
Forks  is  therefore  500  cubic  feet  per  second.  From  here  to  the  bound- 
ary line  probably  100  cubic  feet  per  second  is  added. 

The  ruling  depths  in  the  river  for  the  extreme  low  stage  of  350  cubic 
feet  per  second  at  Moorhead  are  approximately  as  follows: 

Inches. 

Breckenridge  to  Moorhead 6 

Moorhead  to  Goose  Rapids 13 

Goose  Rapids • 6 

Goose  Rapids  to  boundary  line 13 

For  the  stage  corresponding  to  500  cubic  feet  per  second  at  Moorhead, 
the  ruling  depths  on  the  undredged  bars  are: 

Inches. 

Breckenridge  to  Moorhead 12 

Moorhead  to  Goose  Rapids 18 

Goose  Rapids 18 

Goose  Rapids  to  boundary  line IS 
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The  following  table  shows  the  length,  width,  dex)th,*high  and  low 
water  volumes,  height  of  banks,  and  flood  level: 


From— 


Breokenridge 

Fort  Abercrombie . 

MoorheacI 

Goose  Rapids 

Frog  Point 

Grand  Forks 

Turtle  River 

BiffSjilt  River 

Pelican 


Total. 


Fort  Abercrombie 

Moorhead 

Oooso  Rapids 

lYog  Point 

Grand  Forks 

Turtle  River 

Big  Salt  River 

Lower  End  Pelican  bars . 
Boundary  line 


Distance  in 
miles. 


Slope. 


ri?rr.  iiSk.  To»«i'»n-  ^-sr 


26.00 
71.00 
OR.  00 
21.96 
35.00 
25.00 
30.50 
40.00 
48.  UO 


Feet. 
85.5 
38.2 
60.658 
21.169 
12.8 
6.2 

20.661 

9.333 


305.52  1 194.521 


Feet. 
1.36 

.516 

.365 
.403 

.293 

.194 


From— 


Breokenridge 

Fort  Abercrombie . 

Uoorhead 

Goose  Rapids 


Frog  Point 

Grand  Forks  . . 
Turtle  River. . . 
Big  Salt  River. 

Pelican 


To— 


Fort     Aber- 
crombie. 

Moorhead 

Goose  Rapids . . 
Frog  Point 

Grand  Forks  . . 
Turtle  River  .. 
Big  Salt  River. 
LowerEnd  Pel- 
ican bars. 
Boundary  line . 


Slope. 


Maximum. 


Atr- 


ConoUys  Rapids . 


Upper  End  of  Goose 
liapids. 


Turtle  River  bars. 


Lengtii. 


Miles. 


0.028 


5.000 


Fall. 


Feet. 


4.6 


Average 
per  mile. 


Feet. 
2.446 


4.95 


Width 

of 
river. 


Feet. 
125 

95 
100 
160 

100-200 


^250-300 


From— 


Breokenridge . 


Fort  Abercrombie 

Moorhead 

Groose  Rapids 

Frog  Point 

Pelican 


To- 


Fort    A  b  e  r  • 
cromble. 


Moorhead 


Goose  Rapids . 


Frog  Point 

Grand  Forks  . . 


Boundary  line  . 


Height  ot 
banks. 


12  feot . 


At  Moorhead, 
37*  feet. 


At  Frog  Point, 

61i  fuot. 


At  Pembina, 
50  feet. 


Low-water 
volume. 


At  Breckon- 
rid^C^  200 
ouliic  feot 
per  second. 

At  Moorhead. 
250  cubic 
feet,  per  scc- 
oud. 


High-water 
volume. 


At  Grand 
Fjirks,  500 
cubic  feet 
■pQT  secoud. 

At  boundary 
line,  000 cu- 
bic feet  per 
second. 


At  Moorhead, 
20,000  cubic 
feet  per  sec- 
ond. 

At  Elm  River, 
30,000  cubic 
feet  per  sec- 
ond. 


At  Pombfna, 
40.oao  to 
50,00(rcubio 
fret  per  sec- 
ond. 


Range  between 

high  and 
low  water  mark. 


At    Breoken- 
ridge, 16  feet. 


At     Moorhead, 
32.8  feet. 


At  Elm  River, 

36.2  feet. 
At     Caledonia, 

89.6  feet. 


At  Grand  Fork», 
42.5  feet. 


At  Pembina,  38.9 
feet. 


The  obstructions  to  navigation  are: 

(1)  Lack  of  water  during  low- water  stages.  When  the  volume  falls 
to  250  cubic  feet  per  second  at  Moorhead  navigation  is  practically 
suspended  and  can  not  be  made  possible  within  a  reasonable  cost  with- 
out an  increment  to  the  volume. 
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(2)  With  a  volume  of  500  cubic  feet  per  secoud  at  Moorhead  the  ob- 
Btructioiis  between  Breckenridge  and  Moorhead  have  been  stated  in 
Maj.  Allen's  report  dated  January  31,  1880  (page  1829,  Annual  Report 
1881,  Tart  ii),  as  follows  : 

From  Breckenridge  (the  juiietion  of  the  Otter  Tail  and  Bois  de  Sionx  riveia)  to 
old  Fort  Abercrombie — a  dlHtauco  by  river  of  26  miles — tbe  slop©  or  fall  of  the  but- 
face  of  the  stream  is  35.542  fQnt^  or  an  average  slope  per  mile  of  1.36  feet,  with  one 
.  stretch  included  of  1.3  miles  with  an  average  slope  of  2.86  feet  per  mile.  This  latter 
slope  is  over  what  is  known  as  Conollys  Rapids.  The  river  for  the  entire  26  miles  is 
about  200  feet  wide^  and  for  a  greater  portion  of  the  distance  the  river  bed  is  formed 
of  gravel,  mixed  with  frequent  bowlders,  some  of  wbich  have  cubical  contents  of  5 
yards.  Soumlings  show,  in  eleven  different  stretches  of  river,  a  low-water  channel 
of  less  than  1  foot.  These,  are  not  isolated  soundings,  bnt  coutinne  for  distances  of 
from  1  to  500  feet,  and  even  for  these  depths  of  channel  are  very  narrow  and  tortuous 
and  completely  hemmed  in  by  large  bowMers.  »  *  *  Fort  Abercrombie  should 
be  considered  tlie  head  of  navigation  on  the  Red  River  of  the  North,  the  portion  of 
river  between  that  point  an*!  Breckenridge  being  x>os6ible  for  navigation  for  a  few 
days  only  in  the  year,  during  the  period  of  extreme  high  water. 

From  Fort  Abercrombie  to  Fargo  [opposite  Moorhead]  the  distance,  by  river,  is 
75.6  miles,  with  an  average  slope  per  mile  of  a  little  over  0.5  of  a  foot.  During  the 
winter  of  1879  and  1880  a  party  cut  down  the  overhanging  trees  and  removed  all 
snags  which  were  to  be  found  while  the  river  was  frozen.  The  work  was  wqU  done 
as  for  as  it  was  possible  to  do,  but  during  the  period  of  open  river  and  low  water  a 
considerable  number  of  dangerous  snags  are  still  to  be  seen,  and  should  be  re- 
moved.    *     *     » 

The  river  from  Fort  Abercrombie  to  Fargo  is  naturally  superior  for  navigable  pur- 
poses to  that  part  of  the  stream  from  Fargo  to  the  moutn  of  the  Cheyenne  River 
20  miles  below  Fargo,  and  very  little  work  will  be  reciuired  to  perfect  it.  To  within 
6  miles  of  Fargo  nothing  is  required  bnt  the  removal  of  snags;  but  over  the  latter 
6  miles  mentioned  about  40,000  yards  of  earth  will  have  to  be  removed  by  dredging. 
The  removal  of  snags  is  by  far  the  more  needed  improvement  at  present,  and  should, 
if  possible,  bo  accomplisned  first. 

Below  Moorhead  the  obstnictions  are  clay  bars,  on  which  dredging 
operations  have  been  carried  on  since  1879.  These  bars,  as  a  rule,  are 
formed  in  a  pec^uliar  manner,  owing  to  the  geological  formation  of  the 
country. 

In  1879  the  assistant  engineer,  in  local  charge  of  the  dredging  work, 
thns  speaks  of  them: 

It  is  a  curious  fact  that  in  nearly  every  case,  in  the  upper  river,  the  deep  water  or 
channel  is  on  or  near  tlie  points,  and  tlie  bars  and  shoals  are  located  in  the  bends; 
or,  in  other  words,  the  channel  is  on  the  convex  side  of  the  river  and  the  shoals  in 
the  concave.     *     *'    ♦ 

The  cutting  or  undermining  of  these  steep  banks  produces  hard  clay  bars  and 
lumps,  which  generally  extend  over  half  way  across  the  river.  These  bars  are  so 
frequent  and  the  water  so  shallow  over  them!  that  they  cause  a  profile -of  the  river 
to  show  a  series  of  level  pools,  connected  by  short  pieces  of  much  greater  slope  and 
consequent  swifter  currents.  These  pools  have  generally  sufficient  depth  of  water  for 
navigation  purposes.     (Pages  1192-3, 1879  Annual  Report,  Part  ii.)  N 

Under  date  of  June  30, 1887,  Assistant  Engineer  E.  DavenporJ  re- 
ported, in  relation  to  them :    »    •    • 

A  nimiber  of  extensive  land  slides  have  come  into  the  river  during  the  last  two 
years.     *     *     * 

The  banks  of  the  Red  River  are  always  moving  on  the  bend  side,  discharging  large 
quantities  of  clay  and  earth  into  the  river,  but  during  the  last  two  years  the  slides 
have  been  more  extensive  and  more  numerous  than  ever  before  noticed,  at  least 
since  the  work  of  improvement  was  commenced.  Two  years  ago,  in  1885,  a  slide 
occurred  5  miles  north  of  Moorhead,  which  must  have  brought  into  the  river  at  least 
100,000  cubic  yards  of  clay  and  earth.  And  last  spring,  1886,  on  the  rapids,  a  slid« 
containing  probably  200,000  cubic  yards  completely  filled  the  river,  forming  for  a 
time  a  sharp  fall  of  5  feet  or  more.  The  river  in  a  few  months  formed  a  narrow  and 
crooked  channel  through  the  obstructions,  but  when  the  dredge  passed  over  that 
portion  of  the  river  this  spring  it  was  found  necessary  to  excavate  3,000  cubic  yarda 
of  material  from  the  channel  at  that  point  to  permit  the  passage  of  steamboats  (the 
river  at  that  place  was  formerly  200  feci  wide),  and  for  ten  miles  below  the  slide  it 
was  found  that  new  bars  had  been  formed,  which  will  all  have  to  bQ  dredged,  in 
what  was  formerly  considered  fairly  good  river. 


Digitized  by 


Google 


APPENDIX  Z REPORT  OF  MAJOR  JONES.        1859 

In  addition  to  the  extensive  slides  above  mentioned,  numerons  smaller  slides  have 
also  occurrotl,  botli  on  the  improved  and  unimproved  portions  of  the  river.  In  some 
localities  below  Grand  Forks  they  have  entirely  changed  the  shape  of  the  bottom  of 
the  river.  Two  new  cuts  made  this  spring,  No.  9  A  and  No.  9  B,  requiring  the  exca- 
vation of  5,200  cubic  yards,  were  rendered  necessary  from  this  cause  alone,  and  a 
number  of  other  places  have  been  found  where  digging  must  soon  be  done  from  the 
same  cause. 

As  previously  mentioned,  the  banks  of  the  Red  River  are  always  in  motion  to  an 
extent,  though  why  the  slides  should  have  boon  more  numerous  during  the  past  two 
years  is  not  known.    (Pages  1720-21,  Part  ii,  Annual  Report,  1887.) 

Below  Moorhead  the  bars  are  most  numerous  between  that  place  and 
Prog  Point,  including  Goose  Rapids,  which  presents  the  most  serious 
obstruction. 

Below  Frog  Point  the  obstructions  are  reported  on  pages  1687-88, 
Part  II,  Annual  Report,  1880. 

1.  From  Frog  Point  to  Grand  Forks,  Dakota. —  •  •  •  This  section  of  the  river 
is  by  far  the  best  portion  that  is  situated  within  the  limits  of  the  United  States. 
*  *  *  The  obstruction  in  this  section  of  the  river  consists  of  13  snags,  4  over- 
hanging^trecs,  and  1  gravel  bar,  which  would  be  easily  removed  by  dredging.     *    *    * 

2.  From  Grand  Forks  to  the  mouth  of  the  Turtle  River, —  »  *  *  xhe  condition  of 
the  river  from  Grand  Forks  to  the  Turtle  River  bars  (a  distance  of  11  miles)  is  good, 
with  no  low-water  soundings  of  less  than  4  feet.  The  Turtle  River  bars  extend  for 
a  distance  of  5  miles  and  can  only  be  removed  by  dredging.  *  *  *  From  the  foot 
of  these  bars  to  the  Turtle  River,  a  di  stance  of  9  miles,  the  character  of  the  river  is 
improved,  only  two  bars  of  any  length  being  found.     *    *     » 

Z,  From  the  month  of  Turtle  River  to  the  mou^  of  Big  Salt  Biver, —  •  •  •  Through 
this  section  of  the  river  more  shallow  water  is  found  than  in  any  other,  with  the  ex- 
ception of  Turtle  River  and  Pelican  bars.  The  bottom  is  very  uneven,  and  th^ 
transitions  from  10  to  2^  feet  soundings  are  very  abrupt  and  numerous.  None  of  the 
bars  are  long,  but  few  extending  for  a  greater  distance  than  500  feet.     »     *     * 

4.  From  the  mouth  of  the  Big  Salt  River  to  the  lower  end  of  the  Pelican  bars.-r-  *  *  « 
The  firat  24  miles  of  river  below  the  Big  Salt  are  in  fair  condition,  and  but  little  dredg- 
ing would  be  required  to  give  a  continuous  4-foot  depth  of  channel.  The  succeeding 
16  miles  will  require  more  dredging  to  obtain  a  4-foot  channel  than  any  other  portion 
of  the  lower  river.  There  is  one  section  of  5  miles  that  would  require  continuous 
dredging  to  furnish  a  greater  low- water  depth  than  30  inches. 

5.  From  Pelican  hare  to  the  boundary  line. — The  river  between  these  points  is  in 

food  navigable  condition,  free  from  snags  and  bars,  and  is  being  constantly  traversed 
y  steamboats. 

THE  RED  LAKE  RIVER. 

The  Eed  Lake  Eiver  is  the  principal  tributary  of  the  Red  River  of 
the  North,  which  it  joins  opposite  Grand  Forks,  N.  Dak.  The  river 
lies  wholly  in  the  State  of  Minnesota  and  takes  its  rise  in  Red  Lake,  the 
largest  body  of  water  within  the  State.  The  river  is  quite  crooked, 
being  325  miles  in  length  by  water  from  Red  Lake  to  the  mouth,  while 
the  length  of  its  valley  is  about  125  miles.  The  volume  of  the  river  at 
its  mouth  varies  from  about  200  cubic  feet  per  second  during  extreme 
low  water  periods  to  a  flood  discharge  of  15,000  cubic  feet  per  second. 

Red  Lake  has  an  area  of  500  square  miles;  the  drainage  basin,  exclu- 
sive of  the  lake,  is  estimated  at  1,200  square  miles.  Major  0.  J.  Allen, 
under  date  of  December  1, 1886,  reported — 

Red  Lake  could  ])robably  be  converted  into  a  reservoir  and  *  *  *  would  prob- 
ably form  a  valuable. adjunct  to  the  improvement  of  the  Red  River  of  the  North  from 
Grand  Forks  to  the  northern  boundary  line. 

The  Red  Lake  River  from  Red  Lake  to  the  Thief  River  is  sluggish, 
2  feet' deep  at  low  water,  and  about  200  feet  in  width.  The  range,'  in 
height,  between  high  and  low  water  stages  at  the  mouth  of  the  Thief 
River  is  about  4  feet. 

From  the  Thief  River  to  Fishers  Landing,  160  miles,  the  slope  is 
about  3  feet  per  mile.  The  channel  is  obstructed  by  bowlders  and  fre- 
quent rapids.    This  reach  is  wholly  unnavigable  and  can  not  be  im- 

Digitized  by  VjUUVIC 


18C0   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

proved  except  by  locks  and  dams.  There  are  two  dams  for  water  power 
purposes  within  this  stretch — one  of  15  feet  head  at  Red  Lake  Falls, 
and  the  other  of  10  feet  head  at  Crookston.  The  range  between  high 
and  low  water  stages  at  Crookston  is  about  15  feet. 

From  Fishers  Landing  to  the  Red  River  of  the  North,  40  miles,  the 
river  again  becomes  sluggish,  with  a  low-water  depth  of  about  2  feet 
and  150  feet  in  width.  When  Fishers  Landing  was  the  terminus  of 
the  railroad  this  reach  of  the  river  was  navigated  by  the  Red  River 
steamboats,  but  in  late  years  and  since  the  construction  of  railroads  in 
the  district  there  has  been  no  commerce  on  the  river.  In  1884  an  iron 
highway  bridge  was  built,  without  a  draw,  over  the  river  near  its 
mouth,  which  practically  shuts  steamboats  out,  even  if  they  desired  to 
navigate  the  river,  except  possibly  during  very  low  water, 

THE  OTTER  TAIL  RIVEB. 

The  Otter  Tail  River,  the  second  tributary  in  size  and  volume  to  the 
Red  River  of  the  !North,  connects  with  the  Bois  de  Sioux  at  Brecken- 
ridge,  Minn.,  and  there  forms  the  Red  River. 

It  is  a  ISIinnesota  stream  and  takes  its  rise  in  the  system  of  lakes  in 
the  timbered  and  flat  country  west  of  the  Mississippi.  The  low-water 
discharge  is  about  200  cubic  feet  per  second.  It  might  be  considered 
the  most  important  tributary  to  the  Red  River,  for  without  it  the  latter, 
above  Grand  Forks  and  during  low-water  periods,  would  be  an  exceed- 
ingly small  stream. 

There  is  no  data  or  record  relating  to  the  Otter  Tail  River  above 
Fergus  Falls  except  such  as  may  be  gathered  from  an  inspection  of  a 
State  sectional  map. 

An  examination  of  the  river,  below  Fergus  li'alls,  was  made  in  1886. 

For  about  10  miles  below  Fer^j^s  Falls  the  Otter  Tail  River  is  full  of  bowlders; 
the  descent  is  sharp,  aud  a  number  of  small  rapids  occur.  In  the  next  10  miles  the 
slope  reduces,  although  the  current  is  rapid,  and  the  bed  of  tiie  stream  is  obstructed 
by  large  quantities  of  bowlders.  During  high-water  stages  small  flatboate  with 
light  loads  have  run  down  this  10-mile  section,  but  at  great  risk.  The  remainder  of 
the  river  to  Breckenrid^e,  about  50  miles  in  distance,  is  comparatively  sluggish, 
with  depth  of  about  3  teet,  and  average  width  of  70  leet  at  ordinarily  low*  water 
stage.  [During  extreme  low  water  the  depth  would  be  considerably  less.]  In 
former  years  steamboats  of  fair  size  have  navigated  this  section  of  the  stream  daring 
high  stages  of  water,  and  numbers  of  flatboats  laden  with  flour,  coal,  lumber,  etc., 
were  run  from  the  upper  end  of  this  section  to  Pembina  and  other  points  on  the  Red 
River.    This  navigation  appears,  however,  to  have  been  discontinued. 

THE  BOIS  DE  SIOUX  AND  LAKE  TRAVERSE. 

Lake  Traverse  is  the  source  of  the  Bois  de  Sioux,  the  tributary  that^ 
in  connection  with  the  Otter  Tail  Biver^  forms  at  Breckenridge  the 
Red  River  of  the  North.  The  general  direction  of  the  Bois  de  Sioux 
and  Lake  Traverse  is  north  and  south,  and  constitutes  part  of  the 
western  boundary  of  the  State  of  Minnesota. 

The  lake  is  about  30  miles  long,  with  banks  gradually  sloping  up  to 
the  prairie  level,  60  feet  above.  In  low  water  more  than  one-half  the 
area  is  dry.  At  the  upper  (south)  end  the  water  is  16  miles  long  by  1 
mile  wide,  while  the  marsh  at  the  lower  end  is  from  2  to  4  miles  wide, 
with  frequent  ponds  of  water,  and  intersected  by  a  number  of  sloughs 
which  unite  at  the  lower  end  and  form  the  Bois  de  Sioux.  A  railroad 
crosses  this  end  of  the  lake  with  the  grade  about  6  feet  above  the  low- 
water  level. 

The  range  between  high  and  low  water  is  about  4  feet.  During  high- 
water  periods  the  lake  covers  an  area  of  about  50  square  miles  aud 
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discharges  a  large  quantity  of  water,  but  in  dry  seasons  no  water 
escapes. 

The  Bois  de  Sioux  from  Lake  Traverse  to  its  junction  with  the  Otter 
Tail  Eiver  at  Breckenridge  is  about  50  miles  long,  though  the  distance 
is  only  22  miles  by  land.  In  the  first  8  miles  of  the  valley  the  river  is 
merely  a  slough  through  low  marshy  ground.  In  the  remaining  dis- 
tance the  banks  are  tolerably  well  defined.  The  fall  from  Lake  Trav- 
erse to  Breckenridge  is  estimated  at  5  feet.  The  whole  river  is  prac- 
tically a  part  of  Lake  Traverse.  - 

BIG  6TONIC  LAKE. 

Big  stone  Lake  is  on  the  head  waters  of  the  Minnesota  Eiver.  It 
forms  part  of  the  boundary  between  the  States  of  Minnesota  and  South 
Dakota.  It  is  a  fine  sheet  o*f  water,  25  miles  long,  ^  mile  to  1  mile  in 
width,  and  about  10  feet  in  depth.  Its  low- water  area  is  18  square  miles. 
The  banks  are  well  defined  and  slope  rapidly  to  the  prairie  level,  about 
60  feet  above.  At  the  ends  of  the  lake,  marshes  and  meadows  fill  the 
valley. 

Big  Stone  Lake  and  Lake  Traverse  occupy  the  same  valley;  a  piece 
of  low  land  4|  miles  in  length,  called  Browns  Valley,  separates  them 
and  forms  the  divide  between  the  Red  River  of  the  North  and  the  Min- 
nesota River.  The  latter  enters  Browns  Valley  from  the  west  near  the 
upper  end  of  Lake  Traverse  and  continues  its  course  to  about  midway 
between  the  bluffs,  where  it  tuiuis  sharply  to  the  south  and  flows  into 
Big  Stone  Lake.  The  elevation  of  the  Minnesota  River  at  its  point  of 
entrance  intT>  the  valley  is  about  3  feet  above  Lake  Traverse.  In  times 
of  freshets  the  river  overflows  its  banks  and  frequently  discharges  into 
both  lakes.  Low  wat^r  in  Big  Stone  Lake  is  7.71  feet  below  Lake  Trav- 
erse. The  general  elevation  of  Browns  Valley  is  about  10  feet  above 
Lake  Traverse  and  17  feet  above  Big  Stone  Lake. 

The  usual  range  between  high  and  low  water  in  Big  Stone  Lake  is  5 
to  10  feet.  It  is  plain  that  the  lake  could  be  made  into  a  serviceable 
reservoir  for  the  benefit  of  the  Minnesota  River  by  the  impounding  of 
surplus  waters  during  the  seasons  of  high  water,  the  only  question  as 
to  its  practicability  being  the  water  supply  and  the  expense  of  land 
damages.  In  1882  the  latter  were  estimated  at  $60,000  for  a  10-foot  rise 
in  the  lake.  Beyond  the  10-foot  contour  the  damages  would  be  far 
greater.  The  water  supply,  coming  as  it  does' from  the  treeless  plains 
of  Dakota,  is  a  matter  of  extreme  doubt. 

The  following  appropriations  have  been  made  from  time  to  time  for 
the  improvement  of  the  Red  River  of  the  North: 

By  act  approved  Angnst  14, 1876 $10,000.00 

By  act  approved  June  18,  1878 30,000.00 

By  act  approved  March  3,  1879 25,000.00 

By  act  approved  June  14,  1880 20,000.00 

By  act  approved  March  3, 1881 a 18,000.00 

By  act  passed  August  2, 1882 7. 10,000.00 

By  act  approved  July  5, 1884 10,000.00 

By  act  approved  August  5,  1886 46,947.65 

By  act  of  August  11, 1888 20,000.00 

By  act  approved  September  19,  1890 25,000.00 

Total 214,947.65 

The  present  project  under  which  operations  are  carried  on  consists 
in  the  removal  of  snags,  leaning  trees,  and  bowlders,  and  in  dredging 
channels  through  the  bars  between  Breckenridge  and  the  northern 
boundary  line. 
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This  was  based  upon  a  mistaken  idea  of  tlie  discharg-e  of  the  river 
during  low-water  seasons.  The  exi>erience  of  recent  years,  liowever, 
is  conclusive  in  showing  that  it  was  only  reasonable  to  exi>ect  many 
low-water  seasons  during  which  the  normal  discharge  of  the  river  is 
wholly  insufficient  for  the  puri>oses  of  navigation. 

An  examination  of  the  table  of  slopes  shows  the  general  slope  of  the 
river  to  be  extremely  small,  and  this,  taken  in  connection  with  its  nar- 
row, canal-like  character,  will  render  comparatively  small  accretions  in 
water  volume  very  efficacious  in  aflbrding  navigable  depths.  An  in- 
crease of  1,000  cubic  feet  per  second  to  a  low-water  discharge  of  350 
cubic  feet  per  second  would  render  further  ox^erations  under  our  ]>roject 
for  improvement  unnecessary  and  make  an  exceedingly  fine  line  of  wat^r 
transportation. 

In  order  to  furnish  this  increase  to  the  volume  of  discharge,  the 
waters  from  the  watershed  of  Red  Lake  could  be  assemble<l  in  one  res- 
ervoir, and  those  from  the  Otter  Tail  might  be  gathered  in  Xiake  Trav- 
erse as  a  reservoir  by  means  of  a  dam  at  Breckenridge.  This  would 
seem  to  be  a  feasible  and  economical  method  of  solving  the  qaestion  of 
the  improvement  of  the  Eed  River  of  the  North  permanently,  and  hence 
I  consider  the  matter  worthy  of  the  favorable  attention  of  the  Govern- 
ment. In  order  that  it  may  be  fully  investigated  and  the  estimates 
called  for  submitted,  a  survey  will  be  necessary,  for  which  purpose  I 
estimate  the  sum  of  $0,000  will  be  necessary. 

A  sketch  map  of  the  river  and  surrounding  country  is  herewith.* 

COMMERCIAL  STATISTICS.  " 

(From  annual  report  for  fiscal  year  ending  June  30,  1890.) 

There  are  two  steamboat  lines  now  on  the  Red  River:  At  Fargo,  N.  Dak.,  the 
Grandin  Line,  one  steamer,  The  Grandin^  220  tons,  with  4  barges,  2  of  300  tons,  1  of 
250  tons,  and  1  of  200  tons ;  at  Grand  Forks,  the  Red  River  Transportation  Cam- 
any,  two  steamboats,  the  Pluck,  36  tons,  and  the  B.   W.  Alaop,  157  tons,  with  10 
arges,  4  of  178  tons,  1  of  202  tons,  1  of  155  tons,  1  of.  116  tons,  and  3  of  72  tons. 

Comparative  8tat€ment  affreight  moved  by  steamboats  and  barges  daring  ihepasi  eleven  years. 


b) 


Ton*. 

1883 25,314 

1882 31.652 

1«81 26,557 

1880 21,651 

1879 17,^9 


Tons. 

1889 3,866 

1888 12,140 

18«7 10.405 

1886 10;507 

1885 *.....  23,043 

1884 29,046 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S.  A. 
(Tlu'ongh  Ool.  Q,  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[FiTBt  indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich.,  March  2^  1891. 
Resp<*ctfiilly  forwarded. 

An  examination  of  this  report  reveals  the  fact  that,  although  neai-ly 
$200,000  have  been  expended  upon  the  improvement  of  the  Red  River 
of  the  J^orth  witliin  the  last  fifteen  years,  but  little  comrilerce  has  been 
developed. 


*  Not  printed. 
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In  the  eleven  years  for  which  statistics  are  given  the  aggregate  vol- 
ume of  freight  transported  was  only  about  212,000  tons,  an  average  of 
less  than  20,000  tons  per  year.  During  the  four  years  ftom  1886  to 
1889,  both  inclusive,  the  average  was  only  9,100  tons,  and  for  the  year 
1889  only  3,866  tons. 

Notwithstanding  the  expenditure  of  more  than  $75,000  towards  im- 
proving the  river  between  the  years  1883  and  1889,  both  inclusive,  its 
commerce  appears  to  have  steadily  declined  during  that  period  from 
31  Jf>52  tons  in  1882  to  3,866  in  1889. 

This  exhibit  is  surely  discouraging.  The  situation  is  principally  due 
to  two  causes:  First,  the  difficulty  of  so  iiirproving  such  a  stream  as  to 
make  navigation  easy  and  cheap;  second,  the  extension  into  the  trib- 
utary territory  of  several  railroads,  which  serve  the  people  more  satis- 
factorily than  is  possible  by  way  of  the  river. 

If  the  question  were  now  an  original  one,  I  should  feel  myself  com- 
pelled to  express  the  opinion  that  the  river  is  not  worthy  of  improve- 
ment by  the  General  Government;  but,  by  ten  successive  appropria- 
tions, the  highest  authority  has  sanctioned  the  eiforts  heretofore  made 
to  improve  navigation  on  this  river,  and  this  action  must  be  accepted 
as  imperatively  dem^iding  the  completest  possible  examination  of  the 
situation  and  ex)nditions,  a«  they  now  exist,  before  expressing  an  adverse 
opinion. 

With  the  foregoing  explanation  and  with  a  view  to  securing  the 
surveys  and  examinations  which  I  deem  necessary  before  reaching  a 
conclusion,  I  express  the  opinion  that  the  river  in  question  is  worthy 
of  improvement  by  the  General  Government. 

O.  M.  PoE, 
Colonelj  Corps  of  Engineers^ 
Division  Engineer^  Northwest  Division. 


survey  of  red  river  of  the  north  and  tributaries  above 
fergus  falls  and  crookston,  minnesota,  and  of  big  stone 
lake,  minnesota  and  south  dakota,  with  a  view  to  improv- 
ing navigation  thereon  by  the  erection  of  suitable  dams 
or  by  such  other  means  as  may  be  dee^ied  best. 

United  States  Engineer  Office, 

St.  Faulj  Minn.,  January  11, 1892. 
General:  I  have  the  honor  to  make  the  following  rex)ort  upon  the 
survey  of  Ked  River  and  tributaries  above  Fergus  Falls  and  Crookston, 
and  of  Big  Stone  Lake,  with  a  view  to  improving  navigation  thereon 
by  the  erection  of  suitable  dams,  or  by  such  other  means  as  may  be 
deemed  best,  together  with  an  e^stimate  of  cost. 
The  following  is  a  general  description  of  the  locality: 

GENERAL   CONSIDERATIONS. 

The  Red  River  of  the  North  flanks  the  border  between  the  forest  of 
Minnesota  lakeland  and  the  great  iirairie  which  sweeps  away  to  the 
west  through  the  Dakotas.  Along  substantially  a  meridional  zone,  the 
great  forest  fades  through  insensible  gradations  into  the  grasses  and 
flowers  of  the  prairie,  through  which  in  a  bed  of  clay  the  river  winds 
its  way  in  a  general  north  direction  to  Lake  Winnipeg. 

Many  indications  point  to  the  time  when  the  river  flowed  in  a  directly 
opposite  direction,  and  carried  the  waters  of  the  Saskatchewan  and 
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Assiijilii»irie  rivers  in  a  iid^^lity  preliistoric  Mismssii>pj  to  the  Gulf. 
Genenil  WuriTii  luis  aptly  n'U.HuiHMi  that  tlie  Simtlfctluwiiig  watorB  were 
tiiiiiwl  biickuanls  by  a  lirtiiig  up  of  the  land  whieli  liad  its  maxitiutm 
eiTVrt  upon  tlie  valley  of  tlu*  rivi-r  but  ween  two  ^^'eat  lakes  whose  il  win- 
died  deseendaiits  are  now  ealled  lliic  Stone  Lake  and  Luke  TraviTiie. 

The  river  is  fonned  by  the  Jiiiietiiai  of  the  Otter  Tail  and  Boi^i  de 
Sioux  rivers,  the  fcamer  Ix-in^r  a  eontiniiatiou  of  the  ancient  valley  and 
drawinf?  its  waters  almost  entirely  from  tlie  prairie  e^iuu try,  while  the 
hitter  jLra titers  its  .supply  from  the  western  borders  tif  the  ibrest  lake 
country. 

It  is  a  narrow,  sluggish,  tortuous  stream,  siibjeet  to  exeessive  vari- 
ation b  in  volume.  It  drains  an  area  of  ^52,000  scpiare  miles  of  fertile 
eountiy  in  the  States  of  IMijiuesota  and  Ntuth  Dakota.  Toijether  with 
one  of  its  tributaries,  the  Bois  de  Sioux,  it  forms  the  boundary  between 
those  States. 

The  rei^ioii  drained  in  IVriauesota  lies  west  of  the  Missis.sip[d  anil 
iiortli  ot  tlie  Miunesota  basins:  in  Dakota,  east  of  tlie  basins  of  Devils 
Lake  and  James  Uiter. 

The  tributaries  fri>ni  the  west,  eominic  entirely  from  prairie  country 
are  iiu-onsripu'nt  diuiii^c  the  present  eondition  of  rain  fa  lb  From  the 
east  the  prineipal  supply  of  water  is  drawn  fitmi  the  Otter  Tail  and 
Bed  Lake  rivers,  whitdi  are  Trd  from  the  forests  of  Miiniesota  lakeland. 

The  Bois  de  8ioux  is  50  miles  long  and  forms  the  outlet  of  Lake 
Traverse. 

Tlie  lianlis  of  Eeci  Kiver  sire  of  elay.  In  ltei|?ht  tliey  iuerease  Irom  12 
feet  at  Breckiui'id;^e  to  TiO  tret  at  Pembina..  The  bed  is  mainly  of  clay, 
with  siune  ^aavel  and  btnvldi'is  near  old  Fort  Abererombie  and  at  (Im^se 
Eapids.  In  tlie  fei  iiier  lurality  there  is  a  streteh  of  about  20  miles  of 
river  which  lias  a  eoasiderable  sh»])e,  1/30  feet  i>er  nnlCj  resulting  from 
great  masses  of  bowldi^s  whirb  emuniber  the  ehaunel.  It  is  nuu'e  than 
probable  that  witli  the  irijto\al  of  tlM'S(^  bowlders  and  scane  drrd^ing, 
this  slope  can  be  reduced  so  that  with  a  uniform  discharge  of  1,200 
cubic  feet  per  second  no  further  improvement  wiU  be  needed. 

The  Red  River  of  the  North  flows  through  a  plain  of  soft  alluvium 
underlaid  with  a  great  bed  of  clay.  At  scattering  intervals  on  this 
plain  occiur  small  deposits  of  drift  in  the  shape  of  small  bowlders,  cob- 
blestones, and  gravel  composed  of  several  varieties  of  crystalline  rocks 
and  a  well  defined  fossiliferous  limestone.  At  Conollys  and  Goose 
Rapids  the  river  has  cut  through  a  number  of  these  deposits,  and  the 
removal  of  soft  material  has  allowed  the  drift  to  settle  and  concentrate 
upon  the  surfaee  of  the  river  bed  until  it  forms  a  sort  of  pavement  which 
the  river  can  no  longer  affect.  This  material  restricts  the  channel  and 
creates  the  ra])id8.  Its  removal  will  distribute  the  slope  over  such  long 
reaches  of  low  slope  as  to  obviate  the  obstructions. 

The  slope  of  the  river  is  small  and  strikingly  uniform.  The  improve- 
ments to  be  suggested  promise  to  practically  convert  the  river  into  a 
great  canal.  The  total  fall  over  395.5  miles  to  the  international  bound- 
ary is  194.5  feet  or  about  0.49  feet  per  mile.  The  maximum  slope  is  at 
the  rapids  above  mentioned. 

WATER  VOLUMES.  /^^^^Tp 

Until  1886  the  lowest  volume  at  Moorhead  was  considered  to  be  about 
500  cubic  feet  per  second.  In  1874  the  low- water  volume  at  Brecken- 
ridge  was  placed  as  high  as  1,000  cubic  feet  per  second,  based  upon: 
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During  excessive  dry  periods  the  Bois  de  Sioux  is  merely  pools  of 
water  coimected  by  dry  bars.  The  Otter  Tail  furnishes  the  supply  at 
Breckeni  idge,  about  200  cubic  feet  per  second. 

From  here  to  Moorhoad  this  amount  is  increased  by,  say,  50  cubic 
feet  per  second.  Down  to  Grand  Forks  another  increment  of  60  is 
added,  and  there  it  meets  about  200  cubic  feet  per  second  coming  in 
from  Red  Lake  River,  thus  making  about  500  cubic  feet  per  second  as 
the  low-water  volume  at  that  point.  From  here  to  the  boundary  line 
probably  100  cubic  feet  per  second  is  added. 

RULING  DEPTHS. 

For  the  extreme  low-water  stage  of  250  cubic  feet  per  second  at  Moor- 
head,  the  ruling  depths  are  about  as  follows: 

Inohefl. 

Breckenridge  to  Moorhead 6 

Moorbead  to  Goose  Rapids 12 

Goose  Rapids 6 

Goose  Rapids  to  Grand  Forks 12 

Grand  Forks  to  Boundary  Une 30 

For  the  stage  corresponding  to  500  cubic  feet  per  second  at  Moorhead 
we  have — 

Inches. 

Breckenridge  to  Moorhead 12 

Moorhead  to  Goose  Rapids 18 

Goose  Rapids 18 

Goose  Rapids  to  Grand  Forks 18 

Grand  Forks  to  Boundary  line,  say 86 

The  following  table  shows  the  length,  width,  depth,  high  and  low 
water  volumes,  height  of  banks,  and  Hood  level. 


VtOBk— 


Breckeuridue 

Fort  Abt^ntronibie. 

Moorliend 

Goose  Rapids 

Frog  Point 

Grand  Forlcs 

Turtle  River 

BigSaltKiver 

Pelican 


Total . 


To- 


Fort  A  borcrombie 

Moorhead 

(10080  Kapidi) 

Fro«f  Poinl 

Grand  Forks 

Turtle  River *. 

BiffSalt  River 

Lower  ond  Pelican  Bars. 
Boundary  line 


Distance  in 
miles. 


By        By 
river,     land. 


26.00 
71.00 
08.06 
•21.96 
35.00 
25.00 
:M).50 
40.00 
48.00 


395. 52 


Slope. 


Total 
fall. 


Feet. 
35.5 
38.2 
60.658 
21. 169 
12.8 
6.2 

20.661 

9.838 


194.521 


Average 
per  mile. 


Feet. 
1.36 


0.516 


0.865 
0.403 

0.293 

0.194 


From— 


To- 


Slope. 


Maximum. 


At^ 


Length. 


FalL 


Average 
per  mile. 


Width 

of 
river. 


Breckenridge , 

Fort  Aliercrombie.. 

Moorbead 

Goose  Rapids 

Frog  Point 

Grand  Forks 

Turtle  River 

Big  Salt  River 

PeUcan 

I 


FortAberorom- 
bie. 

Moorhead 

Goose  Rapids.. 
Frog  Point 

Grand  Forks  .. 
Turtle  River. . , 
Big  Salt  River 
Lower  end  Pel- 

icjin  Bars. 
Boundary  line 


ConoUya  Rapids  . 


Miles. 


Feet 


Feet 
2.446 


Upper  end  of  Goose 
Rapids. 


.928 


4.6 


4.95 


Turtle  River  Bars  . . . 


Feet 
125 

96 
100 
160 

100-200 


250-800 


T^ 
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From— 


Breckenridge 

Fort  Abercroinbie 

Hoorhcad , 

Goose  Bapids , 

Frog  Point 

Pelican ^. 


To— 


Fort    Aber- 
crombie. 


Moorhead. 


GooBe  Rapids 

Fi-og  Point.., 
Grand  Forks.. 


Ik)undaryline. 


Height  of 
banks. 


Low-water 
volume. 


Hlgli -water 
volume. 


12  feet . 


At  Moorhead, 
37J  feet. 


At  Frojr  Point, 
Cl'J  feet. 


At  Pembina, 
50  feet. 


At  Bretkon- 
ridfie.  2U0 
cubic  feet 
per  He«'on«!. 

At  Moorhetid, 
250 ruble  feet 
per  scn::oii<L 


At  Moorhead, 
20,000     cnbio 

i      ffvt  per  aec- 

;      oud. 

I  At  Elra  River, 
30,000  cubic 
feet  per  sec- 
ond. 


At  Grand 
Fork.s,  500 
cubic  feet 
per  second. 

At  Jioundary 
line,  600  cu- 
bic feet  per 
second. 


At  Pembina, 
40,00010  50,000 
cubic  feet  per 
second. 


Range  Wtwecv 
hi<(h  and  lofw 
water  mark. 


At    Brecken- 
ridge, lCfoc< 


At  Hoorh««d, 
92.8  feet 


At  Elm  River, 

36.2  feet. 
At  Caledoxda, 

39.6  feet. 


At  Grand 
Forks,  42.5 
feet. 

At  PembuiAk 
38.5  feet. 


LAND-SLIDE  BARS.' 

The  river  varies  in  width  between  100  and  300  feet,  and  lies  in  a  very 
narrow  valley  with  steep  slopes  subject  to  its  action.  There  is  no 
flood  plane  to  the  present  river,  but  the  ancient  river  had  one  in  the 
great  plain  now  known  as  the  Red  River  Valley. 

The  steep  banks  are  much  subject  to  sliding  in  great  masses  into  the 
river,  sometimes  temporarily  damming  it,  frequently  forming  bars 
which  almost  obstruct  navigation.  It  will  always  be  necessary  to 
maintain  upon  the  river  a  dredging  plant  to  meet  the  conting^icies 
suddenly  arising  from  these  slides. 

OTTER  TAIL  RIVER. 

This  is  a  Minnesota  stream,  and  takes  its  rise  in  a  system  of  lakes  in 
the  timbered  country  adjoining  the  Mississippi  watershed  upon  the 
west.    An  examination  was  made  of  it  in  1886. 

For  al)oxit  10  miles  below  Fergus  Falls  the  Ottor  Tail  River  is  fiiU  of  bowlders;  the 
descent  is  sliarp;  and  a  number  of  small  rapids  occur.  In  the  next  10  miles  the  slope 
reduces,  although  the  current  is  rapid  and  the  bed  of  the  stream  is  obstructed  by 
large  quantities  of  bowlders.  The  remainder  of  the  river  to  Breckenridgo,  about 
50  miles  in  distance,  is  comparatively  sluggish,  with  a  depth  of  about  3  feet,  and 
average  width  of  70  feet  at  ordinarily  low- water  stage. 

THE  BOIS  DE  SIOUX,   LAKE  TRAVERSE,  AND  BIG  STONE  LA££. 


Lake  Traverse  is  about  30  miles  long,  with  banks  sloping  up  to  the 
prairie  level  from  60  to  150  feet  above.  In  the  present  low-water  sUige 
more  than  half  the  area  is  dry.  At  the  upper  or  south  end  the  water 
is  16  miles  long  by  1  mile  wide,  while  the  marsh  at  its  lower  end  is  from 
2  to  4  miles  wide,  with  frequent  pcmds  of  water,  and  intersect.ed  by  a 
number  of  sloughs  which  unite  at  the  lower  end  in  the  Bois  de  Sioux. 

A  railroad  crosses  this  end  of  the  lake,  with  grade  about  5  feet  above 
the  low- water  level.  The  range  between  high  and  low  water  is  ab<mt 
4  feet.    At  high  water  the  lake  covers  an  area  of  about  60  squai^e  miles. 
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The  Bois  de  Sioux  is  about  50  iniles  long.    For  about  8  miles  it  is    • 
merely  a  slough  of  the  lake.    In  the  remaining  distance  the  banks  are 
tolerably  well  defined,  and  there  is  supposed  to  be'a  fall  of  about  25 
feet. 

Big  Stone  Lake  is  on  the  head  waters  of  the  Minnesota  Eiver.  It  is 
about  25  miles  long,  from  1  to  2  miles  wide,  and  lies  in  a  deep  gash  in 
the  prairie  about  150  feet  below  its  level.  Its  low-water  area  is  about 
18  square  miles.  The  banks  are  well  defined  and  the  narrow  valley 
slopes  steeply  up  to  the  prairie  level.  At  the  lower  end  marshes  and 
meadows  fill  the  valley. 

A  strip  of  low  land  about  5  miles  long  separates  it  from  Lake  Trav* 
erse,  and  upon  this  is  located  the  small  town  of  Browns  Valley. 

The  Minnesota  River  enters  Bro\\Tjs  Valley  from  the  west  near  the 
upper  end  of  Lake  Traverse,  and  continues  its  course  to  about  midway 
between  the  bluffs,  where  it  turns  sharply  to  the  south  aud  flows  into 
Big  Stone  Lake.  At  its  point  of  entrance  into  the  valley  it  is  only  3 
feet  above  Lake  Traverse.  During  freshets  it  frequently  overflows  its 
banks  and  discharges  partly  into  the  latter  lake. 

Low  water  in  Big  Stone  Lake  is  7.71  feet  below  that  of  Lake  Traverse. 
The  general  elevation  of  the  Browns  Valley  strip  is  10  feet  above  Trav- 
erse and  17.7  above  Big  Stone. 

The  usual  range  between  high  and  low  water  is  from  5  to  16  feet. 

BED  LAKE. 

Bed  Lake  is  situated  in  northern  Minnesota,  in  the  midst  of  a  region 
which  is  to-day  wholly  uninhabited  except  by  the  Indians  in  and  about 
the  Bed  Lake  Agency.  It  lies  in  the  midst  of  a  magnificent  pine  forest, 
except  that  from  its  very  waters  upon  the  north  and  northwest  a  great 
swamp  stretches  across  to  the  Canadian  boundary.  Considerable  hard- 
wood timber  is  found  near  the  waters  of  the  lake  and  its  tributaries. 

The  Indians  of  Bed  Lake  have  cultivated  quite  an  area  of  ground 
with  much  success,  and  when  I  visited  the  locality  in  early  summer 
their  crops  looked  better  and  were  further  advanced  than  any  in  middle 
or  northwestern  Minnesota.  This  proves  that  the  country  is  rich  in 
agricultural  resources.  The  lake  is  in  two  great  bodies,  connected  by  a 
narrow  strait.  Its  greatest  length  is  50  miles.  The  width  and  length 
of  both  bodies  are  nearly  alike,  being  about  12  and  25  miles  respect- 
ively. The  area  is  486  square  miles.  Along  the  south  shore  of  the 
southern  lake  ah  enormous  flat  extends  many  miles  out  into  the  lake, 
with  scarcely  enough  water  to  float  a  canoe  in  many  parts.  Wherever 
deep  water  comes  up  to  the  shore  great  masses  of  bowlders  have  been 
pUed  upon  the  beach  by  the  action  of  ice  in  winter. 

BED  LAKE  BIYEB. 

The  following  is  from  the  report  of  Maj.  Ohas.  J.  AUen,  Corps  of 
Engineers,  in  1880 : 

Bed  Lake  Biver  discharges  into  the  Bed  Biver  of  the  North  opposite  Grand  Forks. 
From  the  lake  the  distance  is  about  325  miles  by  water.  The  river,  which  is  very 
tortnous,  may  be  divided  into  three  sections^  viz :  From  Bed  Lake  to  the  mouth  of 
Thief  Biver,  125  miles;  Thief  Biver  to  Fishers  Landing,  160  miles;  from  the  latter 
point  to  the  mouth,  40  miles.  From  Bed  Lake  to  Thief  Biver  the  stream  is  sluggish, 
with  a  general  width  of  200  feet,  and  depth  of  2  feet  at  low  water;  flows  through  a 
generally  open  prairie,  and  is  bordered  more  or  less  by  marshes.  *  *  *  With  the 
exception  of  occasional  bowlders  in  the  bed  of  the  stream,  no  obstruction  to  a  2-foot 
navigation  exists  between  Bed  Lake  and  the  month  of  the  Thief  Biver.    From  Thief 
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River  to  Fishers  Landing  the  bed  of  the  stream  is  encumbered  by  immense  qnantv  — 
ties  of  bowlders  and  occasional  small  rapids.  On  this  section  of  the  river  are  twc^ 
dams  for  the  utilization  of  water  power — one  at  Red  Lake  Falls^  with  a  he^id  of  1^^ 
feet;  the  other  at  Grookston,  head,  10  feet.  From  Fishers  Landing  to  the  junctiois. 
with  Red  River  the  current  is  sluggish,  the  width  averaging  150  feet  and  depth  a^ 
low  water  being  2^  feet. 

SUBVBY  AND  PROJECT. 

The  sum  of  $2,000  having  been  allotted  to  me  from  the  appropriation, 
for  examinations,  surveys,  and  contingencies  of  rivers  and  harbors  for 
the  purpose  of  making  this  survey,  and  upon  my  estimate  of  $6,000  for 
the  said  purpose,  a  party  was  organized  and  placed  in  the  field  June  24. 
It  consisted  of— 

Per  month. 

1  Assistant  engineer $125 

1  Assistant  engineer * 90 

1  Recorder • 50 

2  Rodmen 40 

2  Axmen 30 

1  Flagman 25 

Its  object  was  to  gather  data  from  which  I  might  determine  whether 
sufficient  watersheds  and  holding  ground  were  available  to  afford  water 
enough  during  low  stages  of  the  Red  River  of  the  North  to  make  the 
said  river  navigable  without  other  works  for  improvement.  For  this 
purpose  two  localities  for  holding  large  bodies  of  water  conspicuously 
off'ered  themselves:  (1)  Red  Lake,  (2)  Lake  Traverse. 

The  watershed  of  lied  Lake  is  approximately  1,930  square  miles,  of 
which  486  square  miles  is  lake  surface.  The  watershed  of  Lake  Trav- 
erse alone  is  not  large  enough  to  gather  sufficient  water,  and  the  water 
level  of  the  lake  has  in  consequence  been  considerably  lowered  during 
the  recent  dry  years.  Its  outlet,  the  Bois  de  Sioux  River,  was  sup- 
posed to  have  a  slope  so  low  as  to  enable  the  waters  of  the  Otter  Tail 
River  to  be  turned  into  it  by  a  dam  near  Breckenridge,  Minn.  This 
would  develop  drainage  area  of  3,453  square  miles,  of  which  400  square 
miles  is  lake  surface. 

The  survey  operations  were  first  directed  to  an  examination  of  the 
Bois  de  Sioux  River,  and  were  extended  up  to  the  point  where  a  fiow- 
age  line  from  a  dam  at  Breckenridge  intersected  the  river  banks.  This 
proved  to  be  at  a  point  17  miles  above  Breckenridge,  where  quite  a 
slope  was  found  in  the  river.  This  seemed  to  terminate  the  Lake 
Traverse  proposition  and  the  party  was  moved  to  Red  Lake  by  way  of 
Fosston.  Here  the  difficulties  of  the  work  in  hand  assumed  considera- 
ble proportions.  The  lake  is  bordered  by  dense  forests  and  thickets, 
except  on  the  northwest  and  west,  where  the  shores  are  almost  whoUy 
marsh.  It  was  hoped  to  meander  the  whole  lake  and  determine  rudely 
a  2-foot  flowage  line,  but  the  difficulties  incident  to  work  in  such 
country  proved  too  great  and  the  party  had  to  be  recalled,  the  funds 
being  exhausted  before  the  work  was  finished.  The  party  suffered 
severely  from  flies  and  mosquitoes,  particularly  when  in  the  midst  of 
the  long  grasses  of  the  marsh  country.  Before  sending  it  to  Red  Lake 
I  had  ordered  Mr.  R.  Davenport,  assistant  United  States  engineer,  to 
make  an  instrumental  reconnaissance  to  gather  data  to  guide  in  direct- 
ing further  operations.  His  trip  proved  to  be  one  of  considerable 
hardship. 

The  main  party  moved  from  the  Indian  agency  to  the  lake  outlet  and 
proceeded  to  take  measui-ements  to  enable  a  discussion  of  a  question  of 
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a  site  for  the  dam,  but  it  was  fonnd  impossible  to  work  among  the  tall 
grasses  and  reeds  on  account  of  the  deer  files  and  mosquitoes,  and  the 
party  retreated  to  its  boats  and  the  shore  of  the  lake.  On  August  20 
it  was  recalled  without  having  finished  its  work,  the  sum  of  money 
allotted  being  wholly  inadequate  for  such  an  extended  and  difficult 
piece  of  work. 

From  the  information  thus  gathered  from  considerable  personal  obser- 
vation, and  from  a  reconnaissance  by  Mr.  Davenport  of  the  region  be- 
tween the  Otter  Tail  Kiver  and  the  Bois  de  Sioux  Eiver,  I  gather  the 
following: 

I.— RED  LAKE  RESERVOIR. 

Eed  Lake  can  probably  be  raised  2  feet  by  a  dam  on  its  outlet,  and 
also  it  can  be  lowered  about  2  feet  by  dredging  across  the  shoal  at  its 
outlet,  and  inclosing  the  cut  between  dikes  to  prevent  its  filling  up 
from  wave  action.  This  would  aJBTord  ample  accommodation  for  about 
two  years  rainfall,  and  would  possibly  relieve  the  Eed  Eiver  Valley  from 
eft'ects  of  fioods  on  the  Eed  Lake  Eiver.  The  output  of  the  reservoirs 
on  the  Mississippi  Eiver  above  Pokegama  during  the  year  1891  was, 
rudely,  at  the  rate  of  10,000,000  cubic  feet  per  square  mile.  There  was 
rather  less  than  an  average  precipitation.  Now,  assuming  that  the 
precipitation  in  the  two  water  sheds  before  us  is  90  per  cent  of  that  of 
northern  Minnesota,  we  have  9,000,000  as  an  approximate  output  per 
square  mile  in  a  year  of  average  rainfall,  which  simply  means  that  half 
the  time  the  output  will  be  more  than  this,  and  half  the  time  it  will  be 
less. 

We  will  then  have,  for  the  Eed  Lake  reservoir,  1,930  square  miles  x 
9,000,000  =  17,370,000,000  cubic  feet  for  the  average  output  of  water  in 
one  year. 

This  will  permit  supplying  the  river  as  follows: 

Cubic  feet. 

800  cubic  feet  per  second  for  214  days 14,791,680,000 

250  cubic  feet  per  second  (about)  for  152  days 2,578,320,000 

17,370,000,000 

It  is  here  assumed  that  the  river  is  free  from  ice  and  open  for  navi- 
gation from  April  15  to  November  15,  being  two  hundrexl  and  fourteen 
days,  and  that  during  the  remainder  of  the  year,  one  hundred  and  fifty- 
two  days,  it  is  closed  to  navigation.  The  eifect  of  this  reservoir  wotild 
be  to  maintain  a  uniform  stage  during  the  boating  season. 

11. — LATTR  TBAVEBSE  BESEBVOIB. 

By  damming  the  river  the  waters  of  the  Otter  Tail  can  be  diverted  in 
a  canal  across  the  flat  marshy  country  southeast  of  Breckenridge,  and 
brought  into  the  Bois  de  Sioux  via  the  Rabbit  River.  The  approximate 
line  is  shown  on  the  map  herewith.  The  distance  is  about  8  miles. 
Then  by  placing  a  reservoir  dam  on  the  Bois  de  Sioux  just  below  the 
mouth  of  Rabbit  River,  sufficient  height  could  probably  be  obtained  to 
back  the  waters  into  Lake  Traverse  for  a  reservoir.  The  quantity  of 
water  which  could  therein  be  impounded  can  not  reasonably  be  esti- 
mated without  more  measurements  to  determine  the  areas  overflowed 
at  different  heights,  but  the  quantity  obtainable  from  tlie  watershed 
may  be  approximately  stated.  Its  area  is  about  3,450  square  miles: 
3,460  X  9,000,000=31,050,000,000  cubic  teet. 
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This  would  permit  siipplyiog:  the  river  nB  fuIlowK; 

t,200  riiliie  fcH  p^^r  sepoTul  for  214  dnya. ._,„,-,*..--..,.,__    23, 187,  r^:»0,  OCr> 

2r4J  rnhh  f<**^i  per  iwoiitl  Iht  15:^  days , . , 2,  TK^.  :*<X>,  Onri 

OvcriiluiffjiMiimeQoUHiver..... -,, ,.,.,--      6» C57% i'80,  Offll 

31, 060,  OCM>,  OOO 

Thus  maliitahiini?  in  the  Eecl  Eiver  a  uniform  navigable  stage  during 
the  i'litin:  Igniting  nvawoii. 

Tlie  lAikv  Triivers^o  refiervoir  would  have  lui  a)Tpr<K\inmte  cajiarity  of 
LHMKJO.tKHMHK)  cmbic  fet^t  onlyj  but  the  remaiiidor  ni^  tl»e  feathered  waters 
would  pn^liiibly  be  easily  ludd  iu  tlie  extonsivt's  hdie  portion  of  the 
waleri^bt-ML 

Tlie  following  diseharges  of  lied  River  of  the  J^orth  liave  beeu  meas- 
ured at  various  times; 


(1)  Jt  Moorhead, 


Date. 

(aUivv  low 
water). 

(alHivit  Yaw 

Auff.  I,  lfl79. -..,-- 

1.0 
L0 

BOa      Jiitift  UK  TRWK ...,. 

f 
11.0 

2,FTg 

^i^riCU  iflSiT      ..*...*.». 

805   «  Ai»r.  28.  J^82  ....,**..,*   - 

4«  4Z1 

(2)  J(  ksad  0/  Goflw  i?rtjM4i, 


GftDgO. 


1.3  f«M*t.  (low  watar) 

SJftH't ....... 

!J,B  flH^t..,» 

a.flfi^r.-, 

S.BfiMft .. 


1*185 
1,320  I 
1,754, 


G«ii^. 


4,«  Hm  t 
5.0  fciit 

fi.o  fi^*r 

7.U  ft.*i;t 


1,077 

4,  on 


Low^water  stniro  give?i  I  foot  di^ptb  oti  Goose  RapicLs  Ejirs.  The^ 
are  to  be  drerl^ed  under  the  eiineiit  pvoi«*et.  Th(*  work  etni  }>o  <loue 
in  ooo  sejisoii,  ju'objibly  tli:it  of  IH1*±  i>ne  thmi.Haisd  two  hiiiidred  ruble 
feet  per  fic^eoiid  will  theielbre  give  2*2  feet  in  addition  to  the  depth 
exeavated, 

(3)  Ai  Grand  Forks, 


1 

Dalit,                       Omi^i'. 

(111.  f^lHT 
MM'OTlll).     ' 

Bate. 

OAiigie, 

i 

Anff.1«.n^. ,.- 

-1.3. 

— Ci.lOi 
— «  2ti 

lev* 

ihH,  i'4.  ijiai. 

0,ifO 
1.45 
Z.«0 
3.0 

4.«5 
4.I& 

W4 

NuV     1*  lfM*l __*..*»*.._. 

T-Ki    1  l>i3t.     Ijmi. ..-,.-. 

TPiS    ;  Auir,  IS,  r FK2 

%m 

Si'|»l.  a,  IhMl '-. — , 

St'pt    *"''  1  r»l.,.----^-. --.--.- 

-«,  10 

a,  tod 

tS-ifll    1^   iKTil               .,.^».«*.- 

851 

sei 

9^5 

Auii.  15, 1SH2,.,, -. 

3.3i3 

ge]i|.miSliK. -— 

Aui;.  15,14^2 ...,..., 

d,m 
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From  Table  No.  3  the  following  approximate  relation  between  tlic 
volume  of  discharge  and  the  reading  on  the  gauge  has  been  deduced: 

Biver  stages  at  Grand  Forks  as  affected  hy  volume  of  discharge. 


Diacbarge 

(cubio  feet 

River  stage. 

per  second). 

400 

—  1.  5  feet.    (Below  zero.) 

650 

—  1. 0  foot.    ( llclow  zero.) 

700 

—  0. 5  foot.    ( Below  zero.) 

900 

0.0 

1,000 

0. 5  foot,    (riaiie  of  reference  for 

8t«ndard  low  water 

proje<'t    require*    A 
feet  of  water  at  this 

stage.) 

1,250 

1.0  foot. 

1,  i>00 

1. 5  feet. 

2,000 

2  feet. 

It  thus  appears  that  if  we  make  the  volume  of  discharge  at  Grand 
Forks  about  2,000  cubic  feet  per  second,  we  may  expect  a  navigable 
draft  of  5^  feet  in  the  river  below. 

■  Also,  if  we  make  the  volume  of  discharge  passing  Moorhead  and  Goose 
Rapids  1,200  cubic  feet  per  second,  we  may  expect  a  gauge  reading  of 
about  2^  feet  at  the  former,  and  a  depth  of  2J  feet  in  excess  of  that  to 
be  excavated  at  Goose  Rapids. 

Just  what  eflTect  may  be  expected  above  Goose  Rapids  cannot  be 
estimated  with  the  data  on  hand,  but  we  may  expect  a  river  navigable 
for  small  craft. 

It  is  thus  reasonable  to  expect  that  the  two  reservoirs  above  described 
will  furnish  sufficient  water  to  render  the  Red  River  continuously  navi- 
gable during  the  whole  open  season  from  the  Rabbit  River  dam  to  Lake 
Winnipeg.  And  further:  By  placing  a  lock  in  the  Rabbit  River  dam 
navigation  would  be  extended  to  the  head  of  Lake  Traverse;  and  still 
further:  Measurements  taken  by  Mr.  Davenport  in  1882  show  that  Big 
Stone  Lake  is  only  7  feet  below  the  level  of  Lake  Traverse.  Hence  if  we 
place  a  dam  across  the  outlet  of  the  former  and  cut  a  short  canal  be- 
tween the  two,  navigation  would  be  extended  to  the  foot  of  Big  Stone 
Lake,  thus  creating  a  water  transportation  line  615  miles  in  extent, 
without  counting  Lake  Winnipeg  and  the  Saskatchewan  River. 

It  is  probable  that  the  creation  of  these  two  reservoirs  would  relieve 
the  Red  River  Yalley  from  a  considerable  portion  of  the  effects  of 
floods. 

There  is  still  another  aspect  to  this  matter.  The  stored-up  waters  in 
Red  Lake  distributed  uniformly  during  the  opeil  season  through  Red 
Lake  River  would  render  it  navigable  for  small  craft. 

One  or  more  dams  and  locks  at  the  falls,  near  Thief  River,  and  at 
Crookston,  would  enable  boats  to  pass  up  to  the  reservoir  dam;  pass- 
ing this  by  means  of  a  lock,  they  could  proceed  to  the  head  of  the 
lake.  From  this  point  to  Rainy  Lake  River  there  is  a  marsh  all  the 
way,  a  distance  of  55  miles,  and  hence  a  canal  could  be  cheaply  con- 
structed across,  and  an  outlet  via  Crookston  and  Grand  Forks  would 
thus  be  afforded  for  the  timber  and  other  products  of  the  exten  sive 
Rainy  Lake  country,  which  at  present  has  no  outlet  in  the  United 
States, 
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BSTOfATES. 

In  the  jibi^ne*^  of  tlie  proper  surveys  only  ajiprosdmate  estimates  can 
Ih^  Jiub]iiitt4!(j« 

Red  Ijikc  niimiiiid  Lf>ck. *..-.- $150^000 

Rabbit  Rivrr  Vntu  anil  Lo^-k *..,,,._...._. ,.. . , .....  150,  000 

Caiuil  t-o  divert  the  Otter  TisiJ  Riir^'t  acrnn*  the  Bn*ckt?iirjd^e  Flat*— leu j^th, 
S  julle*  (li,(i«0  yurdft);  breiidtli,  60  feet;  depth.  6  ft5*t— «ay  6(lf),O0D  cubic 

yankj  at  in  ccnt« . -,<,-,,,.,,,.*,-- ,, ----.*,_ 60,  OOO 

D»m  acroMOtU^rTail  River  ,.-,-,-,,,.,-,,,  —  -- , *-._, 20,000 

Datn  rtt  ffiot  f>f  HigHtonit  Liilcft.,,,, .,._,.,„_,„ ._ 150,000 

C^rift]  li^twern  Bij*  ^trme  I.akc*  and  I^ke  TraTmrs©— 2  mil««j  at  #15^000^*.. _  30,  OOO 

J>ftna  md  Lot^k  at  Thief  Kiver _,„_.„_._ ., , 150,000 

StiTveyn „.. ,,.. --....-.,,,,. -. ,-,...  SO,  000 

Conlifigtmim ,,-.. -. ,,,„,, ., 100,000 

Total .,. .,..,-..- 860,000 

That  is  to  say,  for  the  stim  of  $8CO,0*.>0  we  may  reasonably  expect  to 

create  water  trangjjortiitit>ii  liucti*  as  follows . 

Lake  Winnipeg  to  the  fcwit  of  Big  Stime  Lake  ,,,.--...-..„«-,,.,.,..„,.,.,,     BIS 

Rod  Lak*sHiv*ir-..^.. ,,,. ....,.,„... „. ,     325 

Uvd  Lakfj..,.. .„„.,. .,.,.. _,...,_. „, „„. 50 

990 

That  is  to  say,  Boniething  like  1,(M>0  milos  of  trrrn  sport ation  Dne 
would  be  created j  at  a  coHit  not  exceeding  ^^hOlH)  per  mile. 

No  eKtiniate  is  here  made  for  imn-liase  of  daniafjinl  Imiils,  a  ad  the 
whole  ewtiriiate  should  be  considered  aw  apiiroxiinate  and  Hubje4:t  to  the 
revision  which  will  result  froui  the  mearSurementa  of  a  careftil  Survey* 

BEB  LAKE   CANAL. 

A  canal  55  niiles  long  from  lied  Lake  to  Rainy  lliver  would  r**qnire 
no  locks.  It  should  be  1-0  feet  wide  and  0  feet  deep.  It  ought  to  he 
made  for  815^000  per  mile, 

BIO  BTONE  LAKE  BESERTOIE, 

It  would  hiiRlly  he  reasonable  to  pass  by  the  effects  of  this  reservoir 
upon  the  Minnesota  and  Missipis[]>pi  rivers.  This  reservf^ir,  with  10 
feet  of  risOj  would  carry  5,227,l!3rj,0U0  cubic  feetj  whicli,  added  to  the 
surplus  from  Lake  TraversCj  would  make,  siiyj  11,300,000,000  cubic 
feet. 

But  the  probable  average  output  of  the  drainage  area  of  the  lake  is 
20,145,81)7,048  nibic  feet 

Hent'O,  if  jiddilional  holding  ground  can  be  found  below  Big  Btono 
Tjiikt%  ntul  HiiM  is  ]U"ol)jihh%  we  eon  Id  reMsonjdily  expert  to  liiive  for  the 
Minnesota  Kiver  2(5,225,177,000  cubic  feet  during  the  whole  of  an  aver- 
age year. 

This  w^ould  permit  the  following  discharge  into  the  river:  One  thou- 
Fand  eight  hundred  cubic  feet  per  second  for  92  days  during  the  extreme 
low- water  period  of  August  15,  September,  October,  November  15;  926 
cubic  feet  per  second  for  122  days  during  April  15,  May,  June,  July,  Au- 
gust 15;  200  cubic  feet  per  second  for  152  days,  or  during  the  winter 
months  when  rivers  are  frozen  up. 

It  is  evident  that  1,800  cubic  feet  per  second  added  to  the  Mississippi 
between  St.  Paul  and  the  mouth  of  the  St.  Croix  during  extreme  low 
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stage  will  have  considerable  effect  upon  that  reach  of  river,  and  prob- 
ably enable  boats  to  reach  St.  Paul  during  the  whole  boating  season. 

During  the  year  1891,  when  the  Mississippi  Eiver  fell  to  a  zero  stage 
at  points  just  below  the  influence  of  the  reservoirs  on  its  headwaters, 
tiiese  reservoirs  maintained  a  stage  of  about  1.5  at  St.  Paul. 

From  the  following  table  of  gaugings  made  iu  the  same  year  it  ap- 
pears tiiat  had  1,800  cubic  feet  per  second  been  addc<l  from  the  Minne- 
sota the  combined  reservoir  effect  would  have  produced  a  stivge  of  over 
2.5  at  St.  Paul.    At  this  stage  boats  from  St.  Louis  can  readily  come  up. 

Gaugings  of  the  Miseisaippi  River  at  St,  Paul,  July  1,  1891  j  to  November  14, 1891, 


Date. 


July      1 

2 

8 

6 

10 

11 

13 

14 

15 

16 

17 

18 

20 

21 

22 

23 

24 

25 

27 

28 

28 

30 

31 

Ang.      1 

3 

4 

5 

6 

7 

8 

10 

11 

12 

13 

14 

15 

17 

18 

19 

20 

21 

22 

24 

25 

26 

27 

28 

29 

31 

Sept.     1 

2 

3 

4 

'      5 

7 

8 

9 


Gauge 
reading. 

2.78 
2.80 
2.70 
2.10 
2.54 
2.40 
2.75 
2.46 
2.27 
2.01 
1.96 
1.00 
1.04 
2.01 
1.91 
1.06 
2.00 
2.00 
1.97 
2.11 
2.01 


Volnme. 


5,773. 
5,866. 
5.68;]. 
4.857 
5, 420. 
5, 162. 
5,090. 
5, 373. 
5, 046. 
4,821. 
4,062. 
4, 574. 
4,948. 
4,096. 
4,596. 
4,637. 
,4,731. 
4, 675. 
4, 516. 
4,860. 
4,71- 
4,808. 
5,  253. 
4,843. 
4, 473. 
4,506. 
4, 399. 
4,  36:j. 
4, 390. 
4,472. 
4,659. 
4, 136. 
3, 760. 
3, 626. 
3,507. 
3,908. 
3,961 
3, 903. 
3, 518. 
4,200. 
4, 109. 
3, 738. 
3, 674. 
3,892. 
3,  761. 
3,  746. 
3, 5:32. 
3, 366. 
a,  665. 
3, 792. 
8, 636. 
3,555. 
3, 476. 
3, 390. 
4, 323. 
8, 626. 
3,208. 


Bate. 


27   1  Sept. 

25 

15 


'^  I 


Oct 


Nov. 


10. 
11. 
12. 
14  . 
15. 
IG. 
17. 
18. 
19. 
21. 
22. 
23. 
24. 
25. 
26. 
28. 
29. 
30. 

1. 

2. 

3. 

5. 

6. 

7. 

8. 

0. 
10. 
12. 
13. 
14. 
15. 
16. 
17. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
27. 
2J. 
29. 
30. 
31. 

3. 

4. 

5. 

0. 

7. 

9. 
10. 
11. 
12. 
13. 
14. 


Gauge 
reading. 


1.20 
1.40 
1.07 
1.55 
1.34 


1.40 
1.34 
1.23 
1.15 
1.38 
1.07 
1.31 
1.28 
1.24 
1.50 
1.62 
1.60 
1.56 
1.70 
1.85 
1.63 
1.80 
l.i5 
1.60 


1.50 
1.35 
1.50 
1.45 
1.45 
1.40 
1.27 
1.40 
1.50 
1.48 
1.48 
1.32 
1.21 
1.18 
1.46 
1.35 
1.41 
1.38 
1.32 
1.38 
1.10 
1.31 
1.11 
0.97 
0.82 

i.m 

0.54 
0.90 
0.05 
0.80 


Volume. 


3,328.44 
3,482.96 
3,238.53. 
4,227.92 
3, 614. 30 


3,767.84 
3,512.16 
3, 327.  51 
3,244.03 
3,538.58 
8,111.75 
3,386.15 
3,287.82 
3, 428. 81 
3, 678. 28 
3,956.24 
3, 893. 81 
8, 875. 35 
3,981.58 
4, 210. 55 
3,909.00 
4,242.02 
8,606.50 
8,963.94 


3,824.89 
3,537.38 
8,808.86 
3,720.91 
3, 761. 12 
3.648.76 
3,458.31 
3, 710. 14 
3, 830. 91 
8,884.75 
3,780.80 
3,543.49 
3, 538. 56 
3,459.02 
3, 602. 73 
3,535.92 
3,658.90 
8,590.47 
3,612.36 
3,578.93 
3,102.85 
3,446.98 
3,189.88 
8,036.18 
2,686.20 
2,088.a'i 
2,422.52 
2,824.35 
2,  .507. 87 
2,742.87 


Still  farther:  By  constructing  the  necessary  dams  for  slack-water 
navigation  on  the  Minnesota  liiver,  there  would  be  opened  to  naviga- 
tion a  line  extending  through  Lake  Winnipeg  into  the  Saskatchewan 
Biver,  which  is  understood  to  be  capable  of  navigation  over  a  very  long 
distanc-e. 


¥Na  92 ^113 


Digitized  by 


Google 


1874   REPOKT  OF  THE  CHIEF  OF  EHGIXKERS,  C.  ^,  ARMY, 


coMMKRctAL  eTATiartcs* 

There  are  t wc  flteamlioftt  liiics  now  on  thr  Ri'd  Ri  ver  of  t  he  Norili :  A  t  Vjirpo,  N.  Dnit., 
the  Grariilin  line  of  ime  steaimr,  1*31  toii^»  with  i  harg*^8^  2  of  300  tone,  1  of  2^  tozif^ 
jilkI  1  nf  2<Ni|aus-  At  (irniul  Forki*  tho  Kc^d  KiviT  TrHnsportatraii  Coinpuny  hiiv«^  2 
Bt*^aiDboHt«,  thn  /7r/citatid  thn  M*  fV.  Ah^tp^  with  10  barges,  4  of  ITS  toiuij  1  of  3CS 
loiiB,  1  of  150  tonsi  i  of  116  tonS;  on d  3  of  72  tons. 

i^m .,,. ...,.,,„„„._.,. ...,-. a,K6g 

1KH8  .,-... - ,.-,..,-._.. .„-...  izun 

JKH7  ,-. 10,4(& 

18K0..--* - ..-** ............ ..-- -   \<\^m 

1R85 ..,-.- .., ..,, 2S.fU3 

IRRl .__ ._..„....„,........_.__ 2tJ.iHi> 

188$ ...._.......__ ..,.. 25.314 

1SH2..... ......................... -...----... -. 31,1552 

imi ....._..........-._....... 26.55? 

i««o .........._.._.„._..__ , 2i,epi 

1S79 .......„,...,...,.. ..,.,„..  n,mi 

A  mn\rofthe  hwnMiy  is  siilniiith^rL* 

Very  roi^|)t?ctruiIy,  yi»iir  abedient  servant, 

W.   A,   JOTsT^S, 

Majofj  Corps  of  Engincer$* 
Brig.  Gen.  TnoiUH  L.-Ca^t^y, 

Chief  of  Emjineenj  U,  S,  A, 

•Nut  repriatyd;  priuiod  i\x  llouae  Jix*  Doo,  No,  127,  Fifty -accuud  Gongr^j^  fiieU 
■eaaioo. 
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IMPROVEMENT  OF  MlSSOUfel  RIVER  ABOVE  SIOUX  CITY,  IOWA,  AND  OF 
YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


REPORT  OF  CAPTAIN  CHARLES  P.  POWELL,  CORPS  OF  ENGINE ERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

INPROVEMBNTS. 

1.  MiBsonri  River    between    the    Great  |  2.  Yellowstone     Rlyer^    Montana  ^and 
Falls,    Montana,  and  Sioux  City,  North  Dakota. 

Iowa.  I 

EXAMINATION  AND  SURVEY. 

3.  Missouri  River,  Montana,  between  Qreat  Falls  and  caQon  next  below  ^tubbs 
Ferry. 


Engineer  Office,  United  States  Army, 

Sioux  City,  loica,  July  15,  1892. 
General  :  I  have  the  honor  to  transmit  herewith  reports  upon  the 
river  improvements  in  my  charge  for  the  year  ending  June  30, 1892. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captairiy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  F.  8,  A. 


A  A  I. 


improvement  of  MISSOURI  RIVER  BETWEEN  THE  GREAT  FALLS,  MON- 
TANA, AND  SIOUX  CITY,  IOWA. 

At  the  beginning  of  the  year  repairs  were  in  progress  on  the  dams  of 
the  upper  part  of  the  rocky  river,  viz,  from  Fort  Benton,  the  head  of 
navigation,  to  Carroll,  Mont.,  for  which  reach  only  a  project  of  per- 
manent improvement  existed;  a  steel  hull  snagging  scow  and  a  steel 
Jiull  stern- wheel  snag  boat  were  being  built  for  removal  of  snags,  wrecks, 
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and  otlier  obstructions  on  the  sandy  river;  three  parties  of  the  delailed 
and  systematic  survey  of  the  river  were  in  the  field;  office  mapping  of 
old  work  of  tlie  same  was  in  full  progi^ess,  and  the  selection  from  rei)orts 
of  previous  examinations,  of  two  sites  for  ice  harbors  was  under  consid- 
eration at  the  War  Department. 

During  the  year,  and  commencing  at  the  head  of  the  rocky  river,  the 
dam  at  Bakers  Bar,  tlie  wing  dam  at  Crocondunez,  and  three  dams  of  the 
Fontanelle  system  were  rei)aired  -and  extende^T  To  stop  a  cutting  of 
the  bank  of  the  lower  island  at  Foutanclle  Bar,  seven  slips  inthebanl^ 
graded  from  its  top  to  a  slope  of  1  on  4,  about  25  feet  wide  and  150  to 
200  feet  apart,  were  revetted  with  brush  and  stone,  and  the  revetment 
continued  a  littlt?  beyond  the  bottom  of  the  river  trough.  Two  wing 
dams  at  Archers  Bar,  a  sill  across  the  left  chute  at  Crow  Coulee,  and  a 
dam  at  Norris  Island,  opposite  Judith,  were  built.  A  cut  of  double 
width  at  Archers  Bar  and  a  single  cut  each  at  Churchills  and  Crow 
Coulee  were  dredged;  the  dredged  material,  gravel,  cobble,  some  clay, 
and  a  little  sand,  aggregated  31,;52()  cubic  yards.  Two  hundred  and 
lifty-one  bowlders  or  ])iece^of  rock  averaging  about  one-half  cubic  yard 
in  size,  and  the  hirgest  having  been  about  2  yards,  w^ere  removed  from 
the  channel  and  properly  disposed  of  between  Marias  River  and  Iron 
City  Island,  17  miles  below  Judith  or  64  miles  above  Carroll. 

All  the  work  of  the  fiscal  year  named  above  was  done  in  1891 ;  it  put 
the  channel  to  next  below  Judith  in  fairly  good  shape.  The  Shonkin 
Bar  dam,  the  wing  dam  in  Evans  Bend,  the  dams  on  left  bank  at  Cro- 
condunez, two  dams  of  the  Fontanelle  system,  and  the  dams  in  Senieurs 
Reach  were  in  good  condition.  Some  heavy  work  remains  on  the  rapids 
and  bars  below  Judith,  but  operations  on  the  rocky  river  have  not  been 
resumed  since  it  api)eared  doubtful  if  boats  would  run  this  year  on 
that  part  of  the  river.  Good  crops  in  the  Dakotas  have  made  better 
business  for  boats  there.  Furthermore,  the  bulk  of  the  fi'eight  on  the 
upper  part  of  the  Missouri  is  of  Eastern  shipment,  and  it  seems  that 
the  through  rail  rate  as  compared  with  the  rate  from  points  where  tlie 
railroads  strike  the  river  leaves  a  scant  proportion  for  the  boats.  River 
interests  look  for  relief  to  the  building  of  tlie  Sault  Ste.  Marie  railroad 
to  Bismarck. 

The  steel  snagging  scow^  built  at  St.  Louis,  and  named  Mandan^  arrived 
at  Sioux  City  September  6  under  tow^  of  the  chartered  steamer  Bosebudy 
and  commenced  snagging  September  8  under  the  same  tow.  On  a<.*- 
couut  of  the  long  stretch  of  river  to  be  covered  her  work  w^as  limited 
to  the  worst  channel  obstructions;  it  comprised  the  removal  and  pi'oper 
disjjosal  of  64  snags,  2  abandoned  pontoon-bridge  stone  sinkers,  and  4 
stumps,  and  2  overhanging  trees  from  banks,  between  Sioux  City  and 
a  point  opposite  Glencoe,^.  Dak.,  640  miles;  the  chartered  towboatw^as 
withdrawn  under  terms  of  her  contiaet,  October  22,  and  the  Mandan 
was  then  laid  up  for  the  winter. 

The  U.  S.  steamer  Josephine^  which  had  formerly  been  used  on  the 
rocky  river,  w^as  fitted  with  iron  shears,  steam  capstans  and  engines, 
and  other  appliances  for  snagging,  and  commenced  such  work  at  Bis- 
marck October  2,  1891,  and  operated  between  Berthold  and  a  point  op- 
posite Gleucoe,  N.  Dak.,  129  miles,  in  1891,  and  between  Berthold  and  the 
Big  Bend,  S.  Dak.,  457  miles,  in  1892.  She  removed  166  snags,  69  over- 
hanging trees  and  14  stumps  from  tlie  bank,  and  served  during  both 
seasons  as  tender  to  the  survey  quarterboats  and  parties.  The  Joseph- 
ine also  sluiced  during  the  low  water  of  1891  a  channel  through  the 
worst  bar,  one  lu'ar  Washburn,  N.  Dak.,  which  formed  the  controlling 
depth  on  the  route  where  the  boating  was  then  the  busiest.    This  chiui- 
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nel  remained  good  during  the  rest  of  tlie  low  water,  and  from  accounts 
received  during  this  last  spring  had  not  filled  up. 

The  steel  hull  stem-wheel  snag  boat  built  at  Dubuque  and  named 
James  B.  McPhersmi,  was  received  108  days  behind  the  agreed  time  of 
her  completion  and  too  late  to  get  her  to  the  district  before  spring.  JShe 
operated  between  Sioux  City  and  the  Big  Bend,  S.  Dak.,  300  miles,  remov- 
ing and  properly  disposing  of  102  snags,  a  pontoon-bridge  stone  sinker 
which  had  drifted  into  the  channel,  and  33  overhanging  trees  or  stumps, 
and  trimmed  6  overhanging  trees. 

•  It  is  the  rule  in  the  snagging  worTc  that  the  earth  is  cleaned  from  the 
stumps,  the  roots  trimmed  close,  and  the  stumps  placed,  end  up,  on  a 
fairly  hjgh  bank  and  one  not  likely  to  cave  soon,  in  order  that  the 
.  stumps  may  dry  out  and  would  float,  so  fliat  they  will  not  form  any 
future  obstruction.  The  tiunks  are  generally  worked  into  fuel  for  the 
boats  where  suitable,  or  sawed  into  several  lengths  and  cast  overboard, 
branches  of  overhanging  trees  are  cut,  the  trees  tied  back,  or,  if  about 
to  cave  iuto  the  river,  disjMised  of  in  the  same  manner  as  snags.  The 
snagging  operations  are  very  satisfactory  to  the  steamboat  people.  In 
connection  with  other  work  of  the  snag  boats  snagging  gives  the  best 
channel  improvement  for  the  cost.  No  snagging  had  ever  been  done 
on  the  Missouri  Eiver  above  Sioux  City  before  last  year.  It  will  prob- 
ably be  required  to  extend  operations  of  the  snag  boats  over  about  the 
whole  length  of  the  sandy  river,  1,300  miles,  and  it  is  desired  to  include 
the  removal  of  bowlders.  These  are  washed  out  of  the  bluffs  or  brought 
to  the  river  by  the  switt  tributaries  and  by  freshets  in  the  gullies,  and 
are  frequently  distributed  by  ice  along  the  channel.  It  is  also  desired  to 
open  channels  through  the  worst  bars  at  low  water  by  steamboat  sluic- 
ing. All  of  these  works  are  of  a  tenii)orary  character  and  need  to  be  re- 
peated from  season  to  season  and  year  to  year.  The  unending  shifting  of 
the  river  from  caving  of  its  banks,  aiid  from  ioe  gorges  and  land  clearing, 
make  new  snags  and  uncover  old  ones.  My  recommendation  of  Ivist 
year  is  renewed,  that  the  least  estimate,  $50,()iK)  a  yx*ar,  for  the  removal 
of  snags,  wrecks,  and  other  obstructions,  and  for  temporary  improve- 
ment at  the  shotdest  channels,  be  made  as  a  separate  appropriation, 
and,  in  order  that  the  work  may  be  uninterrupted,  that  the  appropria- 
tion be  continuous,  the  same  as  for  the  operation  of  snag  boats  and 
dredge  boats  on  the  Upper  Mississipi)i,  and  for  the  operation  of  snag 
boats  on  the  Lower  Mississippi  and  Ohio  rivers^  as  provided  for  in  the 
river  and  harbor  acts  of  1888  and  IcSOO. 

Of  the  fieldwork  of  the  river  siuvey,  bench  marks  were  placed  and 
primary  levels  run  from  Poplar  Creek,  Montana,  to  Fairbank,  S.  Dak., 
674  miles;  the  tertiary  triangulation,  hydrography,  and  topography 
were  completed  from  Wolf  Point,  Montana,  to  next  below  Canuonball, 
N.  Dak.,  461  miles;  and  the  triangulation  and  back  topogiaphy  run 
from  end  of  the  completed  field  work  to  Fairbank,  S.  Dak.,  144  miles. 
The  present  field  party  will  be  followed,  when  low  water  obtains,  by  a 
hydrographic  party,  which  will  run  the  topography  of  immediate  banks 
and  low  grounds.  The  separation  of  usual  topographic  and  hydro- 
graphic  work  indicated  has  for  its  object  better  progress  of  fieldwork 
for  the  year  and  the  securing  of  low-water  soundings  and  shore  lines. 

The  sixty-three  details  charts  of  the  river  survey  from  Fort  Benton, 
its  beginning,  to  Wolf  Point  were  comj)leted,  and  aU,  except  twelve, 
placed  with  the  printer  for  publication;  the  preliminary  or  small-scale 
chart  No.  1  was  also  completed,  except  title,  and  No.  2  one-half  fiu- 
nished;  the  eight  charts  of  this  series  to  Wolf  Point  had  been  previ- 
ously penciled  for  their  prompt  use  in  lading  off  limits  of  the  detail 
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charts  and  for  making  qaick  tracings  and  bine  prints  for  use  in  the 
field  and  as  index  sheets.  The  ei^ht  charts  of  the  same  series  from 
Wolf  Point  to  Cannon  Ball  were  i)enciled  and  the  fifty-eight  detail 
charts  of  the  same  reach  were  three-fourths  finished. 

The  approved  location  for  an  ice  harbor  at  Bock  Haven,  near  Man- 
dan,  N.  Dak.,  was  surveyed  and  plans  drawn  for  its  improvement  for 
the  purpose  stated.  It  is  exi)e<!ted  with  funds  in  hand  to  execute  the 
improvement,  as  may  be  ordered,  this  fall. 

It  is  also  expected  with  a  part  of  the  same  balance,  and  allotments 
which  may  be  made  from  the  appropriation  of  1892,  to  continue  the 
work  of  snagging^  etc.,  and  to  complete  the  river  survey. 

The  appropriation  asked  foi:  1894  other  than  the  continuous  item  of 
$50,000  for  removal  of  snags,  wrecks,  And  other  obstructions  and  tem- 
porary improvement  at  shoalest  channels,  is  intended  for — 

R4>ctification  of  the  river  at  Pierre  and  Fort  Pierre,  S.  Dak $150, 000 

One  year's  work  or  one-half  rectifioation  of  river  and  permanent  channel 

improvement  of  Bismarck  reach,  North  Dakota,  25  miles 198^  000 

One  year's  work  or  one  fourth  of  same  rectification  and  improvement  of 

Yankton-Sioux  CMty  reach,  South  Dakota  and  Nebraska,  130  miles 514, 000 

Plant  and  its  mainU^uance  for  one  year  for  Bismarck  reach GO,  000 

Same  for  Yankton — Sionx  City  reach 150,000 

Total 1,072,000 

If  the  appropriation  made  be  for  two  years,  as  is  usaal,  then  the 
amounts  for  works  of  the  two  reaches  named  alxive  should  be  doubled,  \ 

and  $35,000  added  for  maintenance  of  plant  for  a  year.    Failing  in  the  1 

authority  for  the  proposed  works  on  the  reaches,  there  would  remain  \ 

for  consideration  in  addition  to  the  snagging,  the  proposed  Pierre  and 
Fort  Pierre  work,  $150,000,  and  similar  work  at  Yankton,  $75,000,  , 

heretofore  estimated  for,  and  which  is  now  included  in  the  proposed  j 

work  of  the  Yankton — Sioux  City  reach. 

The  proposed  works  at  Pierre  and  Yankton  recommended  last  year, 
for  stated  reasons,  aire  named  in  the  appropriation  act  of  1892,  but  the 
amount  therein  for  the  whole  Missouri  lliver  above  Sioux  City  will  only 
barely  provide  for  the  continuation  of  snagging,  etc.,  and  completion  of 
the  river  survey,  works  already  entered  upon,  and  for  the  Yankton  ice 
harbor,  required  by  the  act.  During  the  year  need  has  appeared  for 
extension  of  the  Pierre  work  to  inclnde  Fort  Pierre  and  vicinity.  This 
arises  from  a  bad  condition  of  the  Fort  Pierre  Landing  and  the  probar 
bility  that  this  will  be  needed  for  important  river  shipping  upon  the  com- 
pletion of  a  railroad  now  being  built  to  that  point  from  the  Black  Hills, 
for  information  of  which  see  commercial  sfcitistics. 

Heavy  ice  gorges  are  a  bad  characteristic  of  the  Upper  Missouri. 
They  form  in  wide  shoal  places;  the  ice  dam  raises  and  builds  back  by 
means  of  the  running  ice  from  above,  and  with  the  high  water  damages 
property  and  sometimes  causes  violent  changes  of  the  river  bed.  The 
Vermillion  Cut-off  of  1881,  at  about  the  middle  of  the  Yankton-Sioux 
City  Reach,  resulted  from  an  ice  gorge.  It  left  that  town  and  exten- 
sive Government  river  works  there  2  miles  inland,  practically  destroyed 
the  town,  did  not  leave  a  vestige  of  the  settlement  of  Green  Island, 
opposite  Yankton,  damaged  and  wrecked  steamboats,  and  leveled  fences 
and  buildings  from  bluff  to  bluff.  Adjoining  this  cut-off,  and  as  its  re- 
sults, the  river  has  been  caving  its  banks,  lengthening  its  course,  and 
narrowing  the  necks  of  land  at  the  bends,  thus  making  wide  shoal 
stretches  and  tlireatening  new  cut-offs. 

Sibley  Island,  next  below  Bismarck,  is  another  place  near  which 
damaging  ice  gorges  have  formed,  and  are  likely  to  do  so  any  year. 
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The  two  reaches  proposed  for  permanent  improvement  include  the 
worst  ice-gorge  places,  short  pieces  of  adjoining  bad  river,  and  other  ad- 
jacent pieces  where  it  is  desired  to  fix  the  channel  permanently  along 
town  fronts  or  at  intended  ice  harbors.  The  reaches  are  further  selected 
to  terminate  where  the  river  is  naturaljy  good  and  fairly  permanent,  so 
that  the  works  may  not  be  undermined  at  the  ends  nor  flanked  by  the 
river  above  or  below. 

The  availability  of  the  river  above  Sioux  City  for  extensive  traffic, 
when  permanently  improved,  and  the  present  and  prospective  appear- 
ance of  greatly  increased  ireights  seeking  transportation  along  that 
route,  warrant  the  recommendation  herein  tor  such  improvement  at  the 
most  needed  places  and  portions. 

Money  statement. 

July  1,  1891,  balance  unexpended $267,896.11 

June  30^  1892,  amount  expended  during  tiscal  year 156, 909. 30 

July  1,  1892,  balance  unexpended 110,986.81 

July  1,  1892,  outstanding  liabilities 17,721.47 

July  1,  1892,  balance  available 93,265.34 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 243, 265. 34 

'  Amount  (estimated)  required  for  completiou  of  existing  project *175, 000. 00 

Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June 

30,1894 1,122,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  contract,  Improving  Missouri  River  between  the  Cheat  Falls,  Mont.,  and  Sioux 
City,  Iowa,  ending  June  30, 1892, 


Na 

Name  and  address  of  contractor. 

Date  of  con- 
tract. 

Subject  of  contract. 

Bomarks. 

1 

Isaac  P.  Baker,  Bismarck,  K.  Dak. 

Jnly  6, 1891  . 

Charter  of  tow  boat  . . . 

Completed  October  22, 

REPORT  OP  MR.   H.   C.   GOULD,  ASSISTANT  ENGINEER. 

Sioux  City,  Iowa,  June  16, 1892, 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  field  operations  on  improve- 
ment of  the  '^Kocky'^  Kiver  during  the  fiscal  year  ending  June  30, 1892: 

repairs  to  and  construction  op  dams. 

Evans  Bar  (5^  miles  helow  Fort  Benton), — Work  commenced  Jnue  25, 1891.  The  old 
dam  was  connected  to  mainland  by  new  work,  220  feet  long,  averaging  S  feet  in 
height,  across  a  low  gravel  bar,  and  a  deep  chute  between  the  bar  and  sliore.  The 
other  end  was  connected  with  high  part  of  the  island  by  new  piece,  170  feet  long, 
averaging  2^  feet  high. 

The  ends  were  well  protected  by  brush  and  rock  and  the  whole  dam  thoroughly 
ballasted.  There  were  used  here  166  fascines,  486  yards  rock  from  Labarge,  6  yards 
rock  from  banks,  150  poles,  520  sacks  gravel,  ^5  days'  labor. 

This  work  was  finisned  July  27,  and  preparations  were  made  on  the  28th  to  move 
the  camp  down  the  river. 

*£zclusive  of  $50,000  annually  for  snagging,  eto. 
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On  the  way  down  the  party  stopped  a  few  honnt  at  Crocondunez  (9  miles  from 
Fort  Benton). 

All  the  work  here  haii  held  well  and  waB  in  good  condition,  except  the  land  end  of 
the  short  wing  dam  on  right  bank,  where  the  water  was  cutting  nnderBie  brush  work 
on  the  liankr  Two  mats  were  plaee<l  here  to  stop  the  cutting,  using  32  fiiseinea,  8 
yards  rook,  8  days'  labor,  8  poles,  25  sacks  gravel. 

Fonianelle  Bar  {IS  miles  from  Fori  Benton). — ^The  river  was  rapidly  cutting  away 
the  hanks  on  left  side  along  the  lower  island.  It  was  desired  to  stop  this  cutting  if 
possible.  The  high  water  early  in  July  had  also  cut  around  the  ends  of  some  of  the 
old  dams  and  these  places  needed  filling. 

This  work  was  commenced  July  29.  Seven  places  along  the  cutting  bank,  from 
150  to  200  feet  apart,  were  ^^ded  out  by  hydraulic  sluicing,  using  the  large  pnnip 
on  the  grab  boat.  These  slips  were  about  25  feet  wide,  on  a  slope  of  about  Ion  4,  and 
were  covered  by  a  layer  of  brush  fascines,  1  foot  thick,  well  staked  down  and  bal> 
lasted  with  rock,  the  covering  extending  from  the  top  of  the  bank  to  the  water  and 
continued  on  the  bottom  well  out  to  deep  water  by  a  line  of  mattresses  sunk  with 
rock.    Total  length  of  these  wing  dikes,  about  490  feet. 

The  dams  in  the  chute  between  this  inland  and  the  one  above  it  were  made  coih 
tinuons  and  the  lower  end  resting  on  the  head  of  the  island  was  thoroughly  pro- 
tected by  a  strong  revetment  of  brush  and  rock.  Length  of  dam  repaired,  aboat400 
feet. 

A  break  about  40  feet  wide  was  found  in  the  old  dam  (No.  8)  just  opposite  the 
above  dam.    This  was  filled  with  brush  and  stone. 

There  were  used  in  the  foregoing  work  974  fascines,  186  poles,  775  stakes,  600 
sacks  gravel,  20  yards  loose  gravel,  435  yards  rock,  309 J^  days'  labor. 

On  August  21  the  part^  was  moved  to  Archer  Bar  (24  miles  from  Fort  Benton), 
just  below  mouth  of  Mariaa  River. 

Two  damR  were  built  here  across  the  channel  on  the  right  side,  to  throw  the 
water  into  the  dredged  channel  on  left  side  of  the  bar. 

TTie  upper  dam  extends  260  feet  from  the  bank,  and  consists  nearly  the  whole 
length  of  two  layers  of  fascines  well  ballasted  with  rock.  The  outer  end  was  pro- 
tected by  additional  fascines  and  rock,  and  the  shore  end  extends  up  the  bank  25 
feet,  the  brush  being  staked  down  and  well  covered  with  rock.  Materials  nsed  on 
this  dam  are  60G  fascines,  147  poles,  203  days'  labor,  46  stakes,  250  yards  rock. 

The  lower  dam  extends  285  feet  from  bank  across  head  of  deep  pocket  to  well  out 
on  the  bar;  in  deepest  part,  where  water  was  6J  feet  deep,  seven  layers  of  fascines 
were  put  in.  The  ends  were  protected  as  in  the  upper  dam.  The  materials  in  this 
dam  are  875  fascines,  153  poles,  60  stakes,  192  sacks  gravel,  313  yards  rock,  234  days' 
labor. 

The  July  high  water  had  caused  some  breaks  in  the  large  dam  at  Bakers  Bar  (2^ 
miles  from  Fort  Benton).  Some  of  the  work  on  this  dam  had  necessarily  heen  done 
when  the  water  was  high,  which  prevented  placing  the  ballast  as  well  aa  it  should 
have  been  done. 

On  September  15  a  small  party  was  taken  up  by  the  Josie  wiih.  the  GO-foot  barge  and 
camp  outfit. 

The  repairs  were  finished  and  this  party  floated  down  on  the  24th. 

There  were  used  in  the  repairs,  285  fascines,  52  poles,  1,275  sacks  gravel,  30  yards 
rook,  143  days'  labor. 

On  October  2  the  party  was  moved  to  Crow  Coulee  Bar  (32  miles  from  Fort  Ben- 
ton). Fascines  and  poles  had  previously  been  gotton  out  here  for  a  submerged  dam 
or  sill  across  the  left-hand  chute.  ITiis  consisted  of  a  single  layer  of  brush  fascines 
well  ballasted  with  rock ;  the  ends  were  protected  by  large  aprons  of  brush  and  rock. 
The  length  in  260  feet,  and  the  following  materials  were  used:  211  fjftscines,  56  poles, 
25  Htakes,  256  yards  rock,  173  days'  labor. 

The  party  moved  to  Eagle  Creek  on  October  10  and  until  October  30  was  engaged 
in  j)reparing  incline  and  hauling  out  the  dredge. 

On  October  31  the  party  moved  to  Judith  (87  miles  from  Fort  Benton).  A  high 
dam  was  built  here  across  the  chute  between  Norris  Island  and  the  left  bank.  The 
mainland  end  rests  on  a  spur  of  the  blufls,  composed  of  clayey  earth,  large  gra%'el, 
and  bowlders ;  the  rock  for  the  dam  was  obtained  by  digging  out  and  blasting  these 
bowlders.  Tlie  other  end  extends  well  up  on  the  sfiud  island  and  was  protected  by 
a  large  apron  of  brush  and  rock.  Five  layers  of  fascines  were  put  in  except  at  the 
ends,  each  tier  well  ballasted  with  gravel,  and  the  two  top  tiers  with  rock.  The 
length  is  150  feet,  and  the  following  materials  were  used:  719  fascines,  962  sacks 
gravel,  239  days  labor,  120  yards  loosa  gravel,  145  yards  rock. 

DRE1>G1XG. 

Repairs  to  the  dredge  were  completed  so  that  work  was  oommenoed  July  8  at 
Archers  Bar,  1  mile  below  Marias  River.  Two  cuts  were  made  through  the  shoal  on 
left  side  of  the  bar  1,000  feet  long,  13,744.79  cubic  yards  being  removed. 
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The  work  was  considerably  delayed  by  a  sudden  rise  of  4.5  feet  and  the  large 
amount  of  drift  coming  with  it. 

This  work  waa  completed  and  the  dredge  moved  on  July  31  to  Churchills  Bend  (29 
miles  from  Fort  Benton).  A  single  cut  1,100  feet  long  was  made,  7,K40.7  cubic  yaiils 
being  removed.  A  stoppage  of  three  days  was  caused  by  the  breaking  of  a  pinion  on 
the  swinging  engine. 

On  August  14  the  dredge  was  moved  to  Crow  Coulee  where  a  single  cut  1,200  feet 
long  was  made,  9,710.39  cubic  yards  being  removed. 

On  August  26  the  dredee  was  started  for  Pinnacle  Reef  Bar  (66  miles  from  Fort 
Benton).  After  much  difBculty  on  account  of  shoal  water  at  many  places^  the 
Jonaphine  succeeded  in  getting  the  dredge  down  to  La  Barge  Rock  (55  mile*  from  Fort 
Benton).  On  account  of  rocks  and  the  low  stage  of  the  river  it  was  impracticable 
to  get  the  dredge  farther  down  and  the  orders  were  to  suspend  operations  for  the 
season. 

An  attempt  was  made  to  dig  a  basin  for  a  winter  harbor,  but  the  rocky  bottom 
prevented  a  sufficient  depth  being  obtained.  She  was  tlien  pulled  out  on  a  high 
bank  just  above  the  month  of  Eagle  Creek,  one-third  mile  above  La  Barge  Rock. 

QUARRY  WORK. 

The  party  of  from  12  and  15  men  remained  in  camp  at  La  Barge  Rock  until  Sep- 
tember 6,  breaking  up  the  bowldere  at  the  foot  of  the  cliff.  All  of  the  fallen  rock 
was  used  and  large  quantities  were  blasted  from  the  face  and  top  of  the  cliff. 

The  following  list  shows  the  amount  of  rock  taken  and  where  delivered:  Evans 
Bar,  282  yards;  Fontanelle  Bar,  406  yards;  Archers  Bar,  473  yards;  Crow  Coulee, 
256  yards. 

On  September  6  the  <][uarry  work  was  closed  and  the  party  moved  up  the  river  to 
assist  in  the  dam-building  work. 

ROCK   REMOVAL. 

Repairs  to  the  derrick  boat  were  completed  so  that  work  was  commenced  August 
15  just  below  Marias  River  {2\\  miles  from  Fort  Benton). 

The  boat  moved  down  the  river  taking  out  the  worst  rocks  to  Iron  City  Island  (94 
miles  from  Fort  Ben  ton  )j  which  point  was  reached  October  24,  when  the  work  was 
suspended  for  the  season. 

Tne  boat  was  brought  back  7  miles  to  Judith  and  the  party  commenced  grading 
the  bank  to  haul  out  tho  ileet.  Most  of  the  rocks  were  placed  on  or  near  the  bank 
at  points  from  which  they  were  not  liable  to  be  caiTied  by  ice  into  the  channel 
again;  many  of  the  large  rocks  were  blasted  and  the  larger  fragments  removed  and 
about  half  those  taken  out  at  Drowned  Mans  Rapids  were  dropped  in  deep  water 
just  below. 

The  following  table  shows  the  localities  worked  and  number  of  rooks  removed  at 
each  place : 

Rooks  remoyed. 

Near  Marias  River 7 

Lower  end  Archers  Island , 12 

Churchills  Bend 3 

Near  La  Barge  Rock 3 

Near  Citadel  Bluff A 5 

2  to  3  miles  below  Hole-in-the-Wall 9 

Near  Steamboat  Rock 2 

Pablo  Island 8 

Pablo  Rapids 36 

I  mile  above  Wolf  Island 15 

\  mile  above  Arrow  River 6 

Near  mouth  of  Arrow  River 27 

1\  miJcs  below  Arrow  River 6 

2\  to  3^  miles  below  Arrow  River 11 

1  mile  above  Drowned  Mans  Rapid ." 8 

Drowned  Mans  Rapid 25 

Council  Island 18 

Upper  end  Holmes  Ra^tid 1 

Holmes  Rapid 20 

Lower  end  Holmes  Rapid 27 

Bend  above  Iron  City  Island 3 


Digitized  by 


Google 


1882   REPOBT  OF  THE  CHIEF  OF  ENGINEERS,  tJ.  S.  ARMY. 

LATINO  UP  FLEET. 

Search  was  made  along  the  river  for  Aome  distance  above  and  below  Judith  for  & 
good  winter  harbor,  but  no  place  could  be  found  free  from  danger  of  damage  by  ice 
and  it  was  decided  to  haul  all  the  boats  out  ou  the  bank.  A  place  was  selected  just 
above  the  warehouse  at  Judith  and  the  bank  for  120  fttet  graded  to  an  easy  slope. 

There  were  hauled  out  here  the  store  boat,  derrick  boat,  three  65-foot  barges,  one 
50-foot  barge,  and  three  40-foot  barges. 

The  quarterboat  and  the  small  steamer  Josie  were  necessarily  kept  in  the  river  till 
the  last  in  order  to  finish  the  dam  in  the  head  of  the  chute  on  the  opposite  side  of 
the  river.  They  were  brought  over  to  the  Judith  side  of  the  river,  but  before  they 
could  be  taken  down  to  the  incline  the  running  ice  gorged  on  l^e  head  of  the  bar 
and  the  water  run  out  so  low  that  they  could  not  reach  the  incline  and  they  were 
hauled  out  on  top  of  the  bauk  about  1,600  feet  above  the  other  boats. 

The  party  was  disbanded  November  21,  1891. 
Very  respectfully,  your  obedient  servant, 

H,  C.  Gould. 

Capt.  Chas,  F.  Powell, 

Corps  of  Engineers,  U»  8,  A, 


COMMERCIAL  STATISTICS. 

Five  boats,  the  largest  three  of  which  draw  3i  to  4  feet,  loaded,  and  are  of  about 
300  tons  burden^  are  running  on  the  river,  engaged  mostly  in  carrying  wheat,  live 
stock,  merchandise,  flour,  and  Indian  and  military  supplies  between  Sioux  City,  Run- 
ning Water,  Chamberlain,  Pierre,  Bismarck,  Stanton,  and  Berthold.  The  fourth 
boat  is  of  about  50  tons;  the  fifth  one,  lately  l)uilt  at  Fort  Yates,  is  smaller. 

The  Benton  Transportation  Company  has  material  and  machinery  on  hand  at  Bis- 
marck for  a  new  large  boat.  A  boat  of  150  tons  is  now  being  built  at  Sioux  City,  * 
and  the  material  is  on  hand  for  a  barge  to  be  run  with  her  in  a  projected  trade  next 
above  Sioux  City.  Tlie  Mary  lienneitj  of  about  lOO  tons,  heretofore  used  as  a  pon- 
toon bridge  tender  at  Sioux  City,  has  been  purchased  by  steamboat  people,  who  ex- 
pect to  run  her  with  a  barge  in  a  local  jobbing  and  excursion  trade. 

The  steamboat  Lxbhie  Conger  came  from  the  upper  Mississippi  River  last  spring  to 
engage  in  a  contract  for  river  transportation  of  military  supt)iies  from  Bismarck  and 
Pierre,  but  after  making  oue  trip  to  Bismarck  was  withdrawn,  as  understood,  since 
the  contract  was  too  small  and  the  navigation  too  difficult  for  her  size  and  draft. 
An  association  of  Charles  Mix  County  (S.  Dak.)  farmers  are  negotiating  for  this  boat 
to  run  between  their  landings  and  Sioux  City. 

The  following  newspaper  dispatches  show  demands  for  new  river  business : 

"[Special.] 

"Castalia,  February  2Sj  1892, 
"The  citizens  of  Charles  Mix  County  have  been  holding  regular  county  steamboat 
meetings  for  the  past  3  months,  at  which  various  schemes  have  been  discussed  with 
a  view  to  securing  a  line  of  boats  on  the  Missouri  River  to  ply  between  this  point 
and  Sioux  City.  The  interest  in  the  movement  has  been  universal  throughout  the 
county,  and  the  only  obstacle  has  been  the  best  way  to  go  at  it.  *  *  *  At  a 
meeting  at  Edgerton  on  last  Saturday  the  whole  matter  was  gone  over  and  the 
propositions  from  steamboat  companies  at  St.  Louis,  Dubuque,  and  Bismarck  con- 
sidered, also  the  propositions  of  gentlemen  willing  to  erect  warehouses  and  buy 
^ain.  *  *  *  A  company  was  organized  and  will  be  incorporated  at  once.  *  ♦  * 
Warehouses  will  be  erectecl  at  two  and  perhaps  three  landings,  and  buyers  set  at 
work  to  work  the  traffic  via  the  river.  The  meeting  and  a  short  canvass  afterwards 
discloses  the  fact  that  there  are  some  2,000  head  of  cattle  now  fattening  for  the 
spring  market,  besides  double  that  number  of  hogs,  and  an  enormous  quantity  of 
wheat  and  still  greater  amount  of  com.  >'    •    •     • 

"  [Special.] 

"Pierre,  Jday  gS,  1892, 
"  M.  T.  Wolvcrton,  president  of  the  board  of  trade  of  Campbell  County,  and  K7  A. 
Qrady^  a  prominent  citizen  of  the  same  county,  have  been  in  Pierre  the  x)ast  week 
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for  the  purpose  of  getting  the  people  of  this  city  interested  in  securing  a  line  of 
steamers  to  run  up  and  down  the  river,  in  which  they  can  ship  their  produce  to 
market.  They  state  that  the  people  of  Campbell  and  Walworth  counties,  in  South 
Dakota,  and  Emmons  County,  in  North  Dakota,  are  now  compelled  to  haul  their 
grain  from  40  to  60  miles  to  market,  that  being  the  nearest  point  to  a  railroa<l. 
Mr.  Wolverton,  in  speakins  of  the  matter,  says  that  in  Campbell  County  alone  there 
is  now  100,000  bushels  of  last  year's  wheat  crop  yet  unmarketed.  The  poor  roads 
durisg  the  paet  winter  and  the  long  haul  have  prevented  the  farmers  hauling  their 
grain.  He  estimates  that  if  a  line  of  steamers  were  pat  on  Campbell  County 
alone  would  furnish  250,000  bushels  of  this  year's  wheat  crop  to  be  transported. 
The  people  of  Pierre  have  become  interested  in  the  matter  and  will  do  what  they 
can  t-o  aid  the  project.  It  is  expected  that  if  the  line  of  steamers  are  put  on  to  run 
from  Sioux  City  to  Charles  Mix  County  the  same  steamers  could  extend  their  trip 
up  to  take  in  these  upper-river  counties.'' 

"[Special.] 

"PlERBE,  July  IS,  1892, 
''  Prominent  wool-growers  of  Hughes  and  Sully  counties  have  contracted  with  one 
of  the  river  transportation  companies  for  the  carrying  of  1,000.000  pounds  of  wool, 
ivhich  represents  this  year's  clip.  The  Northwestern  Railroad  Company  refused  to' 
make  any  special  rates  on  the  quantity,  so  the  shipment  will  be  made  from  this  point 
to  Sioux  City  and  from  there  by  rail  to  New  York.  About  $5,000  in  freight  will  be 
saved  by  this  route." 

Other  prospeotive  river  freights  are  considerable  quantities  of  wool,  lead-silver 
ore,  and  possibly  coal  fh)m  Montana ;  the  former  two  commodities  are  now  transported 
east  by  wagon  and  rail  haul,  but  it  is  only  a  question  of  time  when  a  part  at  least 
will  go  by  river.  Geological  reports  state  that  coal  exists  in  the  Judith  Basin  of 
Montana  similar  to  that  extensively  mined  in  the  Great  Falls  field,  and  a  natural 
outlet  of  which  is  by  river- from  Judith. 

Lignite  abounds  along  the  river  in  North  Dakota,  and  the  urgent  need  of  cheap 
fuel  at  river  towns  and  for  steamboats  \a  likely  to  create  some  traffic  in  this  coal^ 
notwithstanding  its  inferior  quality. 

The  completion  of  the  railroad  from  Rapid  City  to  Port  Pierre,  about  166  miles, 
will  furnish  with  the  river  a  cheaper  outlet  than  now  existing  for  the  good  coal, 
coke,  ores,  and  building  material  of  the  Black  Hills.  The  shortest  rail  lines  from 
Rapid  City  to  Sioux  City  and  Omaha  are  484  and  547  miles;  the  respective  distances, 
rail  and  river  via  Fort  Pierre,  would  be  537  and  672  miles. 

The  Western  Portland  Cement  Works  at  Yankton  produce  a  Portland  cement  of 
tests  equal  to  those  of  the  imported  article,  and  whose  output  during  1891  was  about 
30,000  barrels  and  is  increasing.  The  material  for  the  Yankton  cement — chalkstone 
and  clay — abound  in  large  quantities,  and  are  said  to  show  at  places  on  the  river 
above  and  below  Yankton;  the  chalk  certainly  crops  out  from  the  river  bluffs,  and  it 
seems  that  the  cement  industry,  at  least  at  Yankton,  shoiild  be  extensive,  and  the 
cement  shipped  down  the  river  to  Sioux  City,  Omaha,  and  other  cities. 

Sett^lements  along  the  river  are  increasing  and  crowding  closely  to  the  reservations, 
whiolt,  between  Sioux  City  and  Fort  Benton,  occupy  1,095  miles  of  river  frontage 
and  generall]^  include  the  best  lands.  The  transportation  of  farm  and  range  prod- 
ucts on  the  river  between  main  railroad  points  should  gradually  increase;  tiiose  for 
1892  will  certainly  be  larger  than  for  1891. 

The  traffic  amounts  tabulated  below  do  not  include  ferriage  business. 

Biver  tannage  h^oeen  Sioux  City  and  Fort  Benton. 

[Exclusive  of  live  stock.] 

Tons. 

1887. 13,961 

1888 12,895 

1889 16,724 

1890 13,326 

1891 13,055 
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Traffic  by  river  reaches. 


River  reaches. 


1880. 

Beween  Sioax  City  and  Bismarck 

Between  Hisntarck  and  Fort  Biiford 

Between  Fort  Boford  and  Fiirt  Benton. 

1891. 

Between  Sioux  City  and  Bismarck 

Between  Bismarck  and  Fort  Buford.... 


Package     p-,,.^ 
freight.        8®"- 


9,735 
2.467 


10.410 
2,645 


No, 

4,322 
184 
62 


0,749 
ISO 


Live 
stock. 


Hmd. 

2,971 
43 
43 


4,683 
50 


statement  of  franklin  commercial  club,  campbkll,  80uth  dakota. 

Franklix  Commercial  Club, 

Campbell,  S.  Vdk,,  Apnl  £4,  1S9£, 
DKar  Sir:  Out  clnb  respectfully  calls  your  attention  to  the  following  facts: 

(1)  We  are  from  40  to  50  miles  from  a  railway  market;  consequently  it  requires  all 
our  time  in  the  fall  to  market  our  crops,  and  fall  plowing  can  not  be  done. 

(2)  We  have  a  warehouse,  but  as  it  is  back  from  the  river  so  far  we  can  not  ship 
our  grain  through  it  except  at  a  great  loss  in  handling. 

(3)  If  the  river  could  be  so  improved  near  here  that  the  warehouse  could  be 
moved  to  the  water's  edge,  our  crops  could  and  would  be  shipped  through  it,  thereby 
enabling  farmers  to  get  their  plowing  and  other  tsAl  work  done,  which  they  are  now 
unable  to  do  to  a  great  extent. 

(4)  Parties  have  been  here  who  would  build  a  first-class  flouring  mill  if  the  riyer 
were  safe  to  build  close  to,  so  that  the  flour  could  be  shipped  out  and  coal  shipped  in 
on  the  river  without  too  jgreat  a  cost  in  handling,  and  also  get  water  for  the  engine 
from  the  river. 

(6)  We  believe  that  there  is  no  point  on  the  river  where  permanent  improvementa 
could  be  ma<le  that  would  benefit  a  greater  number  of  agriculturists. 

We  prenent  these  facts  for  your  eanicHt  consideration,  and  hope  that  you  will  in- 
vestigate them  thoroughly,  as  we  believe  that  it  is  the  intention  of  the  Missouri 
River  Commission  to  do  the  work  where  the  greatest  good  will  i*esult,  and  where  the 
people  will  take  advantage  of  the  improvements  to  better  their  own  condition. 


Yours  respectfully, 


Capt.  C.  F.  Powell, 

Corps  of  EngineerB. 


Franklin  Commercial  Club, 
M.  T.  WOLVKBTON,  Secretary. 


STATEMENT  OF  TUB  MISSOURI  RIVER  TRANSPORTATION  COMPANY. 


The  Missouri  River  Transportation  Company, 

4'        Prehident's  Office, 
Mandan,  N.  Dak.,  May  SO,  189S. 
Sir:  Replying  to  your  favor  of  23d,  would  say  :%ur  Missouri  River  business  be- 
tween Standing  Rock  Agency  at  the  south  and  Fort  Berthold  on  the  north  promises 
to  be  very  large  this  season.    The  steamer  Ahner  O'Neal  will  probably  carry  close  to 
5,000  tons  of  freight  between  these  poiutn,  taking  and  landing  most  of  the  freight 
at  Bismarck  and  Mandan  Landing.    The  fanners  north  of  the  Northern  Pacific  Rail-' 
road  have  been  greatly  favored  with  crops,  which  are  to  -be  transported  by  boat  to 
the  railroad.  They  are  also  buying  merchandise  liberally.    Present  season  will  prob- 
ably be  the  best  for  several  years. 
Respectfully, 

Jobn  M.  Turner, 

FresU 


Capt.  Chas.  F.  Powell, 
Corps  of  EngineerB,  U, 


8.  A. 
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statembirr  of  jui>ith  mercantile  company. 

Office  of  Judith  Mercantile  Company, 

Judith  Landing,  Montana,  June  20,  1892, 
Dear  Sir:  In  reply  to  your  favor  of  the  7th  instant,  which  has  just  come  to  hand, 
will  say  that  there  onght  to  be  offered  for  shipment  down  the  Missouri  River  during 
the  season  of  navigation  of  1893  and  1894  from  this  point  at  least  2,000,000  pounds 
of  wool,  besides,  say,  5,000  tons  of  lead-silver  ore  for  the  smelter  at  Omaha.  This 
amount  of  freight  would  be  shipped  from  thi9  point  if  the  river  was  in  good  condition 
for  boats  and  the  rates  the  same  as  from  railroad  points  40  miles  north.  I  should 
estimate  the  increase  in  imports  of  merchandise  for  1891  over  1890  into  the  Judith 
country  by  rail  to  be  at  least  25  or  30  per  cent.  This  year  it  will  be  much  larger^ 
say  50  per  cent.  With  the  Missouri  River  in  fair  condition  steamboats  could  have 
for  shipment  from  this  place  and  some  few  places  below,  like  Rocky  Point,  at  least 
2,000,000  pounds  of  wool  this  aeaaon. 

We  will  actually  cross  here  on  the  ferry  for  shipment  cast  via  rail,  and  which 
properly  should  go  via  river,  this  season,  about  as  follows :  Mutton  sheep,  75,000 
head ;  wool,  500,000  pounds ;  merchandise,  from  the  east  to  Judith  Basin  points  by 
rail,  say  1,000  tons;  besides  there  will  be  at  least  10,000  head  of  beef  steers  cross  the 
river  here  for  shipment  to  Chicago. 

In  conclusion  will  say  that  if  the  sheep  business  continues  to  increase  as  reason- 
able to  suppose  it  will,  there  should  be  tributary  to  Missouri  River  points,  and  that 
Sroi)erly  should  go  via  boats,  the  summer  of  1894,  say  from  Judith  to  mouth  of  Milk 
liver,  5,000,000  pounds  of  wool.  This  may  look  big  to  you,  but  think  it  a  fair  esti- 
mate, as  you  of  course  know  that  it  is  a  large  country  and  all  wool  f^om  60  miles 
south  and  25  miles  north  of  the  Missouri  River  between  points  mentioned  would,  with 
rates  being  eqnal,  go  by  boats. 
Will  be  glad  to  give  you  any  information  at  any  time. 
Yours,  very  respectfully, 

G.  R.  Norris. 
.  Capt.  Chas.  F.  Powell, 

Corps  of  Engineers,  IT,  8,  A, 

statement  of  rapid  city  board  of  trade. 

Office  of  Rapid  City  Board  of  Trade, 

Hapid  City,  8,  Dak.,  June  g9,  1892, 

Dear  Sir  :  The  answer  to  your  letter  of  June  7  has  been  delayed  in  order  to  get 
exact  figures.  Finding  this  impossible  where  figures  of  exports  from  the  Black  Ilills 
could  not  be  obtained,  opinions  and  close  estimates  by  persons  acquainted  with  the 
various  lines  have  been  procured  and  are  herewith  given. 

The  Rapid  City,  Missouri  River  and  St.  Paul  Railroad  from  this  citv  to  Fort  Pierre 
will,  it  is  expected,  be  completed  and  in  operation  by  May  1,  1893.  The  Dakota,  Wy- 
oming and  Missouri  River  Railroad,  on  which  work  has  been  going  forward  since  last 
September,  running  westwardly  from  this  city  through  the  richest  mineral  districts 
of  the  Hills,  connecting  with  the  Burlington  and  Missouri  River  Road  and  its  spurs 
to  the  different  producing  camps,  thence  on  to  the  coal  and  oil  fields  of  the  Western 
Hills,  will  be  completed  by  December  1  next. 

The  largest  shipments  out  of  the  Hills  in  the  past  has  been  in  the  cattle  line.  La«t 
year  the  Fremont,  Elkhom  and  Missouri  Valley  Road  carried  out  90,000  head,  or 
about  4,500  car  loads,  to  Omaha,  £ionx  City,  and  other  points.  Many  thousand  head 
were  also  driven  to  Missouri  River  and  other  points  and  shipped  out  by  other  roads. 
The  Rapid  City,  Missouri  River  and  St.  Paul  Road  across  the  reservation  will  obtain 
eight-tenths  of  this  trade  at  onee. 

Some,  but  not  much,  export  trade  has  been  done  in  the  lumber  line.  All  the  hills 
and  immediate  surrounding  country  is  supplied  with  all  timber  and  lumber  used. 
Better  shipping  facilities  will  naturally  increase  this  trade. 

Regarding  extent  of  coal  fields  which  within  a  few  months  will  be  tributary  to 
Rapid  City,  and  the  product  of  which  will  be  shipped  through  here  eastwardly  and 
by  river  if  it  can  be  done,  you  are  probably  informed.  One  field  from  which  ship- 
ments will  be  made  so  soon  a«  transportation  facilities  are  provided  is  about  20  by  17 
miles.  Regarding  the  quality  of  the  coal,  I  can  say  that  it  is  decidedly  superior  to 
the  average  Iowa  coal  with  which  I  am  acquainted.  I  have  seen  some,  probably  the 
best,  Illinois  coal,  and  considei  our  coal  superior  to  it.  It  has  been  coked  and  tested 
for  smelting  purposes  and  can  be  profitably  coked  and  used  in  smelting. 

One  class  of  trade  which  has  not  yet  been  developed  to  any  extent,  owing  in  a 
great  de^ee  to  the  poor  transportation  facilities;  high  rates  of  freight^  etc.^  is  in  th9 
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bailding-material  line.  Even  with  preMnt  diBad vantages  some  lyrick,  stone,  linif, 
Rtncco,  etc.,  has  been  and  is  being  shipped  to  Omaha  and  other  points.  With  good 
and  cheap  transportation  facilities  an  immense  trade  in  these  articles  will  nainrallj 
spring  up.  This  owing  to  the  fact,  which  has  been  clearly  demonstrated  on  a  num- 
ber of  occasions,  that  we  have  as  good  and  better  building  stone  than  Omaha,  Sionx 
City,  and  other  Nebraska  and  Iowa  points  send  from  1,000  to  2,500  miles  to  obtain. 
The  fire  brick  mannfac tared  here  is  used  in  the  locomotives  on  the  Fremont,  Elkhorxi 
and  Missonri  Valley  Railroad,  the  Dead  wood  and  Rapid  City  smelters  and  chloriua- 
tion  works,  and  at  other  works  requiring  a  superior  article.  The  demand  for  them 
has  always,  so  far,  exceeded  the  supply.  We  also  have  as  fine  briok-btiilding  clays  u 
are  fonna  anywhere  in  the  United  States.  Our  deposits  of  gypsum,  limestone,  etc.. 
are  of  the  best  quality  and  found  in  inexhaustible  quantity. 

Wheat  of  the  best  quality  is  shipped  from  here  to  Omaha  and  other  points.  Tb« 
quantity  shipped  is  gradually  increasing,  and  will  continueto  increase,  «s  more  land 
will  constantly  be  put  under  cultivation. 

The  Hills  have  been  shipping  gold  and  silver  ores  to  the  smelters  at  Omaha,  Kan- 
sas City,  Aurora,  and  other  points.  The  shipments  have  increased  i^^atly  during 
the  past  year,  and  the  extent  to  which  such  shipments  may  be  inereased  is  simply  a 
question  of  rates  and  transportation  facilities. 

Trusting  that  this  reply  may  prore  satisfactory, 
Yours,  respectfully, 

John  Becak  Btak, 

Secretary. 

Capt.  Chas.  F.  Powell,  U.  S.  A. 


RIYEB  SURVEY  NOTES  AND  DATA. 

DESCRIPTIVE  NOTES  OF  MISSOURI  RIVER  AND  ADJACENT  COUNTRY  FROM  WOLF 
POINT,  MONTANA,  TO  GRINNELLS  LANDING,  NORTH  DAKOTA,  215  MILB8.  BY  MB.  f- 
W.  LIGHTNEB,    CHIEF  OF  SURVEY  PARTY  OVER  THAT  REACH,   1891. 

The  immediate  valley  of  the  Missouri  River  from  Wolf  Point  to  Culbertson,  Mont, 
is  from  3  to  5  miles  wide.  From  Culbertson  to  a  few  miles  above  Fort  Buford  the 
valley  narrows  do  wn  to  about  1  mile  in  width.  From  Fort  Buford  to  QrinnellB  Land- 
ing, N.  Dak.,  the  valley  regains  its  former  width  of  about  4  miles. 

Through  this  valley  the  bed  of  the  river  winds,  rebounding  from  one  hluft  to  the 
other.  There  are  thus  formed  a  succession  of  points,  more  or  less  regular,  projecting 
first  from  one  side  and  then  from  another,  and  fitting  into  each  other  like  cogs. 

With  but  very  few  exceptions  these  points  are  all  heavily  covered  with  a  most 
dense  growth  ot  cottouwood  timber  and  underbrush,  broken  with  dear  patches,  es- 
pecially back  towards  the  bluifs,  where  the  land  becomes  more  elevated  and  trees 
give  place  to  grass,  sagebrush,  etc. 

The  banks  of  the  river  are  of  a  sandy,  light  character,  and  easily  washed  and  cut 
away  when  struck  by  the  current. 

Thii  cutting  action  of  the  river,  however,  takes  place  seldom  at  any  other  tim^ 
than  when  the  water  is  unusually  high,  as  in  the  spring. 

This  cutting  of  the  banks  throws  many  larse  trees  into  the  current,  which  soon 
settle,  with  their  roots  at  the  bottom,  and  their  tops  pointing  down  straam,  and,  M 

a  rule,  appearing  above  the  surface. 

»»  •  •  *  •  • 

The  whole  length  of  this  part  of  the  river  is  greatly  troubled  with  these  snags. 
Some  of  the  bends  are  so  full  of  them  that  it  is  a  matter  of  some  dang^  and  great 
difficulty  for  a  steamer  to  wend  her  way  through. 

The  banks,  as  a  rule,  are  low,  being  from  10  to  15  feet  high :  but  where  the  river 
approaches  the  bluffs  they  gradually  increase  in  height  to  as  nigh  as  40,  60,  and  60 
feet. 

Whenever  the  river  strikes  the  bluifs  a  supply  of  rock  or  loose  bowlders  can  gener- 
ally be  found,  washed  out  by  the  slow  action  of  the  current  on  the  iaoe  of  the  nlnff. 

The  bluffs  are  themselves  stable  and  suffer  but  little  cutting,  and  that  only  in  the 
highest  water. 

At  low  water  the  river  is  very  full  of,  and  cut  up  by,  low  sand  ban  of  varying 
sizes.  The  presence  of  these  bars  is  the  cause  of  the  poor  channel  at  certain  places 
on  the  river,  for,  the  water  being  carried  off  by  numerous  passages,  no  single  one  is 
left  of  sufficient  dffpth  to  float  a  ^ood-sized  Ht>eamer. 

The  north  or  left-hand  side  of  uie  valley  going  down  has  by  all  odds  the  greater 
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points,  and  abont  three- foortlis  of  the  entire  bottom  lands.  What  few  settlers  there 
are  and  all  the  towns  are  on  this  north  side  of  the  river» 

The  bottoms  are  of  a  fertile  soil,  and  this  only  needs  sufficient  and  regular  water- 
ings to  enable  it  to  take  on  the  character  of  an  agricultural  country.  The  country, 
however,  fares  badly  in  its  lack  of  rain&at  the  growing  seasons,  and  relying  entirely 
on  nature  for  water  supplies,  the  farmers  can  expect  but  one  good  crop  out  of  three 
or  four  sowings. 

A  good  system  of  irrigation  would  undoubtedly  develop  these  lands  into  a  great 
a^cultural  region ;  but  at  present  the  few  settlers  are  too  poor  to  attempt  imga- 
tion  with  any  system,  and  are  content  to  raise  a  few  fresh  vegetables  for  their  own 
nse,  watering  their  little  gardens  by  hand. 

To  be  convinced  that  this  land  needs  onl^  sufficient  water  to  make  it  fruitful,  we 
have  only  to  look  at  the  results  where  irrigation  has  been  tried.  At  Fort  Buford 
there  is  a  large  post  garden,  which  not  only  amply  supplies  the  post  and  its  depend- 
ents with  vegetables,  but  even  exports  them  to  neighboring  towns  and  cities.  The 
season  is  too  short  up  here  to  make  much  of  a  success  of  late  garden  truck,  such  as 
tomatoes,  melons,  etc.;  but  no  garden  ever  raised  better  and  larger  potatoes,  cab- 
bages, etc.,  than  are  here  raised  at  Buford  every  year  with  the  help  of  the  water 
pumped  from  the  river  by  a  small  hoisting  eng^ine. 

From  Wolf  Point  down  to  the  Rig  Muddy  River,  which  extent  is  all  Indian  reser- 
vation and  about  40  miles  long,  the  bottom  is  very  wide  and  peopled  by  Indians, 
some  of  whom  are  very  successful  with  their  gardens.  One  especially,  a  half-breed, 
raised,  besides  garden  truck,  15  or  20  acres  of  as  fine  wheat  and  oats  as  one  would 
expect  to  find  in  MaTiitoba  or  the  Red  River  Yalley. 

Further  down  the  river,  between  Williston,  N.  Dak.,  and  Grinnell,  N,  Dak.,  many 
more  white  settlers  are  found,  as  this  is  beyond  the  Indian  and  military  reservation 
lines.  These  settlers  depend  less  on  cattle-raising  than  those  above  and  are  very 
successful  and  prosperous  in  their  farms  and  glad  and  able  to  sell  grain  and  vegeta- 
bles of  the  best  quality  at  reasonable  prices. 

Some  20  or  30  miles  above  Grinnell  lignite  coal  is  found  in  the  hills  and  cliffs.  In 
numerous  places  it  is  smoldering,  as  is  evidenced  &om  the  heavy  smoke  hanging 
over  the  hills  when  the  air  is  caun. 

Along  the  bottom  from  Wolf  Point  to  Big  Muddy  several  verv  fine  wells  and 
springs  are  fostered  and  used  by  the  Indians.  Below  Williston  tne  settlers  back 
from  the  river  obtain  their  water  from  wells. 

The  whole  country  from  Wolf  Point  to  Grinnell  is  a  very  fine  grazing  one  and  oc- 
cupied by  vast  herdJs  of  cattle  and  sheep,  whose  owners  are  only  too  glad  to  discour- 
age all  alitempts  at  the  breaking  up  and  settling  of  the  country. 

The  settlers  along  the  river,  especially  those  below  Williston,  feel  the  need  or 
would  appreciate  the  advantages  of  a  steamer  to  ply  back  and  forth  and  carry  their 
increasing  products  to  market  and  their  supplies  back  home. 

The  farmers  below  Williston  have  to  haul  their  products  from  15  to  30  miles  to  the 
towns  alon^  the  Great  Northern  Railroad,  while  a  navigable  ri^er  and  steamerswould 
greatly  facilitate  the  transportation  of  products  to  Williston  and  encourage  their 
production. 

DESClUPnVE  NOTES  OP  MISSOURI  RIVER  AND  ADJACENT  COUNTRY  FROM  GRINNELL- 
LANDING  TO  CANNON  BALL,  NORTH  DAKOTA,  254  MILES,  BY  MR.  G.  W.  WOOD,  CHIEF 
OF  SURVEY  PARTY  OVER  THAT  REACH,  1891. 

The  Missouri  River  from  Grinnell  Landing  to  Cannon  Ball  fiows  between  bank 
that  are  of  a  soft,  sandy  nature,  which  yield  readily  and  rapidly  to  the  strong  cur 
rents  of  the  river  when  brought  against  them  during  a  high  stage  of  water. 

As  a  result  of  this  caving  of  banks,  large  trees  with  wide-spreading  roots  and 
branches  are  swept  into  the  current,  and  after  a  short  journey  are  brought  to  a  stand- 
still by  dragging  on  the  bottom  or  by  meeting  some  other  obstacle.  This  obstruc- 
tion quickly  gathers  other  drift  and  soon  an  accumulation  is  formed  sufiicienttotum 
the  strong  current  from  its  former  course  and  in  such  a  direction  as  to  strike  an  op- 
posit-e  bank  and  thus  repeat  the  operation  above  mentioned.  Bars  are  formed  about 
these  snags,  separating  the  volume  of  water;  the  banks  are  eroded,  and  before  many 
seasons  the  river  is  widened  to  such  an  extent  that  the  water,  spreading  out  over  this 
area,  necessarily  becomes  shallow  and  sluggish  and  unable  to  hold  in  suspension 
sediment  brought  down  from  above.  New  bars  are  formed,  and  thus  the  operation 
continues  nntil  the  river  is  full  of  bars  and  the  water  is  divided  into  so  many  streams 
that  none  have  sufficient  depth  for  good  navigation. 

As  the  river  wanders  along  down  the  valley  it  occasionally  runs  up  against  the 
high  bluffs  which  inclose  it  on  either  side,  and  after  following  it  for  a  short  distance 
rebounds  again  to  the  opposite  bluff. 

These  bluffs  are  generally  composed  of  a  hard  clay,  with  an  occasional  ledge  of 
sandstone,  and  in  many  places  gravel  and  bowlders,  so  that  caving  takes  place  ver^ 
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nbiwly.  YVt  it  ilm*H  wn«!i  nwny  ami  Bt  limes  larjyr  rtliL-es  of  tlie  lilntT  *«Ji(le  towartln 
tbf*  riv<*r.  Imt  firr  sill  ivn*>  rii-ablr  inuimMrt  tin-  vvoHUtn  is  «o  »l(iw  that  j-hlIi  iKLDl^iiu^y 
lit-  i'liimidi-ii-il  as  pn  ui;tiiKifcJ. 

At  many  places  tho  bliiD's  sliuw  cvi<lei}c>e  of  having^  been  at  some  reniutti  period  tlno 
bankB  of  the  river,  although  now  far  from  U. 

The  old  river  bed  has  been  fille<l  level  with  the  BQiTounding  bottom  land  and  la 
now  covere<l  with  a  heavy  growth  of  tiral>er. 

At  otlier  places  the  river  after  forming  a  bend,  haa  gradually  worked  itself  across 
the  point,  eatting  oft' the  b<md  and  leaving  quite  a  bmly  of  water,  afterwaj'ds  known 
as  a  lake  (such  as  Mandan  Lake  and  Painted  Wo<kIs  Lake). 

It  is  not  improbable  that  this  restless  stream  has  in  time  past  covered  the  greater 
portion  of  the  entire  valley. 

Between  Grinnell  Landing  and  Bismarck  there  are  aboat  twenty-five  wide  places 
in  the  river,  full  of  bars,  making  navigation  rather  difficult,  especially  at  a  low  stage 
of  water.  At  other  places  the  river  is  comparatively  free  from  obstructions  of  all 
kinds,  with  a  very  good  channel. 

Between  Bismarck  and  the  mouth  of  Cannon  Ball  River  there  are  only  two  places 
where  the  river  is  so  full  of  bars  as  to  make  navigation  at  a  low  stage  of  water  diffi- 
cult, although  the  river  is  very  crooked  and  ha4  numerous  large  and  abrupt  bends; 
one,  especially,  opposite  Stewartsdale  post-office,  where  it  is  about  one-half  mile 
across  t4ie  bena  and  6  miles  around.  There  are,  however,  quite  a  good  many  snags 
obstructing  the  channel,  which  otherwise  would  be  very  good,  although  narrow. 

The  improvement  of  these  reaches  would  not  be  a  difficult  or  an  expensive  matter. 

Wing  cbims  built  from  the  shores  above  and  placed  at  the  proper  angle  to  the  cur- 
rent would  deflect  and  concentrate  the  water  at  the  desired  point  and  scour  out  a 
suitable  channel.  Most  of  the  bars  are  low  and  flat  and  of  a  sandy  and  silty  nature, 
easily  washed  away. 

Piling  and  brush  in  abundance  can  be  obtained  in  close  proximityto  most  of  those 
reaches  and  stone  suitable  for  ballast  in  the  vicinity  of  nearly  all. 

The  valley  through  which. this  river  flows  is  an  exceedingly  fertile  one,  and  were 
it  not  for  the  long  dry  sjiells,  which  sometimes  continue  for  one  or  more  seasons, 
very  large  crops  would  always  be  assured. 

Wheat,  potatm^,  and  barley  are  the  principal  crops  and  most  garden  vegetables  do 
well,  but  the  seiison  seems  to  be  too  short  for  com,  although  a  variety  known  as    . 
'*  squaw  corn,"  a  short,  stumpy  growth  with  small  ears,  grows  prolifically. 

In  several  places  large  tracts  of  this  fertile  land  are  so  situated  that  they  are  capa- 
ble of  bein^  irrigated  by  water  from  the  creeks  flowing  into  the  Missouri. 

As  a  grazing  country  it  has  no  superior.  The  short,  nutritious  buffalo  grass,  good 
at  all  seasons  of  the  year  and  most  always  obtainable,  excepting  in  case  of  a  very- 
heavy  snowfall,  is  a  most  excellent  food  for  stock  of  all  kinds,  while  the  dense 
growth  of  timber  and  underbruHh  along  the  bottoms  furnishes  a  good  protection  from 
the  cutting  winds  and  cold  of  winter. 

Many  of  the  settlers  who  left  that  country  within  the  last  few  years — because  of  the 
failure  of  their  crops,  due  to  dry  seasons — and  went  to  other  Stati*^,  have  returned 
after  learning  that  no  country  is  exempt  from  crop  failures  at  times,  either  from 
drought  or  from  other  causes  equally  as  disastrous,  and  that  this  section  possesses 
many  advantages  not  found  elsewhere. 

They  have  also  learned  not  to  depend  on  crops  alone,  but  to  devote  a  good  portion 
of  their  time  and  capital  to  stock-raising,  which  is  sure  to  bring  them  good  returns 
if  properly  managecl. 

Fuel  in  abundance  is  to  be  had  for  the  hauling,  either  wood  from  the  heavy  growth 
along  the  river  or  lignite  coal,  which  frequently  crops  out  along  the  blufl's  and  river 
banks  in  such  profusion  as  to  cause  visitors  to  wonder  why  nothing  more  than  IochI 
att^'ntion  is  paid  to  such  stores  of  what  seems  to  be  a  most  excellent  fuel. 

It  is  claimed  by  some,  who  profess  to  have  experimented  with  it  as  a  steam  pro- 
ducer, that  it  is  of  no  use,  but  it  seems  reasonable  to  suppose  that  any  substance 
which  burns  as  freely  and  is  such  a  success  for  heating  purposes  as  this  coal  must, 
with  proper  appliances,  be  a  good  fuel  lor  engines  of  all  descriptions. 


DESCRIPTIVE  NOTES  OF  MISSOURI  RIVER  AND  ADJACENT  COUNTRY  FROM  CANNON 
BALL,  NORTH  DAKOTA,  TO  CAMPBELL,  SOUTH  DAKOTA,  BY  MR  F.  M.  TO  WAR,  CHIEF 
OF  SURVEY  PARTY  OVER  THAT  REACH,    1892. 

The  valley  of  the  Missouri  River  from  the  mouth  of  the  Cannon  Ball  River,  North 
Dakota,  to  Campbell  Post-Oflice,  8.  Dak.,  a  distance  by  river  of  62  miles,  is  from  1 
to  2  miles  wide  between  the  Idufl's. 

The  river,  with  a  width  of  from  800  to  1,200  feet,  winds  back  and  forth,  Btriking 
the  bluffy  oij  eitU^r  side  at  points  from  2  to  5  miles  apart,  digitized  by  VjL^LJV  IC 
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Along  this  part  of  the  river  are  a  nuinher  of  small  rivers  or  creeks  emptying  into 
the  Missoari,  each  having  a  valley  of  its  own  from  one-half  to  1  mile  wide,  the  bot- 
toms of  which  are  very  fertile. 

The  wat«r  in  these  creeks  is  not  of  sufficient  volume  for  purposes  of  irrigation, 
the  Cannon  Ball  Biver  being  the  only  river  in  this  locality  which  discharges  any 
considerable  volume  of  water  into  the  Missouri  at  low  water. 

The  bottom  lands  of  this  portion  of  the  Missouri  River  are  not  very  much  culti- 
vated, although  on  the  bottoms  at  the  foot  of  the  blutis  and  between  them  and  the 
trees  are  extensive  strips  of  meadow  lands,  on  which  great  quantities  of  wild  hay 
are  cut  annually. 

The  west  side  of  the  river  over  the  whole  distance  above  described  is  Indian  res- 
ervation, and  small  tields  are  cultivated  by  the  Indians  at  frequent  intervals. 

The  vallev  over  this  portion  of  the  river  may  be  described  under  two  heads  that 
are  distinctly  different.  From  Cannon  Ball  River  to  Fort  Yates  under  one  head,  and 
from  Fort  Yates  to  Campbell  under  the  other.  'The  former  stretch  seems  to  be  com- 
posed of  more  unstable  material,  the  soil  being  of  a  silty  character,  cutting  so 
easily  that  the  channel  of  the  river  is  constantly  chanfring  from  one  side  to  the 
other.  For  instance,  when  Fort  Yates  was  built  in  1876  the  channel  of  the  river  ran 
along  the  foot  of  the  bluffs  on  which  the  post  is  located;  now  it  is  1^  miles  distant, 
washing  the  bluffs  on  the  opposite  side.  On  account  of  this  constant  and  frequent 
shifting  of  the  river  there  is  very  little  large  timber,  the  foliage  being  too  small, 
consisting  of  willows  and  sinall  cottonwood.  On  the  latter  stretch  the  bottoms  are 
covered,  sometimes  to  the  foot  of  the  bluffs,  with  a  dense  growth  of  cottonwood, 
box  elder,  ash,  and  elm. 

Although  the  river  bottom  between  Cannon  Ball  River  and  Campbell  is  not  occu- 
pied very  much,  the  table-land  on  top  of  the  bluffs  is  settled  quite  thickly;  the  sod 
houses  of  the  settlers  are  in  view  in  every  direction ;  roads  are  built  along  all  the 
township  lines,  with  crossroads  almost  every  mile,  and  in  appearance  there  seems 
to  be  as  much  farming  as  in  some  of  the  river  counties  of  Iowa  and  Nebraska. 

In  making  the  trip  from  the  river  at  Campbell  post-office  to  the  railroad  (40  miles) 
I  was  surprised  to  learn  the  extent  of  cultivation  along  the  river  and  back  ft'om  it 
for  20  miles.  On  each  side  of  the  road,  almost  continuously,  were  fields  of  wheat, 
flax,  and  corn,  while  on  every  hand  one  could  see  small  bands  of  cattle  and  horses 
and  occasionally  a  flock  of  sheep. 

The  farmers  are  very  much  encouraged  in  South  Dakota  this  year,  for,  having 
had  good  crops  last  year,  with  such  bright  prospects  for  the  coming  harvest  of  1892, 
they  feel  that  their  fanns  are  secure,  for  two  good  crops  in  succession  in  this  region 
always  pay  for  the  farm. 


Distances,  from  rii?er  sui-vey* 
[Continued  from  page  2235,  report  for  1891.] 


Places. 


Fort  Benton  Bridge . 
Wolf  Point  Agency  . 
Poplar  Creek  Agency 

Devils  Elbow 

Big  Muddy  Creek... 
Y^owstoue  lUver . . 

Fort  Buford 

WilllBton 

Grinnells  Landing  . . 
White  Earth  Biver.. 

Knife  Biver 

Indian  Creek 


Midway 
between 
baukn. 


MUet. 
0.0 
382.5 
413. 1 
453.3 
459.7 
503.7 
506.1 
540.8 
594.4 
609.8 
620.5 
635.4 


Channel 
Une. 


JftlM. 

0.0 
394.9 
427.1 
470.4 
477.2 
524.7 
527.4 
564.7 
621. 0 
638.5 
650.1 
665.9 


Places. 


Little  Missouri 

Berthold  Agency,  1891 
Old  Fort  StevenMoii  . . 

Stanton 

Washburn 

Rock  Haven 

Mandan 

Bismarck  Bridge 

Fort  Lincoln 

Apple  Creek 

OldFortRJce 

Cannon  Ball  Biver  . . . 


Midway 
between 
banks. 


Miles. 
670.2 
695.7 
710.9 
734.5 
755.5 
787.9 
79L4 
7»3.3 
798.1 
805.6 
835.6 
841.4 


Channel 
line. 


Miles. 
702.4 
729.9 
745.9 
770.7 
792.4 
828.9 
832.7 
834.7 
839.9 
847.9 
879.8 
886.0 
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[fates  of  ice  cloaiHfffi  aud  openinr/H  on  the  Miasouri  River,  above  Sioux  Citjfy  lova. 

;v  TJOy.  ri'port  for  1890;  nrevIonB 
aud  page  232.>,  report  for  1888.] 


[ContiniitKl  and  exU'inU'cl  from  page  TJlKi.  report  fur  1B90;  nrevIonB  tables  on  page  1349,  report  far  ISSX. 

' — rtfor"^'^' 


Locality. 


1890-'91. 


1891- 


Closiog.    Oi)cniiig. ,  Closing. 


Townscnd.  Mont 

Fort  Benton,  IVlont. . . 

Judith,  Mont 

W»lf  Point,  Mont.... 
Fort  Buford,  N.  Dak  . 


Feb.     1  I  Mar.  20 

i 


Dee.  24 
5Dec,  26 
j?Feb.  15 
'5  Nov.  16 
■.>Dec.  25 
.!  Nor,  12 
4  1  Mar.  29  i  Xov.  16 

Blamarrk.  N.  Dak '  l>ec.     3  '  Apr.3-4  ;  Nov.  15 

Cannon  Bail  River.N.Dak 1 ' Nor.  18 

Pierre.  S.  Dak ! f I 

Chamberlain,  S.  Dak ' I. 


Opening. 


I 


Doc. 


Sioux  Ci ty ,  Iowa Jan. 

I 


4lMar.3l!{g^-i 


Feb.  24. 

Feb.  7. 

Feb.  24- 

Xor.2«. 

Mar.  10. 

Mar.  29  to  Apr.  1. 

Apr.  4. 

Apr.   3  to  5. 

Mar.30  to  A^pr.2. 

Mar.  28. 

Mar.  27  to  28. 

Dec  13. 

Mar.  5  to  23. 


KToTK. — The  ningle  dates  of  opeuin^rn  are  the  times  when  the  ice  first  moves  ont;  gencrallv  the  ice 
runs  for  several  days  afterward.  The  exprensiions  like  "April  3  to  5"  indicate  that  the  lee  ftr»i 
breaks  up  on  tlie  tirst  date  and  runs  more  or  less  until  the  last  date,  after  which  the  river  vonld  t« 
open  for  navigation. 


LOCATION    OF  BENCH   MARKS,   PRIMARY    LEVELING,    1885-1892,   FORT   BENTON,    MON- 
TANA, TO  CANNON  BALL,  NORTH  DAKOTA. 

The  l>ench  murk  generally  used  and,  unless  otherwise  noted,  is  a  stone  18  by  18  by  i 
inches  buried  flatwise  from  3  to  3f  feet  below  the  surface  of  the  ground,  surmounW 
by  a  5-inch  iron  gas  pipe  4  feet  long  to  the  top  of  its  cap. 

A  hole  one-half  inch  in  diameter  at  the  middle  of  the  top  and  dressed  surface  <»f 
the  stone  marks  the  level  point  on  that  surface ;  around  the  hole  the  letters ''  U.  8.  B.  M." 
are  cut  in  the  stone. 

The  cap  is  fastened  to  the  top  of  the  pipe  by  a  bolt  and  nut,  and  bears  the  inBcrip- 
tion  '' Missouri  River  Commission''  around  the  outside  of  the  disk  and  the  letters 
*'  U.  8.  B.  M."  at  the  middle. 

I  On  right  bank,  about  100  feet  northwest  of  brick  house  of  C.  L.  Smith  and  LOGO 
feet  south  of  iron  bridge  at  Fort  Benton.    Plotted  on  chart  1. 

i  On  left  bank,  in  southeast  comer  of  court-house  yard,  Fort  Benton.  Plotted  on 
chart  1. 

Benton  Gauge :  Top  of  stone  water  table  on  southeast  comer  of  T.  C.  Vowei  d: 
Bro.'s  brick  store,  at  Fort  Benton,  Mont. 

f  On  right  bank,  li  miles  below  Fort  Benton  Bridge,  at  foot  of  bluffs,  and  900  fe^t 
below  where  river  first  strikes  the  right  bank  bluffs.    Plotted  on  chart  1. 

f  On  left  bank.  If  miles  below  Fort  Benton  Bridge,  1,200  feet  north  from  river  and 
500  feet  south  from  foot  of  bluffs.    Plotted  on  chart  1. 

f  On  the  right  bank,  900  feet  below  mouth  of  Shonkin  Creek,  250  feet  from  river 
And  100  feet  from  wagon  road.    Plotted  on  chart  1. 

I  On  left  bank,  500  feet  from  river  and  550  feet  northeast  from  H.  Brinkman's  house. 
Plotted  on  chart  2. 

f  On  right  bank,  If  miles  below  Evans  Bend,  200  feet  from  river  and  200  feet  west 
of  wagon  road.    Plotted  on  chart  2. 

^  On  left  bank,  If  miles  below  Evans  Bend,  700  feet  from  river  and  100  feet  east 
of  house  of  John  Lippard.    Plotted  on  chart  2. 

i  On  right  bank,  2,000  feet  southeast  from  Henty  O'Hanlon'a*  house,  at  foot  of 
bluffs,  900  feet  from  river.    Plotted  on  chart  2. 

i  On  left  bank,  opposite  B.  M.  f ,  behind  point  of  timber  and  400  feet  from  river 
bank.    Plotted  on  chart  2. 

f  On  right  bank,  opposite  head  of  Brul6  Bar,  550  feet  from  river  and  1,200  feet 
below  creek  at  end  of  bluffs.    Plotted  on  chart  3. 

i  On  left  bank,  opposite  Brul^  Bar,  at  foot  of  bluffs,  200  feet  from  river  bank. 
Plotted  on  chart  3. 

I  On  right  bank.  2,000  feet  northeast  from  stone  quarry  below  Senieurs  Reach,  500 
feet  from  river  at  root  of  bluffs.    Plotted  on  chart  3. 

i  On  left  bank,  about  a  mile  below  Senieurs  Roach  near  foot  of  bluffs,  700  feet  from 
river  bank.    Plotted  on  chart  3. 

{  On  right  bank,  2  miles  below  Rowes  Bayou,  i  mile  below  lower  end  of  Black 
Bluffs  and  250  feet  from  river.    Plotted  on  chart  4. 

On  left  bank,  opposite  B.  M.  f  and  500  feet  from  river.    Plott-ed  on  chart  4. 
On  right  bank,  ^  mile  below  and  opposite  mouth  of  Marias  River,  100  feet  from 
river  bank.    Plotted  on  chart  4. 
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rlotted  on  cnart  4. 

-y^  On'left  bank,  |  mile  bolow  Aichers  Island^  1,300  feet  from  river  bank  and  600 
feet  from  foot  of  bluffs.    Plotted  on  chart  5. 

V  On  ri^ht  bank,  i  mile  below  John  ChurchiU^B  ranch,  300  feet  from  river  bank 
and  opposite  head  of  island.    Plotted  on  chart  5. 

^j-  On  left  bank,  opposite  B.  M.  ^f-,  750  feet  from  river,  near  foot  of  bluffs.  Plotted 
on  chart  5. 

V  On  right  bank,  ^  mile  below  Charles  Lippard's  ranch,  150  feet  from  river  bank. 
Plotted  on  chart  5. 

V^  On  left  bank,  |  mile  below  Charles  Lippard's  ranch,  at  foot  of  bluffs  and  400  feet 
from  river.    Plotted  on  chart  5. 

\^  On  right  bank,  about  450  feet  northeast  from  ranch  of  C.  W.  Price,  650  feet  from 
river  bank.    Plotted  on  chart  5. 

■^/  On  left  bank,  opposite  B.  M.  ^i*,  exact  position  not  determined  by  either  trian- 
gnlation  or  topograpliy. 

\*-  On  right  bank,  about  i  mile  below  foot  of  Crow  Coulee  Bar,  600  feet  from  river 
bank,  on  right  bank  of  small  creek.    Plotted  on  chart  6. 

V  On  left  bank,  opposite  Crow  Coulee  Bar,  1,300  feet  northeast  from  river  bank. 
Plotted  on  chart  6. 

^f  On  right  bank,  about  2|  miles  by  river  below  Crow  Coulee  Bar,  500  feet  above 
head  of  amall  island  and  400  feet  east  from  river  bank.    Plotted  on  chart  6. 

^  On  left  bank,  about  2^  miles  below  Crow  Coulee  Bar,  200  feet  from  river  bank. 
Plotted  on  chart  6. 

V  On  right  bank,  about  i  mile  above  head  of  Boggs  Island,  275  feet  from  river 
bank.    Plotted  on  chart  6. 


On  left  bank,  about  ^  mile  above  head  of  Boggs  Island,  and  100  feet  from  river 
bank.    Plotted  on  chart  6. 

\^  On  right  bank,  f  mile  above  Coal  Banks  Landmg,  1,500  feet  from  river  bank, 
500  feet  from  foot  of  bluffs.    Plotted  on  chart  7. 

V  On  left  bank,  |  mile  above  Coal  Banks  Landing,  250  feet  from  river  bank  aud 
100  feet  east  of  wagon  road.    Plotted  on  chart  7. 

■^  On  right  bank,  about  |  mile  below  Pugsley  &  Bros,  ranch,  400  feet  from  river 
bank  and  250  feet  from  foot  of  bluffs.'   Plotted  on  chart  7. 

^^  On  left  bank,  opposite  B.  M.  -S*,  at  foot  of  bluff.    Plotted  on  chart  7. 

^  On  right  bank,  1  mile  below  mouth  of  Little  Sandy  Creek,  900  feet  west  from 
river  bank  behind  timber  and  500  feet  from  foot  of  bluffs.     Plotted  on  chart  8. 

^^-  On  left  bank.  1  mile  below  Little  Sandy  Creek,  300  feet  from  river  bank  and  300 
feet  from  left  bank  of  small  creek.    Plotted  on  chart  8. 

^a  On  right  bank,  about  f  mile  below  Haystack  Butte,  75  feet  from  river.  Plotted 
on  chart  9. 

'*^  On  left  bank,  i  mile^  below  Haystack  Butte,  200  feet  from  river  bank.  Plotted 
on  charts  8  and  9. 

V  On  right  bank,  about  f  mile  above  Labarge  Rock,  100  feet  from  river  bank. 
Plotted  on  chart  9. 

V  On  left  bank,  2,000  feet  above  mouth  of  Eagle  Creek,  125  feet  from  river  bank.  . 
Plotted  on  chart  9. 

V  On  right  bank,  2  miles  above  Kipp  Rapids,  200  feet  from  river  bank.  Plotted 
on  chart  10. 

^  On  left  bank,  opposite  B.  M.  y,  150  feet  from  river.     Plotted  on  chart  10. 

^  On  right  bank,  just  above  Kipp  Rapids,  400  feet  fi-om  river  bank.  Plotted  on 
chart  10. 

1/  Onleft  bank,  near  Kipp  Rapids,  and  750  feet  northwest  of  Eagle  Rock.  Plotted 
on  chart  10. 

^  On  right  bank,  1,700  feet  above  Cathedral  Rock,  100  feet  from  river  bank. 
Plotted  on  both  charts  10  and  11. 

V  On  left  bank,  opposite  B.  M.  V,  100  feet  from  river  bank.  Plotted  on  charts  10 
and  11. 

^  On  right  bank,  near  and  due  north  from  Hole-in-the-Wall,  350  feet  from  river 
bank.    Plotted  on  chart  11. 

^  On  left  bank,  opposite  B.  M.  Va-^^l  150  feet  from  river  bank.  Plotted  on  chart 
11. 

V  On  right  bank,  3  miles  below  Hole-in-the-Wall,  200  feet  above  mouth  of  small 
creek  and  50  feet  from  river  bank.    Plotted  on  chart  11» 

^  On  left  bank,  opposite  the  last-named  bench,  250  feet  from  river  bank.  Plotted 
on  charts  11  and  12. 

V'  On  right  bank,  2  miles  above  Pablo  Island,  175  feet  from  river  bank.  Plotted  on 
chart  12. 
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V  On  left  bank,  opposite  last-named  bench  and  150  feet  from  river  bank.  Plott<$<.l 
on  chart  12. 

V  On  right  bank,  at  Pablo  Rapids,  100  feet  from  river  bank.  Plotted  on  charts  12 
and  18. 

3^  On  left  bank,  opposite  B.  M.  V>  50  feet  from  edge  of  first  bench  of  land.  Plotted 
on  charta  12  and  13.  * 

V  On  right  bank,  1  mile  below  Wolf  Island,  500  feet  from  river  bank.  Plotted  on 
chart  13. 

''jf  Ou  left  bank,  opposite  last-named  bench,  250  feet  from  river  bank.  Plotted  on 
chart  13. 

^i<i  On  right  bank,  1^  miles  below  mouth  of  Arrow  River,  100  feet  from  river  bank. 
Plotted  on  chart  14. 

^  On  left  bank,  opposite  the  last-named,  just  above  high  perpendicular  bluff  and 
75  feet  from  river. 

^  Ou  right  Ijank,  3 J  miles  below  the  mouth  of  Arrow  River,  850  feet  above  mouth 
of  small  CH'ek  and  175  feet  from  river  bank. 

V^  On  left  bank,  opposite  the  last-named  bench  and  200  feet  from  river  bank. 
Plotted  on  chart  14. 

^  On  right  bank,  ^  mile  above  Drowned  Man  Rapids,  650  feet  from  river  bank, 
on  bench  100  feet  from  left  bank  of  small  creek.     Plotted  on  chart  15. 

^  On  left  bank,  opposite  last-named  and  300  feet  from  river  bank.  Plott^ni  on 
chart  15. 

^  On  left  bank,  in  northwest  corner  of  J.  R.  Norris's  front  yard,  at  Jndith  Land- 
ing.   Plotted  on  chart  15. 

V  On  left  bank,  opposite  mouth  of  Judith  River,  800  feet  from  river  bank.  Plot- 
ted on  chart  15. 

^,A  On  riglit  bank,  a  little  above  foot  of  Council  Island,  near  foot  of  slope,  200  feet 
from  river  ijank.    Plotted  on  chart  16. 

3^  On  left  bank,  opposite  Dog  Island,  500  feet  from  river  bank.  Plotted  on  chart 
16. 

^1*  On  right  bank,  opposito^foot  of  Holmes  Council  Island,  100  feet  from  river 
.bank.    Plotted  on  chart  16. 

^  On  left  bank,  opposite  last-named  bench,  50  feet  from  river.  Plotted  on  chart 
16. 

^  On  right  bank,  opposite  foot  of  Iron  City  Island,  600  feet  from  river  bank. 
Plotted  on  chart  17. 

^t  On  left  bank,  400  feet  below  foot  of  Iron  City  Island^ on  high  bank  100  feet 
from  river.    Plotted  on  chart  17. 

^}  On  right  bank,  i  mile  above  Gallatin  Rapids,  100  feet  from  river  bank.  Plotted 
on  chart  17. 

^i-  On  left  bank,  opposite  last-named  bench,  150  feet  from  river.  Plotted  on  chart 
17. 

^^  On  right  bank,  \  mile  above  Little  Dog  Creek,  50  feet  from  river  bank.  Plotted 
on  charts  17  and  18. 

^  On  left  bank,  about  \  mile  above  mouth  of  Little  Dog  Creek,  75  feet  from  river 
bank.     Plotted  on  charts  17  and  18, 

V  On  right  bank,  ^  mile  below  foot  of  Dauphin  Rapids,  200  feet  from  river  bank. 
Plotted  ou  chart  18. 

^  On  left  bank,  opposite  last^^named  bench  and  160  feet  from  river  bank.  Plotted 
on  chart  18. 

^  On  right  bank,  2|  miles  above  Lone  Pine  Rapids,  100  feet  from  river.  Plotted 
on  chart  19. 

^  On  left  bank,  opposite  B.  M.  ^,    Plotted  on  chart  19. 

4*-  On  right  bank,  below  foot  of  Castle  liluff  Rapids,  100  feet  from  river.  Plotted 
on  chart  19. 

V  On  left  bank,  at  foot  of  Castle  Bluff  Rapids,  250  feet  from  river.  Plotted  on 
chart  19. 

^  On  right  bank,  about  3^  miles  below  Castle  Bluff  Rapids,  on  high  bank,  175  feet 
from  river  and  50  feet  above  mouth  of  small  creek.     Plotted  on  chart  20. 
^  On  left  bank,  opposite  B.  M.  V,  200  feet  from  river.     Plotted  on  chart  20. 

V  On  right  bank,  2^  miles  below  Birds  Rapids,  100  feet  from  river.  Plotted  on 
chart  21. 

^  On  left  bank,  opposite  B.  M.  ^^  150  feet  from  river  and  350  feet  from  foot  of  bluffs. 
Plotted  on  chart  21. 

^  On  right  bank,  \  mile  below  Sturgeon  Island,  350  feet  from  river.  Plotted  on 
chart  21. 

y  On  left  bank,  f  mile  below  foot  of  Sturgeon  Island,  150  feet  from  river.  Plotted 
on  chart  21. 

^  On  right  bank,  about  800  feet  above  month  of  Snake  Creek,  175  feet  from  river. 
Plotted  on  chart  22. 
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V  vJu  right  bank,  about  f  mile  above  Uow  Ureek,  yu  leet  irom  river,  i'lottea  on 
chart  22. 

^/  On  left  bank,  about  f  mile  above  Cow  Creek,  near  foot  of  bluffs,  150  feet  below 
end  of  willows.    Plotted  on  chart  22. 

^  On  right  bank,  f  mile  below  foot  of  Cow  Island,  225  feet  from  river  and  500  feet 
below  where  river  leaves  bluffs.    Plotted  on  chart  23. 

V  On  left  bank,  1  mile  below  foot  of  Cow  Island,  300  feet  from  river.  Plotted  on 
Chart  23. 

^*  On  richt  bank,  at  Dexter  Chute,  150  feet  from  river.    Plotted  on  chart  23. 

^/  On  left  bank,  at  Dexter  Chute,  200  feet  from  river  bank.    Plotted  on  chart  23. 

V  On  right  bank,  2  miles  above  head  of  Grand  Island,  200  feet  from  river.  Plotted 
on  chart  24. 

V  On  left  bank,  2  miles  above  head  of  Grand  Island,  opposite  B.  M.  \^.  Plotted 
on  chart  24. 

*^  On  right  bank,  at  head  of  Grand  Island,  300  feet  from  river.  Plotted  on  chart 
24. 

V  On  left  bank,  at  head  of  Grand  Island,  200  feet  from  river  bank  and  300  feet 
northeast  from  north  end  of  dam.    Plotted  on  chart  24. 

V"  On  right  bank,  about  1  mile  below  foot  of  Hammond  Island,  on  bench  behind 
sagebrush.    Plotted  on  chart  25. 

^  On  left  bank,  about  f  mile  below  foot  of  Hammond  Island,  600  feet  from 
river  bank.    Plotted  on  chart  25. 

^  On  right  bank,  opposite  the  upper  end  of  the  lower  of  the  Two  Calf  Islands, 
150  feet  from  river  bank.    Plotted  on  chart  25. 

V-  On  left  bank,  opposite  V-    Position  not  accurately  determined. 

^^  On  right  bank,  about  2i  miles  above  Armel  Creek,  opposite  Grays  Point,  150 
feet  back  from  willows.    Plotted  on  charts  25  and  26. 

^  On  left  bank,  3^  miles  above  mouth  of  Armel  Creek,  about  ^  mile  above  Grays 
Point,  450  feet  from  river  and  near  foot  of  bluffs.    Plotted  on  chart  26. 

^1^  On  right  bank,  250  feet  west  from  mouth  of  Armel  Creek,  400  feet  southeast 
from  point  of  bluff.    Plotted  on  chart  26. 

^  On  left  bank,  one-half  mile  above  mouth  of  Armel  Creek,  500  feet  from  river. 
Plotted  on  chart  26. 

^  On  right  bank.  1^  mileo  below  foot  of  Armel  Island,  600  feet  east  from  upper  end 
of  willows  and  175  reet  south  from  edge  of  willows.    Plotted  on  chart  27. 

^  On  left  bank,  IJ  miles  below  foot  of  Armel  Island,  in  bottom  back  of  willows. 
150  feet  north  from  and  1,600  west  from  where  willows  reach  foot  of  bluff.  Plotted 
on  chart  27. 

^  On  right  bank,  about  ^  mile  above  mouth  of  Warm  Spring  Creek,  near  edge  of 
timber,  1,150  feet  northwest  from  high  butte.    Plotted  on  chart  27. 

^f  On  left  bank,  1,000  feet  west  from  mouth  of  Warm  Spring  Creek  and  300  feet 
from  river  bank.    Plotted  on  chart  27. 

^  On  right  bank,  about  li  miles  below  Broadwater  Landing,  i  mile  above  mouth 
of  Rock  Creek  and  225  feet  from  river  bank.    Plotted  on  chart  28. 

^  On  left  bank,  about  a  mile  above  Rocky  Point,  800  feet  from  river  bank. 
Plotted  on  chart  28. 

^  On  right  bank,  opposite  small  island  about  3  J  miles  below  Rocky  Point,  Plotted 
on  chart  28. 

*^  On  left  bank,  about  4  miles  below  Rocky  Point,  700  feet  from  river  bank,  behind 
timber,  and  about  600  feet  southeast  from  high  point  of  ridge.  Plotted  on  charts  28 
and  29. 

V  On  right  bank,  near  Carroll  Landing,  1,500  feet  from  river,  in  mouth  of  small 
coulee.    Plotted  on  chart  29. 

V  On  left  bank,  near  foot  of  bluff,  behind  timber,  opposite  Carroll  Landing.  Plotted 
on  chart  29. 

\^  On  right  bank,  about  2  miles  above  head  of  Ryan  Island,  1,050  feet  from  river 
and  about  500  feet  south  from  edge  of  willows.    Plotted  on  chart  29. 

^  On  left  bank,  If  miles  above  head  of  Ryan  Islaud,  275  feet  from  river  bank. 
Plo  tted  on  chart  29. 

^  On  right  bank,  at  foot  of  Ryan  Island,  100  feet  above  creek,  600  feet  from  river 
bank.    Plotted  on  chart  30. 

V  On  left  bank,  directly  opposite  B.  M.  ^K    Plotted  on  chart  30. 

^^  On  right  bank,  3^  miles  below  foot  of  Ryan  Island,  in  middle  of  bend,  and  300 
feet  from  river.     Plotted  on  chart  30. 
^  On  left  bank,  directly  opposite  B.  M.  Y-    Plotted  on  chart  30. 

V  On  right  bank,  opposite  ^,  near  foot  of  bluffs.  Position  not  accurately  de- 
termined. 

^  On  left  bank,  1  mile  below  Circle  Bar  cattle  ranch,  at  foot  of  bluffs,  and  1,500 
feet  above  where  river  strikes  bench.    Plotted  on  chart  31. 
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V  On  right  bank,  directly  opposite  Hawley  Island  cut-ofF,  at  foot  of  bluffs. 
Plotted  oil  chart  31. 

^  On  left  bank,  at  foot  of  point  of  bluffs,  just  below  Hawley  Island  cut-off. 
Plotted  on  chart  31. 

V  On  right  bank,  4  miles  below  lower  end  of  Hawley  Island  cut-off,  in  large  val- 
ley, 500  feet  from  river  bank.    Plotted  on  chart  32. 

M/^  On  left  bank,  opposite  ^^,  800  feet  from  foot*of  bluffs.    Plotted  on  chart  32. 
^^  On  right  bank,  4  miles  by  river  above  B.  M,  ^i^,  1,000  feet  above  where  river 
strikes  bluD's,  at  foot  of  bluffs.     Plotted  on  chart  33. 

V  On  left  bank,  directly  opposite  B.  M.  ^\^  and  at  foot  of  bluffs.    Plotted  oh  chart  33. 
^  On  right  bank  of  river  S^  miles  along  foot  of  bluffs,  above  B.  M.  ^,  about  4,000 

feet  below  where  river  leaves  right  bluffs.     Plotted  on  charts  33  and  34. 

^  On  left  bank,  directly  opposite  B.  M.  «,^,  at  foot  of  bluffs,  on  foothill.  Plotted 
on  chart  33. 

^,8  On  right  bank,  3f  miles  above  Musselshell  River,  500  feet  from  river  bank  and 
500  feet  below  where  river  begins  to  leave  right  bluffs,  on  top  of  bench.  Plotted  on 
chart  34. 

^  On  left  bank,  i  mile  above  B.  M.  V  and  800  feet  from  river.  Plotted  on  chart 
34. 

^  On  right  bank,  1^  miles  above  mouth  of  Musselshell  River,  at  foot  of  bench  and 
1,500  feet  below  where  river  leaves  right  bluff.     Plotted  on  chart  35. 

^  On  left  bank,  H  miles  above  mouth  of  Musselshell  River,  ^  mile  from  river  bank 
and  1,500  feet  from  foot  of  bluffs.     Plotted  on  chart  35. 

^^  On  richt  bank,  even  with  point  of  bluff  on  upper  side  of  Squaw  Creek  Valley 
and  1,000  leet  from  foot  of  bluffs.    Plotted  on  chart  35. 

^^  On  left  bank,  directly  across  the  Missouri  Valley  from  B.  M.  ^^,  about  1,000  feet 
above  where  river  strikes  bluffs.    Plotted  on  chai;t  35. 

V"  On  right  bank,  2  miles  below  Squaw  Creek,  300  feet  from  river.  Plotted  on 
chart  36. 

\^  On  left  bank,  opposite  and  about  1,000  feet  below  B.  M.  ^^  and  close  to  foot  of 
bluffs.     Plotted  on  chart  36. 

V^  On  right  bank,  1|  miles  above  hea<l  of  Hornet  Island.     Plotted  on  chart  36. 

^^  On  loft  bank,  f  mile  above  head  of  Hornet  Island,  near  foot  of  bluffs,  about 
1,000  feet  above  where  river  cuts  left  bluffs.     Plotted  on  chart  36. 

^^  On  right  bauk,  f  mile  below  foot  of  Hornet  Island,  near  top  of  bench.  Plotted 
on  chart  37. 

^^  On  loft  bank,  1  mile  below  Hornet  Island,  600  feet  from  river  and  1,000  feet 
above  where  the  river  strikes  bluffs.    Plotted  on  chart  37. 

^  On  right  bank,  opposite  B.  M.  ^^^.  No  elevation  has  ever  been  obtained  of  tbia 
B.  M.,  neither  has  its  position  been  determined. 

^/  On  left  bank,  4  miles  above  Elk  Island,  close  to  foot  of  bluffs  and  3,000  feet 
below  where  river  leaves  left  bluff.     Plotted  on  chart  37. 

^  On  right  bank,  1,000  feet  above  head  of  Elk  Island,  200  feet  from  river.  Plotted 
on  chart  38. 

^  On  loft  bank,  opposite  head  of  Elk  Island,  exact  position  not  determined. 

^  On  right  bank,  5  miles  by  river  above  Trovers  Point,  about  1,000  feet  above 
where  the  river  strikes  bench.  '  Plotted  on  chart  38. 

^r  On  left  bauk,  1  mile  above  B.  M.  ^'%  i  mile  from  river,  2,700  feet  from  East 
Base,  just  south  of  Trovers  l*oint  base  line.     Plotted  on  chart  39. 

^^  On  right  bank,  5^  miles  by  river  below  Trovers  Point,  1,000  feet  from  river, 
1,500  feet  above  small  creek.     Plotted  on  chart  40. 

^  On  left  bank,  directly  opposite  B.  M.  ^,  1,000  feet  above  where  river  cuts  left 
bluffs,  300  feet  from  river.     Plotted  on  chart  40. 

j"|S  On  right  bank,  |  mile  above  Buffalo  Shoal,  600  feet  from  river.  Plotted  on 
chart  43. 

V  On  left  bank,  directly  across  from  B.  M.  V>  300  feet  from  river.  Plotted  on 
chart  42. 

''{-*  On  right  bank,  7^  miles  above  Round  Butte,  600  feet  from  river  and  1  mile  above 
small  creek.    Plotted  on  chart  43. 

^'*  On  left  bauk,  directly  across  from  B.  M.  ^i^  and  400  feet  back  from  a  high-cut 
bench  on  river.     Plotted  on  chart  43. 

^1^  On  right  bank,  li  miles  above  Little  Snow  Creek,  200  feet  from  river.  Plotted 
on  chart  46. 

^  On  left  bank,  -i  mile  above  ^^Q,  1,300  feet  below  where  river  strikes  bench,  150 
feet  from  top  of  bench.     Plotted  on  chart  46. 

M  On  right  bank,  2  miles  below  Hell  Creek,  300  feet  from  river  bank  on  bench. 
Plotted  on  chart  47. 

V  On  left  bank,  2^  miles  below  Hell  Creek,  600  feet  below  head  of  island  and  800 
feet  from  river  back  of  narrow  strip  of  timber.     Plotted  on  chart  48. 

V  On  right  bank,  5  mile*  by  river  above  Little  Dry  Fork,  1,000  feet  from  river  on 
bench,  back  of  timber.    Plotted  on  chart  50. 
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V-  On  right  bank,  1,600  feot  below  Little  Dry  Fork  and  250  feet  from  river.  Plotted 
on  chart  50.  ^ 

^^  On  loft  bank,  2f  miles  above  Catamount  Creek,  1,000  feet  from  rivet.  Plotted 
on  chart  50. 

^  On  right  bank,  4  miles  by  rivep»below  Catamount  Creek,  just  below  where  rivet 
strikes  right  bluffs,  400  feet  from  river  bank.     Plotted  (m  eliart  52. 

*^  On  left  bank,  If  miles  below  B.  M,  **,^  and  400  feet  above  where  river  strikes 
prairie  bottom  on  left  bank.     Plotted  on  chart  52. 

^  On  right  bank,  4  miles  along  foot  of  bluffs  below  B.  M.  V»  1,000  feet  above  whore 
river  cuts  bluffs  and  500  feet  from  ri^1ir.     Plotti'd  on  ebail  52. 

¥  On  loft  bank,  li  miles  above  B.  M.  V,  at  foot  of  bluffs  and  1,800  feet  below  where 
river  leaves  bluffs.     Plotted  on  chart  52. 

V  On  right  bank,  2  miles  above  Old  Fort  Peck  on  bottom,  500  feet  from  river. 
Plotted  on  chart  54. 

^^  On  left  bank,  ^  mile  above  Old  Fort  Peck  and  3  miles  above  Dry  Fork,  800 
feet  from  river.     Plotted  on  chart  54. 

V  On  right  bank,  1^  miles  below  Dry  Fork,  500  feet  from  river.  Plotted  on  chart 
54. 

^  On  right  bank,  directly  across  river  from  Galpin,  on  top  of  bench-  Plotted  on 
chart  55. 

V^  On  left  bank,  at  Galpin  1,000  feet  from  river  bank,  900  feet  back  from  Joe 
Batch's  house.    Plotted  on  chart  55. 

'-^  On  right  bank,  5J^  miles  bv  river  above  month  of  Milk  River  on  top  of  bench 
500  feet  from  river  and  Just  above  beginning  of  young  cott<mwood  and  willows. 
Plotted  on  chart  57. 

V  On  right  bank,  opposite  and  1  mile  below  mouth  of  Milk  River,  1,650  feet 
from  river.    Plotted  on  chart  57. 

'•j^  On  left  bank,  directly  across  river  from  B.  M.  ^i^  and  1,800  feet  from  shore. 
Plotted  on  chart  57. 

-Y  On  right  bank,  2^  miles  downstream  from  B.  M.  ^,  600  feet  from  river,  in  sharp 
bend.    Plotted  on  chart  58. 

«/  On  left  bank.  1,100  feet  from  river,  2^  miles  south  from  Bridge  No.  325,  Great 
Northern  Railroad.     Plotted  on  charts  58  and  59. 

^,*  On  right  bank,  3  miles  below  Box  Elder  Creek,  900  feet  from  river  bank  and 
1,800  feet  from  where  bench  leaves  the  river.    Plotted  on  chart  59. 

^^  On  left  bank,  opposite  Lennox  station  on  Great  Northern  Railroad,  500  feet 
from  river  bank,  on  top  of  high  bench.    Plotted  on  chart  60. 

V  On  right  bank,  first  bend  above  Elk  River  where  river  strikes  bluffs,  on  foot- 
hill, 480  feet  from  river.    Plotted  on  chart  60. 

!»/  On  left  bank,  2^  miles  below  B.  M.  ^iS  320  feet  from  river  bank  and  |  mile 
below  foot  of  timber.    Plotted  on  chart  61. 

^1^  On  right  bank,  2  miles  below  mouth  of  Elk  River,  540  feet  from  river  bank  just 
where  the  river  makes  a  sharp  bend  to  left.    Plotted  on  chart  62. 

^^  On  left  bank,  2  miles  by  river  below  B.  M.  i*^,  1,100  feet  from  river  bank  at 
sharp  bend.    Plotted  on  chart  62. 

^^  On  right  bank,  1,040  feet  from  river l)ank,  ^  mile  below  mouth  of  Sand  Creek, 
and  2  miles  by  river  aiove  B.  M.  «/.    Plotted  on  chart  62. 

^^  On  left  bank,  at  first  bend  above  Wolf  Point,  900  feet  from  river,  and  about 
500  feet  from  edge  of  timber.    Plotted  on  chart  63. 

^i^  On  right  bank,  li  miles  above  Wolf  Point,  600  feet  from  river.  Plotted  on 
chart  63. 

¥  On  left  bank,  at  Wolf  Point  660  feet  from  landing,  230  feet  west  of  sawmill  and 
on  line  with  west  side  of  the  road  leading  up  to  the  traders'  store.    Plotted  on  chart  63. 

^^  On  left  bank,  2^  miles  east  of  Wolf  Point  railway  station,  665  feet  west  of  rail- 
way bridge,  and  75  feet  north  of  wagon  road.    Plotted  on  chart  61. 

^^  On  left  bank,  400  feet  south  and  75  feet  east  of  section  honse  at  Macon  station 
Great  Northern  Railroad,  and  50  feet  south  of  wagon  road. 

^S^  On  left  bank,  about  2f  miles  west  of  Chelsea  station,  300  feet  south  of  railroad, 
75  feet  north  of  wagon  road,  and  175  feet  west  of  where  wagon  road  descends  into 
low  bottom. 

^i^  On  left  bank,  3,100  feet  southeast  from  Chelsea  station,  300  feet  north  of  the 
east  and  west  wagon  road  and  1,100  feet  west  of  north  and  soulh  wagon  road. 

•^8^  On  left  bank,  about  5  miles  west  of  Poplar  Creek  railroad  station,  790  feet 
south  of  Great  Northern  Railroad  and  1,350  feet  from  river.     Plotted  on  chart  66. 

^P  On  left  bank,  2^  miles  west  of  the  railway  ])ridge  across  Poplar  Creek,  300  feet 
south  of  track  and  about  650  feet  from  edge  of  timber. 

^^^  On  left  bank,  750  feet  north  and  150  feet  east  of  Great  Northern  railroad  sta- 
tion at  Poplar  Creek. 
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^^  On  left  bank,  about  2^  miles  eaRt  of  Poplar  Creek  station  and  400  feet  south  of 
Great  Northern  Railroad  track.    Plotted  on  cbart  68. 

-^9^  On  left  bank,  abont  5f  miles  east  of  Poplar  Creek  railroad  station,  1,000  feet: 
from  rirer  on  h'lfrh  bench,  350  feet  west  of  roac;  runniDg  up  coal6e. 

-^S^  On  left  bank,  9  miles  east  of  Poplar  Creek  railroad  station  and  240  feet  south 
of  the  wagon  road  running  west  from  the  Indian  village  Po-gun-ta-aa-pa,  and  650 
feet  from  foot  of  bluff.    Plotted  on  chart  70. 

J^P  On  left  bank,  about  11|  miles  oast  of  Poplar  Creek  railroad  station,  near  edge 
of  bluff,  1,«500  feet  northeast  from  mouth  of  a  coulee,  100  feet  southeast  and  across 
wagon  road  from  small  house.    Plotted  on  chart  71. 

-^1^  On  left  bauk,  4  miles  west  of  Calis  railroad  station,  Great  Northern  Railroad, 
1  mile  east  of  water  tank,  440  feet  from  track.    Plotted  on  chart  71. 

^i^  On  left  bank,  aT)out  a  mile  west.lrom  Calis  station,  1,100  feet  south  of  Great 
Northern  Railroad  track.    Plotted  on  chart  71. 

^^  On  left  bank,  2i  miles  east  from  Talis,  1,300  feet  from  railroad  bridge  No.  232, 
325  feet  south  of  Great  Northern  Railroad  track.    Plotted  on  chart  72. 

H^  On  left  bank,  2^  miles  west  from  Blair  station,  Great  Northern  Railroad,  about 
1^  miles  west  of  railroad  bridge  No.  225  and  240  feet  north  of  track. 

H^  On  left  bank,  3,800  feet  east  of  Blair  station,  135  feet  from  track.  Plotted  on 
chart  73. 

^*'  On  left  bank,  nearly  2  miles  west  of  Culbertson  station.  Great  Northern  SaH- 
road,  210  feet  north  of  track,  opposite  center  of  curve.    Plotted  on  chart  74. 

^i^  On  left  bank,  IJ  miles  southeast  of  Culbertson  station,  Great  Northern  Kail- 
road,  3,000  feet  east  of  Standing  Buffalo's  ranch,  200  feet  north  of  wagon  road. 
Plotted  on  chart  75. 

-4^  On  left  bank,  about  3^  miles  southeast  from  Standing  Buffalo's  ranch.  Plotted 
on  chart  75. 

^i^  On  left  bank,  at  second  cut  bluff  on  left  bank  of  rirer  below  Standing  Buffalo's 
ranch,  225  feet  from  river  and  950  feet  east  from  where  bluffs  leave  the  river. 

^i^  On  left  bank,  6  miles  by  river  above  the  cut-off  at  Little  Muddy  Creek,  1,850 
feet  southeast  from  mouth  of  large  coulee  and  130  feet  from  foot  of  bluff.  Plotted  on 
chart  77. 

H^  On  left  bank,  at  point  of  bluff  above  mouth  of  Little  Muddy  Creek,  175  feet 
from  right  bank  of  creek,  200  feet  north  from  edge  of  bench.    Plotted  on  chart  77. 

H^  On  left  bank,  3  miles  west  of  the  Great  Northern  Railway  station  p.t  Willows, 
2,050  feet  southeast  from  the  railroad  bridge  jusf  north  of  Little  Muddy.and  100  feet 
south  of  track.     Plotted  on  chart  78. 

J-J^  On  left  l>ank,  80  feet  from  foot  of  bluff  and  1,100  feet  north  from  section  house 
at  Willows  railway  station. 

■^i*  On  left  bank,  2f  miles  east  of  railway  station  at  Willows,  100  feet  south  of 
railroad  track  and  opposite  the  curve,     Plotted  on  chart  79. 

^31  On  left  bank,  2^  miles  west  of  Buford  railway  station,  Great  Northern  Rail- 
road, 550  feet  west  from  water  tank,  800  feet  north  from  windmUl,  and  125  feet  sonth 
of  track.    Plotted  on  chart  79. 

■^  On  left  bank,  5-40  feet  west  from  northwest  corner  and  in  line  with  north  end 
of  warehouse  at  Fort  Buford.     Plotted  on  chart  80. 

Fort  Buford  gauge.  At  Fort  Buford  Landing,  12  feet  from  edge  of  bank  directly 
opposite  the  quartermaster's  buildings,  is  a  three-fourths-inch  iron  rod,  driven  into 
the  ground  10  inches  below  the  surface,  protected  by  an  iron  oipe. 

^^  On  left  bank,  about  2^  miles  east  of  Buford  railroad  station,  2,950  feet  south  of 
railroad  track  and  1,800  feet  west  of  small,  dry  creek.    Plotted  on  chart  80. 

^i^  On  left  bank,  5^  miles  east  of  Buford  station,  3,200  feet  southeast  from  rail- 
road bridge  No.  163. 

-^3^  On  left  bank,  just  west  of  railroad  station,  Trenton,  on  the  Great  Northern 
Railroad,  8(X)  feet  northeast  from  railroad  bridge  No.  159,  600  feet  from  west"  end  of 
siding,  and  40  feet  north  of  wagon  road. 

^§*  On  left  bank,  2J  miles  east  of  Trenton  railway  station,  225  feet  north  from 
railroad  bridge  No.  153.     Plotted  on  chart  82. 

^'*  On  left  bank,  i  mile  east  of  Jones  Cut,  300  feet  east  of  railway  bridge  No. 
144.  and  75  feet  south  of  track. 

^i^  On  left  bank,  3  miles  west  of  Groat  Northern  Railway  station,  WilUston, 
f  mile  northeast  from  railroad  bridge  No.  136,  on  top  of  low  bluff  and  600  feet  north 
from  railroad  track.    Plotted  on  chart  83. 

^'i^  On  left  bank,  550  feet  northeast  from  northwest  corner  of  railroad  station 
at  Williston.    Plotted  on  chart  83. 

^3*  On  loft  bank,  3  miles  southeast  fi'om  Williston,  950  feet  north  from  the  river 
at  mouth  of  dry  creek  and  1,350  feet  nearly  southeast  of  a  small  house. 

^§3  On  left  bank,  at  first  point  where  river  strikes  bin  ft' on  loft  bank  below 
Williston,  400  feet  from  river,  and  125  feet  from  foot  of  bluff.     Plotted  on  chart  84. 

-•  f*  On  left  bank,  ^  mile  above  second  point  where  river  strikes  left-  bank  bluffs 
below  Williston,  160  feet  north  of  wagon  road  at  Ehorst^s  ranch.    Plotted  on  chart84. 
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■^i°  Un  lelt  baxiK,  ^  mile  above  Uams'a  ranch,  500  leet  from  foot  of  bluffs,  on  line 
^with  north  fence  and  opposite  mouth  of  coulee.    Plotted  on  chart  85. 

-"-f^  On  left  bank,  3  miles  below  Harris's  ranch,  i  mile  from  river,  back  of  timber 
and  f  mile  below  where  timber  beglBS.    Plotted  on  ehart  86. 

•H^  On  left  bank,  at  third  point  where  river  cuts  left  bluffs  above  Nesson  post- 
office.  12^  miles  by  river  above  the  latter  place,  250  feet  from  river,  in  mouth  of 
doable  coulee  just  above  beginninff  of  willows.    Plotted  on  chart  86. 

-4*  On  left  bank,  2  miles  above  I)avid  Gamarch's  ranch,  200  feet  from  river,  i  mile 
"below  point  of  timber  and  brush.    Plotted  on  chart  87. 

H^  On  left  bank,  If  miles  below  David  Gamarch's  ranch,  on  second  bench,  upper 
«ide  of  a  coulee,  lower  end  of  a  strip  of  grass  land  and  f  mile  ft-om  river.  Plotted  on 
chart  87. 

-4-^  On  left  bank,  i  mile  southeast  of  Nesson  post-office,  on  second  bench,  i  mile 
from  river  and  1  mile  below  where  river  cut«  left  bluff.    Plotted  on  chart  88. 

•  -4*^  On  left  bank,  ^  miles  below  Nesson  post-office,  1,000  feet  southeast  along  foot 
of  bluffs  irom  Edward  Richards's  house ;  most  easily  reached  from  point  opposite 
Clark  Creek ;  from  this  point  a  strip  of  grass  land  runs  to  the  B.  M.  Plotted  on 
chart  88. 

•4*  On  left  bank,  1^  miles  above  Grinnells  Landing,  1,200  feet  southwest  of  Carey 
Bros.'  house,  300  feet  south  of  wagon  road,  2,900  feet  from  river.    Plotted  on  chart  89. 

4*  On  right  bank,  2f  miles  below  Grinuolls  Landing,  on  mound  1,750  feet  from 
river  and  nearly  south  from  mouth  of  small  coulee.    Plotted  on  chart  89. 

■^P  On  right  bank,  about  If  miles  below  mouth  of  Beaver  Creek,  1,700  feet  from 
river.    Plotted  on  chart  90. 

^^^  On  left  bank,  about  5i  miles  below  mouth  of  Beaver  Creek,  on  bench  700  feet 
from  river.    Plotted  on  chart  90. 

4^  On  left  bank,  i  mile  directly  back  from  month  of  White  Eartli  River,  2i  miles 
below  Ed.  Hall's  ranch,  875  feet  from  wagon  road.    Plotted  on  chart  90. 

^^  On  left  bank,  2i  miles  above  Indian  village  of  Crow  Flies  High,  200  feet  from 
wagon  road.    Plotted  on  chart  92. 

■4*  On  left  bank,  ^  mile  below  mouth  of  Little  Knife  River,  525  feet  from  Missouri 
River.    Plotted  on  chart  92. 

^^  On  left  bank,  about  74  miles  below  mouth  of  Little  Knife  River,  1^  miles  above 
creek  on  right  bank,  and  800  feet  from  river.    Plotted  on  chart  93. 

^^  On  left  bank,  2^  miles  above  mouth  of  Indian  Creek,  on  bench  1,960  feet  from 
river,  1,000  feet  southwest  from  large  mound.    Plotted  on  chart  94. 

-4^  On  left  bank,  about  5  miles  below  mouth  of  Indian  Creek,  700  feet  from  river, 
on  high  bench  about  75  feet  back  from  edge  and  250  feet  southeast  from  point  of 
high,  sharp  ridge.    Plotted  on  chart  95. 

^^a  On  left  bank,  just  below  Fort  Maneury  Bend,  opposite  large  coulee  and  high 
butte  on  right  bank,  1,450  feet  from  river,  180  feet  from  comer,  and  on  the  line  with 
fence  at  northeast  end  of  field.    Plotted  on  chart  96. 

x|a  On  left  bank,  at  the  upper  end  of  '*  The  Slide,"  on  high  point  150  feet  southeast 
from  wagon  road.    Plotted  on  chart  97. 

^^  On  left  bank,  1,200  feet  above  north  of  Rising  Water  Creek,  450  feet  from 
river  and  150  feet  from  lo^  house.    Plotted  on  chart  97. 

^i^  On  left  bank,  2^  miles  below  mouth  of  Rising  Water  Creek,  opposite  large 
island,  4,500  feet  from  river,  on  high  bench,  550  feet  south  from  where  wagon  road 
leaves  bottom.     Plotted  on  chart  98. 

-4^  On  left  bank,  If  miles  above  mouth  of  Little  Missouri  River,  3,400  feet  from 
Missouri  River,  on  point  of  high  ridge,  400  feet  from  edge  of  timber.  Plotted  on 
chart  99. 

^^  On  left  bank,  about  1  mile  northwest  of  Sacred  Heart  Mission,  700  feet  north 
of  log  house  and  800  feet  southeast  from  forks  of  wagon  road.    Plotted  on  chart  99. 

J^S*  On  left  bank,  about  8  miles  below  mouth  of  Little  Missouri  River,  950  feet  from 
river  and  550  feet  north  from  northwest  comer  of  fence.    Plotted  on  chart  100. 

^^  On  left  bank,  about  10^  miles  by  road  above  Fort  Berthold,  on  bench  near 
foot  of  bluffs,  about  1,000  feet  above  where  road  goes  up  on  top  of  bluffs,  and  about 
30  feet  from  wagon  road.    Plotted  on  chart  101. 

^0.  On  left  bank,  about  7^  miles  by  road  above  Fort  Berthold,  450  feet  from  river 
on  round  knoll.    Plotted  on  chart  101. 

^^  On  left  bank,  about  6^  miles  by  river  above  Fort  Berthold,  on  edge  of  bench 
in  bottom  behind  timber,  opposite  and  ^  mile  below  mouth  of  Little  Beaver  Creek. 
Plotted  on  chart  101. 

^1*  On  left  bank,  at  Fort  Berthold  Mission,  in  comer  of  lane  800  feet  west  of  mis- 
sion schoolhouse  on  wagon  road.    Plotted  on  chart  102. 

-4a  On  left  bank,  on  a  ridge  about  i  mile  below  John  Wayle's,  the  last  house  on 
reservation,  and  about  100  feet  from  road  towards  river.    Plotted  on  chart  103. 


Digitized  by 


Google 


^^  On  left  bank,  on  a  ridf^e  overlooking  Old  Fort  Stevenson  and  about  2  miles 
above  it,  about  150  lect  from  road  wbich  mn^ along  near  edge  of  high  bank.  Plotted 
on  chart  104. 

^^  On  left  bank|  on  ridge  about  1  mile  below  Old  Fort  Stevenson,  about  300  feet 
from  road  which  runs  along  edge  of  bench.     Plotted  on  chart  105. 

^"^  On  left  bank,  about  2f  miles  above  the  town  of  Coal  Harbor,  on  hi^li  fy^ncb 
behind  lower  end  of  timber,  2,460  feet  above  Snake  Creek.    Plotted  on  chart  105. 

^Ii»  (Secondary  A  Robinson)  On  left  bank,  about  a  mile  south  of  the  town  <>£  Coal 
Harbor,  on  high  knoll,  on  ground  set  apart  for  cemetery  for  above  town.  Plotted 
on  chart  105. 

•^P  On  left  bank,  about  3i  miles  below  B.  M.  H^,  on  a  small  knoll,  at  foot  of 
bluffs,  and  is  just  below  a  road  that  turns  into  the  woods  after  running  along^  ou  top 
of  bluff.    Plotted  on  chart  106. 

■HP  On  left  bank,  on  edge  of  bank,  about  15  feet  from  road  toward  river,  and  500 
feet  below  R.  R.  Jones's  house  at  Hancock,  N.  Dak.     Plotted  on  chart  106. 

•^  Ou  loft  bank,  4  miles  downstream  from  B.  M.  ^^^  on  a  knoll  1,500  feet  irom 
river,  and  opposite  middle  of  a  small  .strip  of  timber.    Plotted  on  chart  107. 

-^^  <.)n  left  bank,  on  edge  of  bench  near  house  of  P.  >0.  Gradin,  4  miles  below 
B.  M:  ^l^f  directly  opposite  the  town  of  Stanton,  N.  Dak.     Plotted  on  chart  107. 

H*  On  left  bank,  5  miles  below  Stanton,  on  high  bank,  just  above  where  river 
strikes  bauk  behind  lower  point  of  willows.    Plotted  on  chart  108. 

^l*-  On  left  bank,  on  a  flat-topped  knoll,  about  600  feet  back  from  edge  of  willoiwi*, 
and  about  one-half  mile  ujistream  from  J.  C.  Burgum's  house.    Plotted  on  chart  108. 

J- J*  On  left  bank,  about  6^  miles  above  Washburn,  N.  Dak.,  700  feet  from  river, 
behind  small  fringe  of  trees  on  high  bank.     Plotted  on  chart  109. 

-4^  On  left  bank,  about  200  feet  back  of  road,  350  feet  from  river,  2  miles  above 
Washburn.     Plotted  on  chart  110. 

-4^  On  left  bauk,  on  knoll  about  2  miles  below  Washburn,  200  feet  back  from 
road  and  1,600  feet  above  Turtle  Creek  Bridge.    Plotted  on  chart  110. 

^^  On  left  bank,  2  miles  north  of  Falconer  post-office,  on  ridge  400  feet  east  of 
wagon  road,  in  line  of  telegraph  poles.    Plotted  on  chart  111. 

■^P  On  left  bauk,  about  1^  miles  below  Falconer  post-offlce,  on  a  knoll  back  of 
woods;  a  road  runs  into  the  woods  nearly  opposite  B.  M.    Plotted  on  chart  111. 

^l^  Ou  left  bank,  one-half  mile  below  Mr.  Adams's  house,  on  edge  of  bank  nearly 
opposite  his  lower  wood  yard.     Plotted  on  chart  112. 

-fjp-  On  left  bank,  1  mile  above  Wogansport,  N.  Dak.,  75  feet  from  cut  bluff,  near 
foot  of  willow  bar,  about  one-fourth  mile  above  a  small  house  standing  on  eilge  of 
bluff.     Plotted  on  chart  113. 

^1^  On  left  bank,  about  2f  miles  below  Wogansport,  |  mile  above  bridge  across 
small  dry  creek,  on  high  knoU  east  of  wagon  road,  750  feet  southeast  of  house  of 
Lewis  LawHou.    Plotted  on  chart  113. 

•^§^  On  left  bank,  about  3^  miles  above  mouth  of  Square  Butte  Creek,  on  high 
point  in  front  of  butte,  1,400  feet  from  river,  750  feet  east  of  wagon  road.  Plott<»d 
on  chart  114. 

J-f  *  On  right  bank,  at  Rock  Haven,  200  feet  above  mouth  of  couled,  350  feet  from 
river,  about  400  feet  from  log  house,  on  west  side  of  wire  fence.  Plotted  on  chart 
114. 

^^  On  left  bank,  nearly  opposite  Rook  Haven,  on  southwest  slope  of  bluff,  850 
feet  south-southeast  from  house  of  E.  N.  Sperry,  near  Burnt  Creek  Bridge.  Plotted 
on  chart  114. 

Maudan :  At  Mandan,  N.  Dak.,  on  stone  foundation  to  March  Bros',  grocery  store, 
under  iron  pillar  on  east  side  of  door  on  southeast  comer  of  store.  This  is  the  most 
easterly  building  of  any  size  in  town. 

■Lp  On  left  bank  li  iailes  above  Bismarck  Bridge,  500  feet  northwest  from  resi- 
dence of  Wm.  O.  Ward.     Plotted  on  chart  115. 

Railroad  track :  On  right  bank,  top  of  rail  in  front  of  water  tank,  Mandan,  N. 
Dak. 

Bismarck  Bridge :  On  pier  1,  toj)  of  east  bolt  on  south  side  of  pier.  This  is  one  of 
the  bolts  that  anchor  the  iron  work  of  the  bridge  to  the  pier.    Plotted  on  chart  116. 

Bismarck  Brewery:  A  cross  (x)  cut  in  foundation  stone  of  south  brick  building  of 
brcAvery  at  its  northwest  comer.  The  letters  U.  S.  are  cut  in  the  brick  above  cross. 
Plotted  on  chart  116. 

J-|^  On  left  bauk,  about  1  mUo  below  Bismarck  Bridge,  850  feet  from  river  on 
bench  north  of  railroad  track,  150  feet  from  track.    Plotted  on  chart  116. 

-4^  On  right  bank,  1,500  feet  above  Fort  Abraham  Lincoln,  1,700  feet  south  from 
mouth  of  Heart  River,  100  feet  from  river.     Plotted  on  chart  116. 

■1^*  On  right  bank,  about  3*^  miles  by  road  l>olow  Fort  Lincoln,  about  1,400  feet 
back  from  high  cut  bank  of  river,  700  leet  from  wagon  road  and  northwest  from 
Riverside  Ranch.    Plotted  on  chart  117. 
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J-?'^  On  left  bank,  about  ^  miles  below  mouth  of  Apple  Creek,  ^  mile  north  from 
river  and  50  feet  west  of  house  of  C.  Farrand.    Plotted  on  chart  118. 

-i  |J-  On  left  bank,  in  first  large  bend  to  north  above  Glencoe  post-office,  N.  Dak., 
on  ridge  3,400  from  river,  350  east  of  forks  of  road.     Plotted  oti  chart  118. 

•i?^  On  right  bank,  G^  miles  above  Glencoe  post-office,  on  knoll  1,500  feet  back 
from  upper  end  of  high  cut  bank  at  river,  and  3,000  feet  north  of  Smith  &  Perkins 
Bheep  ranch.     Plotted  on  chart  119. 

J-?^  On  left  bank,  1  mile  northwest  of  Glencoe  post-office,  midway  between  two 
wagon  roads.    Plotted  on  chart  119. 

■^?*  On  right  bank,  4  miles  below  Glencoe  post-office,  800  feet  from  river  and 
BOiith  side  of  the  lower  of  two  small  coulees.     Plotted  on  chart  120. 

^'i^  On  left  bank,  about  2i  miles  above  Old  Fort  Rice,  250  feet  from  river  and  300 
feet  west  of  wagon  road.    Plotted  on  chart  120. 

^^  On  right  bank,  one-half  mile  below  Old  Fort  Rice,  375  feet  from  river.  600 
feet  north  from  house  of  John  B.  Marsh.    Plotted  on  chart  120. 

J^p  On  left  bank,  2^  miles  above  the  mouth  of  Cannon  BaU  River,  i  mile  from 
river.    Plotted  on  chart  121. 


JElevaiions  and  geographical  positions  of  heno%  marks,  primary  leveling ,  1885-189^,  Fort 
Benton,  Mont,,  to  Cannon  Ball,  North  Dakota,  * 

[The  datam  plane  is  approximately  77.4  feet  below  mean  tide  near  New  York.    Azimuths  and  dis- 
tances are  from  bench  1  to  bench  2  of  same  lino.] 


Bench  mark. 

Elevation. 

Latitude. 

Longitude. 

Azimuth. 

Distance. 

1 

Feet 
2, 704. 001 
2. 700. 000 
2, 704. 560 
2.  G9t2.  349 
2, 003. 232 
2, 690. 904 
2,681.793 
2,07^.816 
2,G9].C85 
2.6C8.O02 
2. 676. 754 
2,  G.37. 884 
2, 650. 821 
2. 652. 459 
2, 663.  312 
2. 644. 647 
2, 039. 177 
2,  G3Q.  962 
2, 638.  308 
2,633.131 
2,641.202 
2,620.041 
2. 628. 826 
2. 623. 767 
2, 616, 985 
2, 615, 749 
2,613.082 
2, 625. 820 
2,  624. 56;^ 
2,610.510 
2.  605.  554 
2.  602. 862 
2,  604.  346 
2, 603.  649 
2.601.905 
2, 595. 017 
2.  588. 050 
2, 580. 595 
2,580.882 

o        /          '/ 
47    48    45.31 
47    48    59.31 

o      /         // 
110    39    47.28 
110    40    09.06 

o 
161 

/ 
04 

00 

Feet. 
1,499.4 

1:. :...:: 

I^iiton  gaujfe 

47    40    35.65 
47    49    58.29 
47    50    25.10 
47    50    53.61 
47    51    53.92 
47    51    47.27 
47    51    35.03 
47    51    61.86 
47    52    21.45 
47    52    29.91 
47    53     11.76 
47    53    26.96 
47    54    43.05 
47    54    28.03 
47    55    53.45 
47    56    03.86 
47    56    53.03 
47    57    07.80 
47    56    47.46 
47    57    07.15 
47    57    4a.  32 
47    57    50.96 
47    59    04.43 

110    37    51.60 
110    38    12.74 
110    35    4«.13 
110    35    68.08 
110    35    02.79 
110    35    41.92 
110    33    24.24 
110    33    07.20 
110    29    50.45 
110    30    18.82 
110    27  '30.81 
110    27    53.50 
110    29    10.59 
no    29    17.02 
110    27    57.34 
110    28    33.84 
110    25    17.63 
110    25    42.19 
110    23    41.49 
110    23    30.13 
110    22    04.57 
110    22    30.39 
110    21    05.00 

148 

oa 

2,703.2 

164 

00 

3,004.8 

75 

30 

2,749.4 

214 

40 

2.061.0 

113 

50 

2,116.6 

134 

20 

2.178.4 

17 

20 

1,592.7 

9. ; 

112 

30 

2,700.0 

5 

i:  " : 

131 

00 

2,248.8 

?::.....-   . 

V 

201 

60 

2,160.0 

X :                .. 

98 

10 

1,778,3 

Vj 

\i 

« ." 

X    ::: : : :;;: 

47    58    68.54 

47  59    24.97 

48  00    25.64 
48    00    20.76 
48    01    03.54 
48    01    13.54 
48    01    18.83 
48    01    44.56 
48    02    16.42 
48    02    37.16 
48    00    52.81 
48    00    54.65 

110    19    21.70 
110    19    22.37 
110    18    44.88 
110    19    07.57 
110    17    10..26 
110    17    03.87 
110    13    46.78 
110    14    12.29 
110    10    09.61 
110    10    09.43 
110    07    32.07 
110    07    03.99 

178 

69 

00 

2,677.4 

u 

i            :      .... 

72 

12 

05 

1.617.4 

v     .... .  . 

V* 

203 

16 

00 

1,100.0 

V     ...      .... 

A 

i« 

22 

30 

3,130.4 

V                      : : 

v»    .......... ... 

180 

19 

30 

2,100.0 

A 

i« 

84 

25 

00 

i,  ois.  6 

if 

*  The  positions  of  the  benches  were  determined  from  the  tertiary  trian^lation  in  connection  with 
the  topograpliy  of  the  river  survey,  based  upon  a  secondary  triangulation  oetween  river  bluffs. 

The  elevations  of  the  benrhes  were  determined  by  a  duplicated  line  of  primary  levels,  checked  by 
the  ordinnrv  levels  of  tho  topographic  paVty. 

The  b^^neHies  from  \  to  ^,«  wore  placed  in  1885,  and  their  positions  and  elevations  determined  in  1889 
and  1890,  an<l  one,s  from  '/  to  fy  placed  in  September  and  October,  1890,  under  the  direction  of  the 
Mi.'^Hoiiri  River  Coniniission. 

The  benches  from  Y-,  near  Wolf  Point,  Mont.,  to  »8',  near  Cannonball,  :S".  Dak.,  were  placed  and 
their  positions  and  elevations  detenpined  iu  June  to  November.  1H91,  and  m  April  and  May,  1892;  the 
elevations  of  benches  V-  to  V  determined  in  1891,  nnd  the  compntstions  of  positions  of  benches  made 
by  assistant  engineer  F.  M.  Towar  and  Mr.  C.  A.  Swift,  in  1892,  under  tho  direction  of  Capt  C.  F.  Pow 
ell,  Corps  of  Engineers. 
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[The  ilatum  plane  U  •pproximately  77.4  feet  below  mean  tide  near  Kew  York.    AsjomtlBS    And  di»- 
tancee  are  from  bench  1  to  bench  2  of  same  line.] 


Bench  mark. 


Elevation. 


Feet. 

V -. 2.^:kU5 

V i  2.MI5.681 

V ;  2,560.767 

V .'.-■-■  2.573.209 

V I  2.5A.1.546 

V ,  2.581.478 

V 2,5<;7.619 

V 1  2.579.72a 

V 2.  S*?.!.  CK>2 

*..* i  2,:>*>5.682 

V ♦ '  2.500.571 

V ;  2,571.450 

V ;  2.555.769 

f* I  2.542.301 

V '  2,543.390 

V 1  2.i>4l.724 

V i  2,533.012 

V 2.545.8155 

V •  2,5:fi,927 

3,» ;  2.521.225 

^/» 2,5U.C17 

V 2..'>17.e9D 

V -' -.-  2.507.060 

V 2.523.893 

V !  2.511.175 

9* <  2.522.905 

M *  2,488.279 

;y 2.4i«.941 

A '  2.5(11.149 

j4 2.54J1.074 

A :  2.479.143 

V '  .2.47i.:):{0 

A« 2  4^».411 

it I  2.4«;;{.72i 

Y '  2.  if^h  -.07 

¥ ; -      i 


V- 
V- 
V- 


2.  472.  p51 
2. 4<^7.  725 
2.  If.:.,  [m 
2.  4m..  245 
2,  444.  73S 
2  445.  146 
2, 445.  :{60 
2.  42f».  .>56 


Latitude. 


47  57 

47  67 

47  56 

47  55 

47  63 

47  53 

47  51 

47  51 

47  50 

47  50 

47  48 

47  40 

47  47 

47  47 

47  46 

47  46 

47  45 

47  45 

47  43 

47  43 

47  42 

47  42 

47  42 

47  42 

47  42 

47  42 

47  44 

47  41 

47  44 

47  45 

47  41 

47  44 


56! 


t  47 
47 
47 
4'i 


V ■  2,421^.424  1 

♦,« 2.42<.7a'»  I 

V '  2.420.3^9  I 

*j» ■  2.405.939  ! 

V 2.41R.427  ! 

V ■  2,415.313 

V 2.r:97.506 

Y 2.39S.415 

V '  2.3i'4.52i) 

Y 2,4't7.ix>5 

*j» 2..'^79.M5 

V 2.::>;.40'< 

y 2.::'Ml.':::j 

V---- 2.r>to.8'U  , 

V 2.syi.4:}? 

V 2, 309.  tcjy 

y 2,:N2.47:> 

V 2.:!ni.  4tU 

y. 2.  Mil*.  7'.»2 

Y !  2. 4H';.  0!i7  ' 

V i  2.  :'.»;7. 02i» 

V I  2.;i5-.504 

*> ."  2.:v4r..rtM 

>^4 '  2.:y7. 1-2 

V 2.:J4'>M7 

>.» '  2.  ,>ti.>.  4,.i) 

V 2  >»  >M 

*• 2.  2,<.M4 

V 2..^^1.2o:]  ' 

».'- 2.:.4»).'«26  , 

y  ^--^-i-----^-I---i--""'^I'----  2!:i5i!943  . 

V ,  2,348.606 

V i  2,250.873  1 


47 
47 


49.29 
58.93 
12.31 

13.24 

17.27 

16.30 

51.94 

42.74 

07.70 

07.21 

58.53 

09.60 

42.25 

46l68 

19.10 

26.58 

38.21 

42.20 

22.82 

27.65 

40.04  I 

47.21  ' 

20.38  I 

27.41  i 

47.73  ] 

55.78  < 

03.92  I 

16.83  ' 


47  43 


47  43 
47  44 


44 
46 

46 

47  47 

47  47 

47  47 

47  47 

47  47 

47  47 

47  47 

47  48 

47  47 

47  48 

47  47 

47  47 

47  45 

47  45 

47  44 

47  44 

47  43 

47  43 

47  41 

47  42 

47  40 

47  40 

47  38 


Longiinde.  Aumnth.      /  XKstance. 


33.74 


01.49 
24.37 
33. 29 
32. 31 
44.79 
44.60 

51.  20 
i:t.34 
24.  .33 
27.95 
36.49 
04.06 
09.99 
2*^.19 
38.55 
17.56 
27.01 
05.78 
17.98  t 
47.42 
00.36  ' 

52.  78 
01. 09  ' 
24.68  i 
37.25  ■ 
32.67  I 
40. « "9  I 
m>.  95  1 
18. 16  I 
04  52  I 
21.94 
56.44 
08.53 
15.70 
19.71 
31.50 


110  05 

UO  06 

110  03 

110  03 

110  03 

UO  03 

no  04 

no  03 

110  04 

110  04 

no  02 

110  02 

109  59 

100  59 

109  66 

109  56 

109  53 

109  63 

109  51 

109  51 

109  47 

109  48 

109  45 

109  45 

109  41 

100  42 

109  38 

109  38 

109  35 

109  35 

109  33 

109  32 

109  30 

109  30 

109  28 

109  28 

109  21 

109  24 

109  22 

109  22 

109  17 

109  18 

109  14 

109  14 

109  U 

109  11 

109  06 

109  06 

109  03 

1U9  03 

109  00 

109  01 

108  56 

108  56 

108  55 

108  65 

108  64 

I118  54 

108  50 

108  50 

108  48 

108  48 

H»8  47  2 

ll«  46 

108  45 


•J 


46.70 
30.31 
21.24 
08.10 
50.07 
35.35 
02.51 
46.43 
29.98 
14.19 
45.80 
38.71 
17.97 
05.33 
27.75 
17.34 
26.95 
09.14 
59.49 
38.91 
58.52 
02.54 
34.37 
27.77 
49.65 
06.74 
06.27 
51.86 
09.21 
09.83 
02.51 
57.48 
50.45 
43.30 
27.95 
30.65 
43.30 
5;{.30 
09.16 
13.17 
54.43 
05.85 
40.69 
40.60 
12.73 
07.60 
37.21 
50.37 
40.09 
36.33 
50.32 
01.50 
45.72 
44.69 
27.62 
10.59 
27.29 
25.11 
40.13 
30. 47 
50.99 
28.19 
1.00 
35.90 
26.68 


1. 113.: 


207    y7    30 

264"  02 '66" .  902.'i 

t 

"95' "36' 26         i.'6a7.'s 


310    23    47 


203    26    00 


i,~9Uj9 
i,"222.'» 

I   242  35  00  i      '  'in' 9 
"224*  26"  66"  j " '"iTosiJ"© 

236' "53  '66V  "L' 282.3 


<    272    46    90 

i 

i 


'I 


2S0    U    00  I       I.  47X  0 


160 

Ifi 

30 

«-i 

212 

23 

30 

641.6 

;    124 

38 

30 

1,431.1 

112 

45 

30 

3.382.4 

.    179 

06 

40 

2.8U.» 

200 

14 

ao 

8»1.« 

202 

11 

00 

1,368.4 

168 

01 

00 

891.3 

148 

27 

30 

1,306.5 

162 

24 

10 

906.6 

127 

35 

10 

984.49 

180 

20 

10 

1.019.69 

200 

04 

15 

1.019.81 

144 

W 

25 

1,528.34 

191 

09 

19 

1.323.2 

137 

45 

25 

1,136.14 

183 
'237' 

"isi" 

"266* 

*23i' 


09    25 
07  "46 


52    40 
31**36 


50    22 
29'  65 


I 


47    37 
47    37 


47  36 
47  37 
47    35 


47    35 
47    34 


04-99  ' 
40.52  ■ 
07. 12  ■ 
39.28 
18  91  ! 
39.07  ' 
41.51  . 
12.90  . 
52. 45 
51.98  . 
50.74 
47. 98  I 
24.25  I 


108  42 

108  42 

108  40 

Ii'8  40 

lt<8  36 

108  :>6 

U.8  32 

108  32 

108  28 

lOf  27 

H^  24 

108  24 

108  22 


58.02  ■ 
48.45 
39.45  ' 
34.93 


190 

"iss' 


1,274-6 
"i,'385.*32 


1,749.60 

'i'mzi 


1,983.17 


19    15       3,657.97 


26    05  !    3,273.26 


34.40 
25.38 

196 

50 

05 

2,135.11 

02.19 
02.24 

179 

56 

25 

3,179.07 

10. 57 
45.32 

16 

01 

00 

6,274.5 

38.94 
25.33 

189 

09 

17 

6.873.2T 

81.81 

206 

03 

40 

•JSii 
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[The  datum  plane  is  approximately  77.4  feet  below  mean  tide  near  New  York.    Asimutha  and  dis- 
tances are  from  bench  1  to  bench  2  of  same  line.] 

Bench  mark. 

Elevation. 

Latitude. 

Longitude. 

Azimuth. 

Distance. 

A9                              

Feet. 
2,  322. 967 
2, 306. 177 
2, 330. 799 
2, 315. 649 
2,331.280 
2, 299. 724 
2, 322. 657 
2,310.799 
2, 306. 379 
2, 314. 847 
2,327.977 
2,316.081 
2,289.644 
2, 354. 610 
2, 290. 947 
2,292.071 
2,286.712 
2,301.657 
2,286.269 
2,283.981 
2,276.381 
2,271.050 
2,293.004 
2, 261. 241 
2, 273. 351 
2, 272.  761 
2,287.460 
2,20e.831 
2,273.607 

o      /         // 
47    36    13.80 
47    34    54.52 
47    35    10.51 
47    34    39.27 
47    36    12.78 
47    35    12.24 
47    35    24-39 

O            1            II 

108    21    55.44 
108    19    3L21- 
108    19    14.91 
108    15    51.96 
108    16    00.10 
108    11    45.88 
108    11    39.73 

0 

1 

rr 

Fett, 

%"[ :..... 

215 

27 

20 

1, 987. 6 

v'                  .  .- 

A; 

170 

40 

16 

3.440.40 

4 

4 .     

198 

53 

00 

1, 301. 1 

•V 

tj, :::....?.. 

^'"            

47    35    27.97 
47    35    22.81 
47    36    00.49 
47    34    48.34 
47    36    17.81 
47    34    12.56 
47    84    44.65 
47    32    11.27 
47    32    19.77 
47    29    32.67 
47    20    44.39 
47    27    14.60 
47    27    25.17 
47    28    11.84 
47    28    07.33 
47    30    22.07 
47    30    17.14 
47    81    33.35 
47    82    00.74 
47    32    27.86 
47    83    19.86 

108    08    38.64 
108    06    40.40 
108    05    16.70 
108    01    81.16 
108    01    23.78 
107    58    04.33 
107    67    23.06 
107    65    44.92 
107    64    6L02 
107    54    26.34 
107    63    40.62 
107    64    46.06 
107    64    13.66 
107    61    18.76 
107    52    08.38 
107    61    33.89 
107    52    13.79 
107    49    55.67 
107    50    32.01 
107    47    83.67 
107    47    89.96 

A 

202 

40 

55  {    4,195.85 

•V"       

*3^:: 

180 

36 

58 

3, 027. 68 

fiji          

% ::        . 

221 

03 

20 

4, 310. 7 

«\, 

^ ::           .  . 

250 

52 

25 

3. 796. 64 

/  ■ " ' " ' 

249 

06 

49 

3, 359. 31 

I* 

tfp "' 

244 

58 

10 

2, 460. 2 

'1 

"^ ::::::::;::::::;::::::: 

82 

18 

00 

3. 428. 5 

70                                                 ................ 

78 

27 

20 

2, 797. 0 

T 

X  '*'* 

138 

02 

11 

3,  r32. 76 

r« 

71 

175 

19 

50 

6,284.8 

TJl 

T^                               ..     ................. 

2. 2G0. 637 
2, 277. 103 
2, 246. 112 
2,256.549 
2,246.189 
2.260.849 
2,238.676 
2, 235. 850 
2,254.273 
2,226.481 
2, 240. 061 
2,237.360 
2.219.563 
2,221.977 
2, 191. 187 
2,216.711 
2,177.316 
2.185.086 
2,185.551 
2, 207. 512 
2.196.295 
2, 168. 995 
2,171.295 
2,171.661 
2,144.634 
2, 135. 542 
2,184.544 
2,192.834 
2,188.660 

2. 127. 229 
2,163.642 
2,187.728 
2, 109. 597 
2, 155. 597 
2,138.918 
2, 092. 801 
2, 138. 058 
2,127.322 
2, 080.  092 
2,  075.  017 
2. 070. 893 
2,  076.  456 
2,  067. 396 
2,116.326 
2. 071.  514 
2,057.514 
2,053.196 

2. 048. 230 
2, 060. 226 

47    34    19.71 

107    44    50.09 

A 

»\ 

A 

47    87    02.80 
47    88    08.71 
47    38    19.70 
47    38    38.88 
47    88    62.40 
47    39    01.82 
47    40    81.58 
47    40    46.61 
47    39    27.53 
47    39    53.20 
47    42    13.31 
47    42    25.32 
47    43    34.10 
47    43    58.61 
47    45    52.36 
47    46    67.98 
47    46    44.26 
47    48    34.01 
47    51    14.78 
47    53    14.29 
47    64    41.51 
47    54    41.60 
47    57    42.38 
47    58    55.56 

47  58    14.32 

48  01    62.50 
48    02    00.33 
48    02    30.60 
48    01    57.91 
48    02    37.75 
48    00    36.66 
48    02    03.41 
48    00    06.48 
48    02    04.41 
48    00    03.39 
48    01    27.98 
48    01    12.91* 
48    03    09.19 
48    01    43.52 
48    03    38.17 
48    02    34.66 
48    04    37.18 
48    05    56.17 
48    06    30.68 
48    07    00.97 
48    07    12.96 

107    39    47.17 
107    39    64.73 
107    31    47.66 
107    31    30.65 
107    25    48.43 
107    20    07.39 
107    16    41.07 
107    16    27.09 
107    02    18.50 
107    02    49.88 
106    52    00.00 
106    52    47.56 
106    45    18.13 
106    45    03.66 
106    40    34.52 
106    41    09.13 
100    36    09.42 
106    36    40.11 
106    31    26.13 
106    32    51.13 
106    29    38.40 
106    31    34.51 
106    27    38.67 
106    27    13.14 
106    24    24.24 
106    25    01.74 
106    26    07.20 
106    21    14.52 
106    15    42.51 
106    15    19.25 
106    09    23.06 
106    07    33.  »8 
106    02    10.97 
106    00    56.66 
105    56    15.05 
105    53    39.66 
105    47    14.33 
105    46    55.37 
105    42    58.02. 
105    41    40.04 
105    39    33.21 
105    38    38.72 
105    35    06.33 
105    30    43.14 
105    26    46.30 
105    22    46.06 
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Elevationa  and  geographical  positions  of  hench  marks ,  primary  leveling,  1835— 1S9£,  Fort 
Benton,  Montana,  to  Cannon  Ball,  North  JJakota — Continued. 

[The  datam  plane  is  approximnt^'Iy  77.4  feet  below  mean  tido  uear  New  Vork.    Azimuths  and  di»- 
toncpfl  are  troni  bench  1  to  bench  2  uf  aame  line] 


Bench  mark. 

Elevation. 

Latitade. 

Longitude. 

Asimnth. 

DistAncQ. 

Xfl« 

Feet. 
2, 041. 601 
2,  0.36. 010 
2, 00;'..  015 
2. 032. 277 
2,079.760 
2,  061.  240 
2, 055. 916 
2. 031. 845 
2, 004. 356 
2, 018.  503 
2,018.254 
1, 995. 337 
1, 990.  750 
1,997.118 
2.  001. 675 
1, 994. 968 
1, 995. 747 
1,997.142 
1, 977.  4«G 
1. 978. 568 
1,969.542 
1,979.176 
1. 071.  399 
1. 953.  38:1 
1.980.432 
1,971.194 
1.982.204 
1,960.328 
1,937.476 
1, 967.  849 
1. 943. 135 
1.948.474 
1.  937.  249 
1,  932.  304 
1, 964.  40<» 
1,917.540 
1,926.630 
1,  920. 518 
1. 930. 045 
1,901.181 

1,  904. 049 
1,887.177 
1,903.226 

2,  061. 831 
1,947.721 
1, 892.  268 
1.968.073 
1, 939. 751 
1,953.108 
1, 893. 195 
1,892.452 
1,88-1.343 
1,  840.  808 
1,870.738 
1,  874.  328 
l,849.4.-i4 
1,919.291 
1.846.116 
1.  868. 693 
1.8M4.534 
1,  880. 727 
1.707.927 
1,  824.  490 
1,  833.  374 
1,  830.  684 
1,  8:j:i.  999 
I,8n0.1i2,*l 

1,  817.  777 

2,  003.  010 
1,  802.  020 
1, 770.  201 
1, 821.  830 
1,820.329 
1,  822. 812 
1,807.793 
1.815.180 
1.  776. 847 
1,817.907 
1.793.982 

O           *           II 

48    Of7    46.55 
48    07    06.19 
48    06    30.88 
48    0<i    20.  JS 
48    05    32.02 
48    05    50.26 
48    07    39.62 
48    00    09.67 
48    08    58.07 
48    08    29.30 
48    08    50.40 
48    08    43.81 
48    08    07.45 
48    07    38.98 
48    06    36.%) 
48    04    21.10 
48    03    13.88 
48    02    38.95 
48    04    38.83 
48    03    35.93 
48    01    45.81 
48    00    07.92 
47    59    02.48 

0        /          // 
105    19    06. 75 

o        /     // 

Feet. 

18                                

105    15    35,95 
105    11    42.50 

105  08    33.66 

106  04    20. 45 

1    ft       

. 

104    59    59.89 
104    56    49.40 
104    63    fe.50 
104    50    03.87 
104    4,5    33.55 
104    41    25.35 
104    37    07.90 
104    33     15.33 

1    ■ 

l|t                                   

aiA    



104    29    37. 96 

»•                          .1 

101    26    14.94 
104    21    A^.^ 
104     17    31.98 
104     14    01.13 
10-4    11    04.67 
104    07    51.35 
104    05    16.10 
104    02    42.07 
104    00    02. 24 

.::;:::::;:::' 

1 

1 



Biiford  gaoj^e 

48    00    05.18 
48    01    53.78 
48    04    05.32 
48    05    01.48 
48    06    29.31 
48    08    08.01 
48    08    34.88 
48    07    29.34 
48    05    03.95 
48    03    03.36 
48    01    35.11 
48    02    49.70 
48    03    33.80 
48    03    30.08 
48    06    02.36 
48    08    27.20 
48    09    29.45 
48    08    56.42 
48    08    42.30 
48    06    40.94 
48    07    07.23 

103    55    56.88 
103    52    28.91 

103    50    20.00 
103    46    60.11 
103    43    11.26 
103    40    r>4.17 
103    37    06.27 
103    33    30.47 
103    32    42.17 
103    32    16.60 
103    28    55.49 
103    24    36.23 
103    20    46.17 
103    17    06.07 
103    14    48.50 
103    11    47.98 
103    07    51.49 
103    03    43.17 
102    59    03.99 
102    56    30.06 
102    49    47.76 

"*  2                                          ... 

*k* 



J  j»                               « 
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48    06    01.89 
48    02    55.67 
47    59    29.19 
47    54    39.11 
47    50    18.85 
47    47     14.37 
47    46    04.05 
47    46    58.49 
47    43    49.97 
47    40    56.18 
47    37    25.00 
47    36    06.21 
47    36    23.56 
47    33    20.84 
47    32    13.85 
47    30    21.55 
47    30    45.89 
47    32    09.76 
47    32    24.63 
47    32    58.14 
47    34    14.62 
47    33    31.46 
47    32    12.06 
47    20    11.17 
47    26    13.57 
47    22    57.66 
47    19    21.32 
47    17    35.37 
47    16    08.38 
47    17     13.81 
47    17    57.52 
47     16    09.25 
47    12    22.71 

102    40    62.56 
102    36    37.53 
102    32    44.63 
102    37    48.30 
102    38    23.17 
102    31    57.52 
102    23    19.41 
102    15    23.01 
102    15    30.31 
102    13    31.46 
102    14    24.82 
102    00    36.80 
102    05    20.08 
101    59    34.40 
101    56    37.48 
101    54    32.17 
101    48    43.53 
101     44    11.05 
101    40    06.65 
101    33    07.36 
101    27    34.43 
101    23    43.01 
101    21    53.01 
101    2:J    51.27 
101    24    36.84 
101    21    39.57 
101    20    29.53 
101    16    66.74 
101    13    67.57 
101    10    08.94 
101    04    08.41 
100    50    30.70 
100    66    80.16 
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[The  datum  plane  is  approximately  77.4  feet  below  mean  tide  near  ^ew  York.    Azlmaths  and  dla- 
tancea  are  from  bench  1  to  bench  2  of  aame  line.] 


Bench  mark. 


^. 


Randan . 


fismarck  Bridge,  Pier  Xo.  1. 
Bismarck  Brewcrj' 


Elevation. 


Feet. 
1,771.339 
1, 755. 303 
1, 788. 118 
1. 874. 570 
1,874.668 
1, 786. 3.14 
1, 730. 172 
1, 721. 857 
1,758.288 
1,761.902 
1, 746. 232 
1, 739. 397 
1,760.379 
1,799.961 
1,767.124 
1, 703. 176 
1,733.504 
1,790,654 
1, 730. 170 
1,710.686 
1,731.337 
1,718.686 
1,  707. 210 


Latitude. 


47  09  35.41 

47  06  54.01 

47  03  04.61 

46  59  23.27 

46  56  59.57 

46  53  32.82 

46  52  19.3]i 


46    50    00.77 


Longitude.      '.    Azimuth-    |  Distance. 


I 


100 
lOO 
100 
100 
100 
100 
100 


51.03  ! 
59.49 
41. 54 
04.94 
5:{.02  , 
28.07  ' 
14.68  , 


Feet. 


100  49  .57.44  ! 


46  48 

46  45 

46  42 

46  42 

46  40 

46  40 

46  37 

46  37 

40  M 

46  31 

46  :i() 

46  27 


19.37  1 
55.63 

15.  82  I 

12. 1.-)  I 

42.00  I 

49.  no  I 

25. 15  t 

49.31  I 
41.30 

52.32  , 
06.9>< 
21.  55 


1(K)  48 

100  50 

1(K)  49 

100  45 

100  41 

100  37 

1(K>  39 

100  33 

100  :t5 

100  32 

100  35 

100  34 


31. 02 
43.82 
01.82 
01.00  ; 
57.40  ' 
39.40  ' 
24.  45 
13.0.-.  ■ 
34.92 
20.  9> 
00.  52 
54. 04 


A  A  2. 

IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DA- 

KOTA. 

The  project  of  improvement  was  suspended  in  1887  in  order  that  the 
whole  niatt-er  might  be  reported  to  Congress,  and  for  reasons  given  in 
Appendix  X  2  to  the  Annual  Eeport  of  the  Chief  of  Engineers,  18iJ7. 

No  api)ropriation  for  work  has  been  made  since  188G. 

A  report  of  preliminary  examination,  1891,  naming  a  plan  of  improve- 
ment of  the  river  from  Glendive  to  its  mouth  and  an  estimat(^  of  its 
cost,  is  given  on  pages  2239-2242,  Annual  Report  Chief  of  Engineers, 
1891. 

No  operations  were  conducted  during  the  year. 

The  appropriation  asked  for  1894  is  for  procuring  a  plant  for  dredg-  * 
ing  and  sluicing  at  the  bars  on  the  river  below  Glendive,  Mont.,  and 
one  year's  operation  thereof,  the  funds  to  be  used  whenever  boating 
on  the  river  may  be  resumed.    It  is  likely  to  be  resumed  within  a  year 
or  two  years. 

Money  statement 

July  1,  1891,  balance  unexpended $11,766.20 

June  30,  1892,  amount  expended  during  fiscal  year 45. 33 

July  1,  1892,  balance  unexpended 11,720.87 

July  1,  18J»2,  outstai.ding  fiabinties .71 

July  1,  1892,  balance  available 11,720.16 

(Amount  (estimated)  required  for  completion  of  existing  project 106, 000.  00 
Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891,     30, 000. 00 
Submitted  in  compliance  'with  requirements  oV  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

There  is  no  steamboatlng  on  the  river.  A  brisk  traflSc  formerly  existed,  which 
ceased  in  1885,  after  the  Northern  Pacific  RaUroad  penetrated  Montana.    Below  Glen- 
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traded,  about  125  miles,  to  Bismarck  from  Boynton,  N.  Dak.,  the  western  point  in  tJi&t 
tale  of  its  presen  t  operated  lines.  Without  boating  on  the  Yellowstone  below  Olen- 
dive  transportation  here  means  a  wagon  haul  to  and  from  Glendire  or  to  an<i  from 
a  point  on  the  Great  Northern  road  and  ferriage  across  the  Minsonri  River.  This  rail- 
road, CQpiing  from  the  east,  strikes  the  Missoari  on  its  north  side  at  Williston,  N.  I>»k.,, 
about  40  miles  below  the  mouth  of  the  Yellowstone,  and  again  at  Fort  Buford,  Aboat 
opposite  the  month.  It  appears  that  there  should,  naturally,  be  local  boating  hetyfreem 
(Aendive  and  a  Missouri  Kiver  point  on  the  Great  Northern  rood,  and,  perhaps.  &Iao 
to  some  river  point  further  downstream,  as  Berthold  or  Bismarck,  where  a  rail  line 
from  the  east  may  terminate. 

There  is  a  line  of  settlements  along  the  river  from  its  mouth  up,  and.  a  stage  and. 
mail  road  from  Buford  to  Gleudive. 

The  area  of  land  below  Glondive  and  between  bluffs  is  about  200  souaie  miles,  of 
which  some  two-thirds  is  bottom  and  the  remainder  iirst-bench  land.  The  June  river 
rise  rarely  covers  the  bottom,  but  at  places  they  are  frequently  submerged  dariiig 
spring  breakups  by  backwaters  from  ice  gorges. 

Vegetation  on  bottom  and  bench  lands  is  prolific  until  about  the  end  of  June,  wben. 
the  dry  months  commence.  Without  rain  or  irrigation  fanning  is  out  of  the  question. 
The  hot  sun  of  July  and  August,  while  damaging  vegetation,  cures  tbe  luxuriant  grass, 
making  uutri  tious  food  for  stock.  Grazing  is,  therefore,  the  present  principal  industry^ 
one  product  of  which,  wool,  can  advantageously  be  carried  by  boat.  Lignite  coal 
crops  out  in  about  4  and  5  root  veins  in  the  river  banks,  and  pieces  of  coal  as  large 
as  barrels  and  hogsheads  have  been  seen  on  the  bars  or  along  the  shores.  The  coal 
is  apparently  as  good  as  that  mined  in  eastern  Montana  or  Dakota. 


A  A  3. 

[Printed  in  HoQse  Ex.  Boc.  No.  114,  Fifty-second  Congresi,  first  session.] 

PRELIMINARY  EXAMINATION  OF  MISSOURI  RIVER,  MONTANA,  BETWEEN 
GREAT  FALLS  AND  CA^ON  NEXT  BELOW  STUBBS  FERRY. 

Engineer  Office,  United  States  Armt, 

St.  LouiSy  Mo.y  March  19, 189U 

General:  I  have  the  honor  to  report  from  an  examination  made  by 
me  that  the  Missouri  Eiver  between  Great  Falls  and  canon  next  below 
Stubbs  Ferry  is  worthy  of  improvement. 

The  water  named  is  readily  susceptible  of  improvement  for  a  profit- 
able light-draft  navigation.  The  country  tributary  to  it  is  now  pro- 
ductive in  a  small  measure  (and  will  be,  it  is  judged,  extensively 
productive)  of  articles  of  a  heavy  traffic,  which  generally  seek  water 
transportation.  It  is  timbered  and  mineral,  or  in  part  grazing  and  ag- 
ricultural. Useful  stone  and  coal  are  also  reported.  A  market  for  the 
products  indicated  exists  at  Great  Falls,  a  place  whose  shipping  and 
manufacturing  interests,  especially  ore  smelting  and  lumber  ones, 
are  rapidly  growing.  This  city,  barely  7  years  old,  already  ranks  in 
population  as  the  third  one  in  Montana.  It  has  an  excellent  site  for  a 
large  town,  is  the  natural  center  of  an  extensive  country,  has  good 
railroad  facilities,  and  a  water  power,  furnished  by  the  adjacent  falls  of 
the  Missouri  Eiver,  not  excelled  in  the  United  States. 

Detailed  commercial  statistics  and  a  history  of  navigation  on  the 
Missouri  Eiver  above  Great  Falls  are  given  in  an  extract  of  a  report 
herewith  of  Lieut,  J.  C.  Sanford,  Corps  of  Engineers,  concerning  the 
obstruction  of  navigation  by  the  building  of  a  proposed  dam  and  bridge 
across  the  Missouri  at  the  canon  next  below  Stubbs  Ferry.  Attention 
is  also  invited  to  the  appended  statement  of  a  committee  of  the  Great 
Falls  Board  of  Trade. 

Stubbs  Ferry  is  about  12  miles  northeast  of  Helena:  the  canon  is 
3  or  4  miles  downstream.  The  new  settlements  of  Cascade  and  St.  Clair 
are  about  76  miles  further,  and  Great  Falls  is  50  miles  below  them. 


Digitized  by 


Google 


mentioned  in  Lieut.  Sanford's  report.    Sun  River  empties  into  the  Mis- 
souri just  above  Great  Falls.  * 

In  1880,  under  orders  of  the  Engineer  Department,  Oapt.  Edward 
Maguire,  Corps  of  Engineers,  made  a  survey  of  the  Missouri  Biver 
from  Stubbs  Ferry  to  Sun  Rivej;.  Following  the  survey  some  work  of 
improvement,  consisting  of  stone  dams  and  rock  removal,  was  executed 
in  that  year.  In  189()  the  Missouri  River  Commission  made  a  detailed 
survey  of  the  river  from  Gallatin  to  Fort  Benton,  belov  Great  Falls, 
and  at  a  very  low  stage  of  river  and  one  considerably  lower  than  ob- 
tained during  the  first  survey. 

There  is  no  need,  therefore,  of  a  new  survey.  A  plan  of  improvement 
can  be  prepared  fix>m  the  maps  and  other  data  of  the  two  surveys. 
The  maps  of  the  Commission  survey  are,  I  am  lately  informed,  un- 
avoidably delayed,  and  for  assistance  in  the  mapping  of  the  part  from 
the  caiion  to  Great -Falls,  in  order  to  secure  prompt  use  of  the  maps 
useful  in  preparing  the  plan,  I  estimate  that  $750  are  needed. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captainj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  U.  S>  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

IT.  S.  Engineer  Office, 

I>etroity*Mich.y  March  ^,  1891. 
Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
It  is  with  great  reluctance  that  I  concur  in  the  opinion  of  the  local 
engineer  that  the  Missouri  River  between  Great  Falls  and  canon  next 
below  Stubbs  Ferry  is  worthy  of  improvement  by  the  General  Govern- 
ment; but  the  commercial  developments  of  the  locality  hate  been  so 
rapid  as  to  seem  to  justify  the  prompt  raappuig  of  the  surveys  already 
made. 

I  therefore  recommend  that  the  proposition  of  Capt.  Powell  be  ap- 
proved; if  not  for  the  full  amount  named  by  him,  at  least  for  a  portion 
of  it. 

O.  M.  Poe, 
Colonely  Corps  of^Engineers.  etCj 

Division  Engineer^  Northwest  Division. 


BEPORT  OF  LIEUTEKANT  J.  C.  8ANFORD,  CORPS  OP  ENGINEERS. 

St.  Louis,  Mo.,  September  16, 1890. 
Sir:  »  *  *  The  first  effort  toward  navigating  tho  upper  river  by  steamhoatd 
was  made  in  1879  by  the  Montana  Navigation  Company,  composed  of  five  of  the  lead- 
ins  business  men  and  shippers  of  Helena.  At  that  time  Helena  waij  the  principal 
ana  only  important  distributing  point  in  Montana.  Nearly  all  the  Montana  snppJies 
came  np  by  steamboat  to  Benton,  and  thence  were  hauled  by  wagon  to  Helena,  140 
miles.  The  object  of  the  company  was  to  redace  this  wagon  haul,  substituting  water 
transportation  for  about  three-fourths  of  the  distance.  The  company  expended  (so 
one  of  its  members  informed  me)  about  $10,000  on  the  improvement  of  the  river;  but. 
before  a  steamboat  was  procured,  t]^e  ide£^  waa  abandoned, 
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In  1883  a  small  stem  wheel  pleasure  boat,  3^  feet  long,  was  placed  in  the  river  by 
Governor  Crosby  and  others  for  hunting  purposes.  She  was  unable  to  stem  the  cur; 
rent,  and  was  never  used  after  her  trial  trip.  Since  then  she  has  completely  broken 
np.  In  1887  two  steamboats  were  put  in  the  river.  One  was  a  stem-wheel,  steel 
hull  pleasure  boat,  the  Rose,  owned  by  Judge  Hilger,  of  Helena,  and  intended  to 
carry  i)arties  through  the  magnificent  cajion  known  as  \^Tii'te  Rock  Canon  or  Gate 
of  tile  Mountains,  just  below  his  ranch.  She  was  built  at  Dubuque,  Iowa,  and  is 
about  50  feet  long  by  10  feet  beam,  and  draws  15  inches  light.  She  has  considerable 
power  (her  guaranteed  speed  is  12  miles  an  hour  in  stiU  water),  and  has  passed  up 
throuf^h  all  tlie  rapitls  between  Stubbs  Ferry  and  the  Long  Pool  without  cordelling, 
and  with  comparative  ease.  Since  she  was  put  on  she  has  been  running  every  season 
on  short  trips,  and  has,  I  understand,  proved  quite  profitable.  The  other  boat  is  the 
Fern  of  Great  Falls.  Her  hull  was  built  on  the  Jefierson  River,  and  floated  down  to 
Townsend,  on  the  Missouri,  where  her  machinery  was  put  in ;  thence  she  proceeded 
to  Great  Falls.  She  is  88  feet  long  by  20  feet  beam,  draft  2.5  feet  light,  3.5  feet 
loaded,  and  her  engine  is  of  26  horse  power.  She  is  intended  for  frciglit  and  paa- 
senger  service,  usually  towing  her  freight  on  a  barge  80  by  40  feet.  Ou  account  of 
insufficient  funds,  she  was  not  properly  built  and  her  power  is  too  sniall,  prevent- 
ing her  ft-om  going  above  the  Long  Pool.  No  steamboats  have  been  placed  in  the 
upper  river  since  1887,  though  Capt.  Taylor  of  Great  Fall8«expects  to  have  next 
summer'a  53-foot  na])htha  launch  with  an  engine  of  125  horse  power  and  a  speed  of  15 
miles  per  hour,  to  ply  on  the  Long  Pool  and  perhaps  above;  and  two  other  naphtha 
launches  will,  it  is  said,  be  put  in  the  river  next  summer  by  .Great  Falls  parties. 

For  the  past  three  years  the  Fern  has  been  running,  somewhat  irregularly,  on  the 
Long  Pool.  Last  year  she  carried  4,500  cords  of  wood,  158,000  pounds  of  wool,  250 
tons  baled  hay,  and  5  tons  vegetables ;  as  well  as  about  500  passengers. 

During  last  season  2,000,000  feet  of  sawed  lumber  was  tloated  to  Great  Falls,  in 
small  raits,  from  sawmills  oii  the  caflon  section  of  the  river.  This  season,  up  to 
August  13,  3,500,000  feet  sawed  lumber  and  logs  have  been  floated  down  to  Great 
Falls;  also  70,000  linear  feet  piling,  12,000  railroad  ties,  and  4,500  telegraph  poles. 

From  a  personal  inspection  of  about  one-half  of  the  calion  section,  and  from  Judge 
Hilger's  experience  with  his  yacht,  I  believe  that  small  freight  steamers  could  be 
built  capable  of  navigating  the  rapids.  They  must  combine  light  draft  with  g^eat 
power,  and  must  admit  of  being  easily  handled: 

•  ••#••« 

DEMANDS  OF  COMMERCE. 

Within  the  last  three  years  the  thriving  city  of  Great  Falls  has  sprung  up  at  the 
foot  of  the  Long  Pool.  It  contains  with  suburbs,  between  5,000  and  5,500  inhabitants, 
the  popiilation  having  doubled  in  the  last  year;  and  it  bids  fair  to  continue  increas- 
ing at  about  the  same  rate  for  some  time  to  come.  The  tremendous  water  power 
afiorded  by  \.he  series  of  Missouri  River  Falls  (total  fall,  547  feet),  at  the  head  of 
which  it  is  situated,  is  the  chief  cause  of  it«  past  and  expected  growth.  It  is  the 
center  of  a  large  ranching  and  wool-growing  district  (2,600,000  pounds  of  wool  were 
shipped  from  there  last  year),  and  is  only  15  miles  distant  from  tlie  Sandcoulee  coal 
mines,  which  supply  a  large  part  of  Montana  and  North  Dakota.  A  railroad  connects 
Great  Falls  with  these  mines  and  continues  to  Monarch,  53  miles,  whence  it  will  be 
carried  shortly  to  the  silver,  gold,  and  lead  mines  of  the  Neihart  and  Barker  districts, 
12  and  20  miles  farther,  respectively. 

The  town  is  now  the  terminus  of  four  railroads.  ^  A  flouring  mill  and  a  large  silver 
smelter,  which  cost  $2,000,000.  are  now  in  operation.  An  immense  copper  smelter, 
to  cost  $6,000,000,  is  being  built  at  Black  Eagle  Falls,  and  a  dam,  to  cost  fpOO,000,  is 
nearly  completed  just  above  these  falls.  A  large  lumber  company  expects  to  put  up 
a  plant  costing  $250,000  at  Great  Falls,  for  sawing  and  flnishing  lumber,  bringing  its 
logs  down  the  Missoiu'i  and  its  tributaries.  At  present  three-fourths  of  the  lumber 
used  in  Montana  on  the  east  side  of  the  main  Rockies  is  brought  from  Missoula  and 
other  points  on  the  wcvst  side  at  great  expense.  A  careful  examination  made  this 
year,  of  most  of  the  tributaries  of  the  Missouri,  has  proved  both  the  existence  of  con- 
siderable supplies  of  lumber  along  these  tributaries  iind  the  practicability  of  using 
the  streams  for  driving  logs  to  (iri'at  Falls,  During  my  visit  the  announcement  was 
made  that  the  Anaconda  (U»pper  Mining  Company,  of  Butte,  had  decided  to  locate 
their  smelter  at  Great  Falls ;  but  1  can  not  vouch  for  the  truth  of  this.  Such  a  smelter 
would  give  einjdoyment  to  2,000  hands. 

From  what  Isaw  of  Montana  it  ap])oar8  to  me  probable  that  nearly  all  the  mines 
of  the  State  that  lie  on  the  east  side  of  Rockies,  and  many  of  those  on  the  west 
side,  will  eventually  send  their  ores  to  be  smelted  at  Great  Falls.  Of  the  five  silver 
smelters  that  I  saw  on  the  east  slope,  only  the  one  at  Great  Falls  was  in  operation. 
The  $6,0(X),000  copper  smelter  above  mentioned  is  being  bui  It  by  the  Boston  and  Montana 
Copper  Mining  Company,  of  Butte  (on  the  west  Side  of  the  main  di>'ide),  and  a  can- 
Digitized  by  VjUU  VIC 


APPENDIX   A  A REPORT   OF   CAPTAIN   POWELL.  1907 

•I 

tract  has  been  made  with  the  Montana  Central  Railroad  for  hauling  1,000  tons  of  ore 
daily  after  April  1, 1891,  from  Butte  to  Great  Falls. 

Were  the  Missouri  regulariy  navigated,  some  ore  would  probably  be  shipped  to 
Great  Falls  by  water.  The  silver  smelter  at  Great  Falls  receives,  on  an  average,  20 
tons  of  ore  per  day  from  Toston,  Townsend,  and  Bedford,  stations  on  the  Northern 
Pacific  Railroad,  and  situated  on  the  river.  For  this  transportation  the  miners  pay 
local  rates  on  two  railroads,  as  the  Northern  Pacific  does  not  reach  Great  Falls,  mak- 
ing the  cost" several  dollars  per  ton.  I  am  told  that  some  of  these  miners  have  threat- 
ened, this  summer,  to  send  their  ore  to  Groat  Falls  on  barges,  if  the  rates  were  not 
reduced.  As  an  example  of  freight  rates  in  Montana,  it  is  said  that  the  Great  North- 
em  Railway  charges  ^.  20  per  cord  for  hauling  wood  from  Monarch  to  Great  Falls, 
53  miles;  and  that  the  Montana  Central  charges  60  cents  per  100  pounds  for  hauling 
farm  produce  from  Cascade  to  Great  FaUs,  29  miles. 

Most  of  the  cultivated  land  along  the  Missouri  above  Great  Falls  is  contained  in 
two  larj^e  valleys — that  in  which  the  Long  Pool  is  situated,  and  the  Townsend  or 
Missouri  Valley  above  Stubbs  Ferry.    The  first  has  Cascade  (population  500)  for  it« 

Principal  town,  and  contains  a  population  estimated  at  between  2,000  and  3,000. 
[uch  wool  is  grown  in  this  valley.    The  population  of  the  second  valley  is  estimated 
at  between  3, 000  and  4, 000.    Townsend  (population  500)  is  its  principal  town. 

In  ordinary  seasons  agriculture,  everywhere  in  Montana,  requires  irrigation,  and, 
on  account  of  the  impracticability  of  irrigating  the  high  levels,  is  confined  to  the 
river  valleys.  The  comparative  smaU  area  of  these,  and  the  exorbitant  rates  of 
transportation  from  the  East,  keep  the  prices  of  farm  produce  in  Montana  very  high, 
and  justify  expensive  systems  of  irrigation.  In  both  of  the  valleys  mentioned,  con- 
siderable irrigation  has  been  done,  and  much  more  extensive  systems  are  in  progress. 
I  am  informed  that  2,000,000  bushels  of  grain  were  raised  last  year  in  the  Townsend 
Valley^  and  60,000  in  Crow  Creek  Valley  (a  tributary  valley).  The  soil  is  very  fertile, 
and  with  increased  irrigation,  largely  increased  production  may  be  looked  for. 

The  portion  of  the  upper  river  not  contained  in  these  two  valleys  passes  either 
through  small  valleys  or  canons.  A  population  of  perhaps  500  is  found  in  these 
valleys,  principally  occupied  in  lumbering  or  stock  raising.  There  are  large  char- 
coal furnaces  m  the  Prickly  Pear  Cafion  (a  side  cafion),  about  4  miles  irom  the 
Missouri.    These  ship  2,000  bushels  per  day  to  the  silver  smelter  at  Great  Falls. 

Judge  Hilger  informed  me  that  there  waa  a  copper  mine  2  miles  from  his  place, 
and  numerous  veins  of  gold-bearing  quartz  of  rather  low  grade ;  that  there  were 
immense  quantities  of  iron  or6  at  Bear  Teeth  Mountain  near  |)he  river,  and  a  bed  ojf 
slate  of  excellent  quality,  all  these  awaiting  cheaper  transportation  and  labor  before 
being  developed.  «  *  »  if  the  whole  "river  were  ever  so  improved,  with  proper 
arrangements  for  the  transfer  of  cargoes  around  the  Falls,  as  to  render  a  reliable 
and  economical  transportation  route  to  the  Mississippi,  not  only  Helena  but  the 
whole  of  Montana  would  receive  immense  benefit.  From  merely  local  navigation, 
however,  the  benefits  would  be  derived  mainly  by  Great  Falls,  to  which  the  whole 
upper  river  would  become  a  feeder,  and  by  the  smaller  towns  along  the  river ;  while* 
the  trade  of  Helena  might  even  be  injured  thereby. 

«  '  «  *  *  «  •  « 

Very  respectfully,  your  obedient  servant, 

J.  C.  Sanford, 
First  Lieutmam  of  Engineers, 
Secretary  Missouri  River  Commission, 
Lieut.  Col.  Chas.  R.  Suter, 

Corps  of  Engineers,  U.  S,  A., 

President  Missouri  Eiver  Commission, 


STATEMENT  OP  COMMITTEE  OF  BOARD  OF  TRADE  OF  GREAT  FALLS,  MONTANA. 

Great  Falls,  Mont.,  November  gS,  1S90, 
• 
Dear  Sir:  We,  the  undersigned,  members  of  a  committee  appointed  by  the  Board 
of  Trade  of  Great  Falls,  Mont.,  beg  leave  to  call  the  attention  of  your  JDenartment 
to  the  fact  that  it  is  the  opinion  of  the  board  that  the  Missouri  River,  with  the  excep- 
tion of  slight  obstacles  at  two  different  points,  is  navigable  from  Great  Falls  to  the 
mouth  of  the  Gallatin  River.  The  country  through  which  it  flows  between  these 
points  is  an  important  agricultural  and  mineral  district,  with  a  large  amount  of 
timber  tributary  to  it.  The  most  expedient  and  economical  way  to  handle  the  prod- 
ucts of  this  region  for  a  distance  of  about  300  miles  is  by  water  transportation. 
Great  Falls  and  intermediate  points  afford  a  natural  and  sufficient  market  for  these 
products  of  this  thickly  settled  country  along  the  Upper  Missouri  River  Valley,  and 
in  many  places  they  have  no  other  convenient  outlet.    For  the  past  three  seasoiw 

Digitized  by^VjUUV  IC 


1908      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

two  small  steamers  have  successfully  plied  these  waters  and  have  demonstrated  that 
continuous  navigation  of  the  Upper  Missouri  is  practicable,  provided  the  removal  of 
obstructiona  at  Sear  Tooth  Ford  and  Half  Breed  Rapids  is  effected.  Aside  from  tliis 
and  the  confining  of  the  waters  into  one  channel  at  numerous  places  there  is  very 
little  to  be  done  in  the  way  of  improvement. 

Material  for  the  work  is  convenient  along  this  entire  distance.  The  formation  of 
the  river  bed  is  of  rock  and  gravel.  Improvements  once  made  in  this  channel  would 
bo  of  a  permanent  nature,  and,  unlike  those  of  the  Lower  Missouri,  wouldsnot  demand 
annual  repairs.  Tlie  river  between  Great  Falls  and  the  Gallatin  is  open  about  nine 
months  of  the  year,  and  during  this  period  has  an  ample  st-a^e  of  water.  We  believe 
the  removal  of  the  obstacles  referred  to,  thereby  maKing  this  part  of  the  river  navi- 
gable, and  which  can  be  dode  at  a  small  expenditure  of  money,  is  as  important  as  the 
ccmstruction  of  a  railroad  in  any  part  of  the  United  States.  The  railroad  at  Great 
Falls  provides  a  portage  around  the  series  of  falls, below  Great  Falls,  so  that  the 
Missouri  can  be  made  a  practical  element  in  transportation  from  its  sources  to  the 
Gulf  of  Mexico.  Great  Falls  is  an  important  manufacturing  point,  and  its  mills  and 
smelters  will  depend  largely  upon  this  water  transportation  lor  ores,  grain,  wood,  and 
lumber.  From  official  reports  on  file  in  your  Department  the  statements  above  can 
be  verified.  This  communication  will  he  supplemented  with  others  placing  the 
matter  before  you  in  detail. 

Respectfully  submitted. 

J.  Stkwart  Tod,  Chairman, 

TiMOXHY  E.   COLLIKS. 

Ernest  Crutchkr. 
Cha8.  M.  Webstbr. 
_  Chas.  Wegner. 
The  Secretary  op  War. 


PROJECT  FOR  IMPROVEMENT  OF  MISSOURI  RIVER,  MONTANA,  BETWEEN 
GREAT  FALLS  AND  CA!J0N  NEXT  BELOW  STUBBS  FERRY. 

Engineer  Office,  United  States  Armt, 

Sioux  City  J  lowa^  January  23^  1S92. 

General  :  Having  reported  that  the  Missonri  Eiver  between  Great 

Falls  and  canon  next  below  Stubbs  Ferry,  Montana,  was  worthy  of 

improvement  for  light-draft  navigation,  I  have  now  the  honor  to  sab- 

mit  a  plan  for  improvement  of  the  water  namedand  an  estimate  of  its 

4^0St. 

The  information  on  which  the  plan  is  based  is  derived  principally 
from  the  maps  of  the  engineer  survey  of  the  river  in  1880^  Oapt. 
Maguire's  report  in  connection  therewith,  published  on  page  1339  of 
the  Chief  of  Engineers'  Eeport,  1883,  to  which  reference  is  invited ;  the 
survey  made  in  1890  under  the  Missouri  Eiver  Commission,  and  subse- 
quent inspections  of  the  river. 

On  part  of  the  river,  known  as  the  Long  Pool,  whose  character  is  in- 
dicated by  that  name  and  which  extends  for  51  miles  upstream  fi-om 
Great  Falls,  the  channel  naturally  is  fairly  good  and  of  depths  suffi- 
cient at  low  stages  for  boats  drawing  3  feet. 

It  is  desirable  to  extend  this  3-foot  channel  4  mUes  farther,  or  to  the 
small  towns  on  opposite  sides  of  the  river  called,  one,  Cascade  and 
the  other,  St.  Clair.  These  towns  are  about  at  the  foot  of  the  caiion 
part  of  the  river;  wagon  roads  from  the  back  country  intersect  the 
river  here;  Cascade  has  stage  connections  with  a  number  of  points, 
and  St.  Clair  is  the  outlet  for  the  Chestnut  Valley,  the  largest  agricul- 
tural district  between  Stubbs  Ferry  and  Great  Falls.  On  the  4  miles 
of  river  named  the  slopes  are  sharper  and  the  depths  some  less  than 
below;  there  are  13  islands  on  this  small  part,  while  on  the  much  longer 
distance  to  Great  Falls  there  are  only  32.  Two  thousand  feet  of  dams 
are  projected  here  for  concentrating  the  flow  or  lengthening  the  slope, 
^t  tT-SO  per  foot,  and  3,500  feet  of  bank  protection  at  |5  per  foot 
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ciianiiei  is  generally  goou,  aitaougn  tne  water  is  strong;  oy  ireciiieut 
rapids  where  the  slopes  are  steep  and  obstructive  rocks  exist;  and  by 
gravel  shoals  where  the  mountains  are  retired,  the  river  widens  out, 
and  its  water  is  dispersed  through  two  or  more  chutes.  To  provide  a 
channel  on  this  reach  of  2.5  feet  deep  at  low  water,  which  appears  to 
be  the  practicable  limit,  especially  toward  the  upper  part,  where  ledge 
rock  at  places  extends  across  the  river,  would  require,  it  is  estimated, 
10,000  feet  of  dams  and  the  removal  of  670  yards  of  bowlders  or  pro- 
jecting rock  at  $12  per  yai'd.  Other  bowlders  and  rock  can  advanta- 
geously be  marked  by  buoys ;  ten  8-foot  spar  buoys  with  iron  fastenings 
are  estimated  therefor  at  $9.75  per  buoy  in  place.  On  the  Long  Pool 
and  for  a  few  miles  above  there  are  about  20  snags  in  the  way,  whoso 
removal  will  probably  cost  $10  each.  The  snagging,  buoyage,  and 
dams  will  require  more  or  less  maintenance  after  the  first  year. 

SUMMARY  OF  ESTIMATE. 

12,000  feet  of  dams,  at  $7.50 $90,000.00 

3,500  feet  of  bank  protection,  at  $5 17,500.00 

670  yards  of  rock  removal,  at  $12 • 8, 040. 00 

10  buoys  in  place,  at  $9.75 97. 50 

20  snags  removed,  at  $10 ^ 200.00 

Total 115,837.50 

Annual  maintenance  of  dams^  bank  protection,  buoys,  and  snag  removal. .       4, 500. 00 

Some  conditions  obtain  at  the  Missouri  Eiver  above  Great  Falls 
favorable  for  the  improvement  and  its  permanence.  Stone  and  brush 
are  abundant  near  by;  the  banks  are  generally  stable;  the  water  is 
clear;  floods  and  ice-runs  are  not  severe,  and  the  period  of  closing  of 
river  by  ice  is  shorter  than  on  the  Missouri  in  the  Dakotas.  The  dis- 
charge of  the  upper  river  is  quite  equable.  Even  with  the  present  dam 
at  the  extreme  head  of  the  falls  the  flood  height  there  is  about  12  feet, 
diminishing  upstream  until  at  Three  Forks,  or  Gallatin,  it  is  only  7  feet. 
The  Long  Pool  is  a  noticeable  stretch  of  good  river,  especially  consider- 
ing its  proximity  to  the  mountains. 

The  worst  rapid  all  the  way  to  Gallatin,  78  miles  above  Stubbs  Ferry, 
appears  to  be  Lone  Pine,  as  named  by  Lewis  and  Clarke,  or  Half  Breed, 
as  now  called.  This  rapid  is  10  miles  above  Cascade  and  St.  Clair.  Fifty 
miles  farther  is  Hilgers  Landing,  where  an  18-mile  wagon  road  from 
Helena  comes  in.  This  plaee  is  the  headquarters  of  the  small  excursion 
steamer  Rose,  which  duiing  the  summer  and  fall  makes  trips  downstream 
through  the  Gate  of  the  Mountains  and  White  Eock  Caiion,  and  occa- 
--  sionally  upstream  through  the  Helena  Canon,  except  at  lowest  stages, 
when  the  obstructions  are  too  great  for  her  navigation.  Ten  miles 
above  Hilgers  is  the  foot  of  the  canon  next  below  Stubbs  Ferry,  mak- 
ing the  part  of  the  river  under  consideration  for  improvement  125  miles 
long.  Stubbs  Ferry  is  6  miles  farther.  There  is  a  good  wagon  road  12 
miles  long  from  here  to  Helena,  which  could  readily  be  fextended  down- 
stream a  mile  or  two  belo\^  a  bjid  shoal  near  the  Ferry,  and  from  which 
point  down  the  river  is  as  good  as  from  there  to  Hilgers.  The  scenery 
through  the  canons  and  along  the  whole  river  is  grand,  and  excelled 
only  in  river  scenery  of  our  whole  country,  it  is  believed,  by  that  on 
the  unnavigable  part  of  the  Colorado  River.  It  would  seem  with  little 
deeper  water,  the  removal  of  the  bad  rocks,  and  amelioration  at  the 
worst  rapids,  that  the  river  from  near  Helena  to  a  station  on  the  rail- 
road between  Helena  and  Great  Falls  would  afford  a  grand  and  most 
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convenient  tourist  route-  The  rail  line  sontli  from  tbe  falls  crosses  tbe 
Long  Pool  district  and  then  follows  tbe  river  ftoni  Cascade  to  Craig,  'M 
mUm^  xiLHir  wlucU  it  wholly  leaves  the  river. 

Commercial  statiHtics  are  given  with  the  report  of  the  preliminary 
examinationj  March  19,  189L  Exeejit  in  lorrging  froTii  uesu-  Stubbs 
Fon;y  to  Great  Falls,  the  present  ai'.tual  tratfic  on  the  river  is  smalL 
The  boating  ti-atlic  of  any  exh'nt  is  pro.spcctive;  it^  eousideriible  ia~ 
ereajse  can  not  precede  the  navifrsiUon  improvement.  The  river  \s  there^ 
in  bad  condition  above  the  Long  Pool;  there  is  no  probability  of  a 
niiln>ad  along  the  river  above  Craig  for  ma,ny  years;  productions  of 
the  country  immediately  tributary  to  the  river  appear  promising,  and  a 
waiting  maiket  exists  at  the  raih'oad  and  inauufacturing  point  in  Great 
Falls  jS  tlie  foot  of  the  river  reach. 

Hcspecttiilly  submitted. 

Chas.  F.  Poweli,, 
Captain  J  Corps  of  Eug  infers. 

Brig.  Gen*  Thomis  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  O*  JVL  Poe,  Corps  of  Engiueers^  Division  Engineer, 
Kortbwcst  Division.) 

[Pint  iudotBemciat.] 

TI.  S.  Engiistser  Office^ 
Detroit^  Mieh.j  Januari/  27^  1892. 
Kcsppct fully  forwarded  ti)  the  oillce  of  the  Chief  of  Engiueers^  ap 
proved- 

O.  M.  PoE, 
Colonel,  Oorpft  of  Engineers,  ete., 
Bivmon  Engineer^  NQrthwest  Division^ 
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APPENDIX  B  B. 


IMPROVEMENT  OF  TENNESSEE  KIVER  ABOVE  CHATTANOOGA,  TENNESSEE, 
AND  BELOW  BEE  TREE  SHOALS,  ALABAMA,  OF  CUMBERLAND  RIVER, 
TENNESSEE  AND  KENTUCKY,  AND  OF  THEIR  TRIBUTARIES  IN  EASTERN 
TENNESSEE  AND  KENTUCKY. 


REPORT  OF LIEUTENANT-^COLONEL  HENRY  M,  ROBERT,  CORPS  OF  EXGI- 
NEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1892,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Tennesseo  River  above  Chattanooga, 

Tennessee,    and  below  Bee    Tree 
Shoals,  Alabama. 

2.  Hiawassee  River,  Tennessee. 

3.  French  Broad  River,  Tennessee. 

4.  Clinch  River,  Tennessee. 


5.  Cumberland    River,    Tennessee    and 

Kentucky. 

6.  Caney  Fork  River,  Tennessee. 

7.  South    Fork    of   Cumberland    River, 

Kentucky. 


Engineer  Office,  U.  S.  Army, 

XashvilU,  Tenn.y  July  9, 1892. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  river  improvements  in  my  charge  for  the  fiscal  year  ending 
June  30,  1892. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 

Lieut  Col.  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


BBx. 

IMPROVEMENT  OP  TENNESSEE  RIVER. 
(Length,  673  railee.) 

The  exact  point  at  which  the  Tennessee  River  has  its  beginning  is 
still  a  matter  of  some  uncertainty.  The  Riviere  des  Cheraquis,  or 
Cherake,  of  the  early  French  explorers,  and  the  Cherokee  River  as  re- 
ferred to  in  cessions  to  the  English  by  the  Indians  in  1767,  has  been 
considered  as  being  formed  by  the  junction  of  what  ai^  now  called  the 
Little  Tennessee  and  Holston  rivers,  near  the  town  of  Lenoirs,  Tenn. 
Tannassee,  the  chief  town  of  the  Cherokee  Indians,  was  situated  near 
this  point,  and  the  fact  that  the  river  derives  its  present  name  from 
that  town,  seems  to  add  additit)nal  weigiit  to  the  arguments  of  the 
geographers  who  have  placed  the  headwaters  of  the  river  at  this  junc- 
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tion.  In  «ome  of  tlie  older  geographies  the  head  of  this  river  has  been 
phieed  at  the  mouth  of  the  Clinch,  and  the  Ilolston  extended  to  that 
point. 

The  legislature  of  Tennessee  in  1889,  passed  an  act  extending  the 
name  of  the  Tennessee  Kiver  to  the  junction  of  the  north  and  south 
forks  of  the  Holston,  at  Kingsport,  in  Sullivan  County,  Tenn. 

Congressional  legislation,  however,  in  several  laws  appropriating 
money  for  the  improvement  of  the  Upper  Tennessee  betweeii  Knoxville 
and  Chattanooga,  has  given  authority  for  extending  the  name  at  least 
to  the  former  city,  but  as  the  junction  of  the  Holston  and  French  Broad 
rivers  is  but  4^  miles  above  Knoxville,  this  point  is  now  generally 
taken  as  the  origin  of  the  Tennessee  Kiver,  and  in  the  river  and  hai*bor 
act  of  1890  this  point  appears  to  have  been  definitely  fixed  by  the 
speci^c  language  of  the  act  providing  for  a  .survey  of  the  Tennessee 
Eiver  from  Chattanooga  to  the  junction  of  Holston  and  French  Broad 
rivers. 

As  one  of  the  largest  of  the  forty-three  or  more  tributaries  of  the 
Mississippi  Eiver,  the  Tennessee  has  always  held  an  important  place  in 
the  projects  for  the  improvement  of  the  navigable  waterways  of  the 
country.  The  Muscle  Shoals  Canal  having  been  opened  to  navigation, 
the  Tennessee  Eiver  is  now  navigible  from  its  source  to  its  mouth,  a 
distance  of  673  miles,  during  several  months  of  each  year,  and  as  work 
is  continued  upon  certain  other  less  formidable  obstructions  the  season 
of  navigation  will  be  correspondingly  lengthened.  The  radical 
improvement  of  this  ri\'^er  so  as  to  make  navigation  continuous  through- 
out its  entire  length  for  boats  of  moderate  draft  is  by  no  meams  an 
imi)ossibility. 

1.  ABOVE   CHATTANOOGA   (188  milcs). 

This  section  of  the  river  is  navigable  during  medium  and  high  stages, 
which  usually  prevail  through  the  winter  and  spring  months,  and 
occasionally  at  other  seasons  during  the  otcuiTcnce  of  so-called  rain 
tides. 

The  navigation  consists  of  steamboats  carrying  freight  and  passen- 
gers, flatboats  bringing  products  from  the  upper  tributaries,  and  rafts 
of  logs  and  lumber,  also  brought  from  the  tributaries,  the  latter  con- 
stituting the  major  part  of  the  commerce  of  the  Upper  Tennessee  Eiver. 

In  18;^0,  Col.  S.  H.  Long,  United  States  Topographical  Engineers,  made 
a  careful  examination  of  the  Holston  and  Tennessee  rivers  between 
Kingsi)ort,  Tenn.,  and  the  Alabama  State  line.  His  report,  published 
as  Executive  Document  No.  107,  House  of  Eepresentatives,  Forty-third 
Congress,  second  session,  gives  a  detailed  description  of  every  obstruc- 
tion to  navigation  at  that  time,  and  plans  and  estimates  Ibr  their 
improvement.  In  1871  an  examination  was  made  between  Knoxville 
and  Chattanooga  l)y  Capt.  L.  Cooper  Overman,  Corps  of  Engineers, 
under  the  direction  of  Maj.  Walter  McFarland,  Corps  of  Engineers. 
(See  Eeports  of  Chief  of  Engineers,  1871,  pages  602  to  507,  and  1872, 
pages  488  to  494.)  The  obstructions  to  navigation,  as  described  in  these 
reports,  were  '« low- water  obstructions,"  consisting  of  bars,  either  i^k 
or  gravel,  extending  across  the  river,  with  lengths  varying  from  60  feet 
to  2  miles,  the  depth  of  water  over  these  bars  varying  from  10  to  30 
inches  at  extreme  low  water,  and  the  current  varying  from  2^  to  6  miles 
per  hour. 

The  bed  and  banks  of  the  river  are  of  such  charaeter  as  to  make 
any  improvements  practically  permanent,  with  the  exception  of  the  re- 
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moyal  from  time  to  time  of  such  drift  or  snags  as  may  be  brought  down 
by  the  annual  floods. 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  cer- 
tain points  above  Chattanooga  by  removal  of  rock  and  construction  of 
wing  dams. 

In  1850  Congress  appropriated  $50,000  for  the  improvement  of  this 
portion  of  the  river,  and  the  money  appropriated  was  expended  under 
the  direction  of  Col.  J.  McCleUau,  topographical  engineers,  U.  S.  Army. 
Some  of  the  dams  built  under  this  appropriation  are  still  in  existence, 
though  generally  covered  up  by  the  more  extensive  work  of  recent 
improvements. 

The  present  project  of  improvement  is  based  upon  the  examination 
of  .1871,  and  provides  for  the  removing  of  snags  and  drift,  and  for 
deepenmg  the  channel  at  the  worst  obstructions  by  blasting  and 
dredging  or  by  scouring  the  bars  by  the  aid  of  wing  dams  to  an  extent 
that  will  secure  a  channel  three  feet  in  depth  at  average  low  water,  and 
at  an  estimated  cost  of  $340,000.  The  estimate  of  1871  wa«  increased 
in  1874, 1877, 1884,  and  1891  for  the  reasons  stated  in  the  reports  of 
those  years.  Fifteen  appropriations  have  been  made  by  Congress  for 
this  work,  aggregating  the  sum  of  $271,000,  viz: 


Act  of— 

JnlYll,1870 $35,000 

Jiniel0,1872 25,000 

March  3, 1873 25,000 

Juiie23,1874 25,000 

March  3, 1875 40,000 

August  14, 1876 15,000 

June  18, 1878 15,000 

March  3, 1879 11,500 

June  14, 1880 10,000 


Act  of— 

March  3,1881 ,...  $7,000 

August  2, 1882 7,000 

July5,1884 3,000 

August  5, 1886 7,500 

August  11, 1888 15,000 

September  19, 1890 30,000 


Total  appropriated 271, 000 


The  amount  expended,  including  outstanding  indebtedness  to  June 
30, 1891,  was  $253,891,33. 

This  expenditure  has  resulted  in  giving  a  lengthened  season  of  navi- 
gation and  an  im])roved  channel  at  twenty-nine  of  the  forty-three  ob- 
structions enumerated  by  Col.  Long  in  his  report  of  an  examination 
made  in  1830. 

Operations  have  consisted  generally  of  excavating  rock  and  gravel 
from  the  channel  and  building  stone  dams  whete  necessary  to  give  in- 
creased depth  over  reefs  and  shoals.  It  is  reported  that  the  work  done 
at  White  Creek  Shoals  was  rendered  specially  advantageous  by  the 
extension  to  a  length  of  1,585  feet  of  the  longitudinal  dam  built  several 
years  ago,  and  the  construction  of  a  second  spur  dam,  215  feet  long  (a 
spur  dam  130  feet  long  was  built  in  1890),  thus  causing  the  removal  of 
the  sand  bar  to  deep  water,  "and  it  is  believed  that  it  is  not  likely  to 
reform  for  many  years  in  the  navigable  channel.'' 

The  act  of  September  19, 1890,  provides  for — 

Making  a  careful  and  comprehensive  survey  of  said  (Tennessee)  riv«r  from  Chat- 
tanooga to  the  junction  of  the  Hoist  on  and  P>ench  Broad  Rivers,  with  a  view  of 
ascertaining  to  what  extent  the  navigation  of  the  river  is  capable  of  improrement 
and  the  cost  of  the  same  and  the  preparation  of  suitable  plans  therefor. 

This  survey,  in  local  charge  of  First  Lieut.  John  Biddle,  Corps  of  En- 
gineers, was  beigun  in  May,  1891,  and  was  carried  to  the  vicinity  of 
Concord,  Tenn.,  about  25  miles,  by  June  30, 1891. 

In  July  of  the  present  fiscal  year  the  work  of  examining  the  channel 
and  reefs  at  Soddy  Sboals  was  continued  and  preparations  made  for 
drilling  and  blasting  the  rocky  ledges  tbrniing  the  dangerous  reefs  of 
the  obstruction,  which  trend  obliquely  across  the  channel,  having  in 
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Tiew  tbe  obtuilli^^^l^f  a  oliuuiiel  aluMit  SO  IVot  wide  at  tlie  foot  of  Socldy 
Island*  Tlif  luwer  dam  uas  ralked  and  repaired  and  lor  a  distauee 
of  1,600  linear  teet  was  raised.  11i(^  U|>per  dam  at  the  tow-lH^id,  an#l 
the  Hpur  dam  on  the  reef  were  also  repaired*  For  this  work  70  eubic 
yards  of  stone  wen*  quarried  and  5GU  eubie  yards  plaeed  in  daini^« 
Also  <i  (*nl)i<*  yiirds  <*f  rork  and  3L*  snagH  were  removed  from  theehanneL 

In  Jnly  th(*  United  States  steann^r  McFhetHtm  was  furnished  with  a 
steam  eajjstan  and  the  hnll  rei-alkcnl  and  pniiih^d. 

Hi^h  water  jrreatly  iaterrni*ted  tlie  work  durin;L^  tho  entire  season, 
and  in  Nr>veniber  it  l»eratru^  neress:iry  (o  susprntlaetive  opera titms. 

The  instrunient:il  snrsey  of  the  Upper  Ti^trm-ssec  Kiver,  in  ehaVge  of 
First  Lieut.  John  Biddle,  Corps  of  Engineers,  was  extended  to  Chatta- 
nooga, Tenn.,  a  total  distance  of  188.1  miles  from  the  initial  point.  The 
work  of  survey  has  been  connected  with  the  lowest' water  of  the  season 
of  1891,  an  unusually  low  stage.  The  field  work  of  the  survey  was  com- 
pleted on  October  31, 1891.  The  oflBce  work  in  the  preparation  of  maps 
of  the  survey  is  well  advanced  whereon  to  base  e^stimates,  plans,  and  a 
project  for  improvement.  Report  will  be  rendered  as  soon  as  the  work 
above  mentioned  is  completed. 

At  the  close  of  November,  as  a  measure  of  economy  and  safety,  fhe 
fleet,  with  other  engineer  property,  pertaining  to  the  Upper  Tennessee, 
Hiawassee,  and  French  Broad  rivers  was  coUected  and  towed  by  the 
United  States  steamer  McPherson  to  Chattanooga,  and  safely  anchored 
above  the  Hamilton  County  Bridge,  and  placed  in  charge  of  watchmen. 
The  moorings  selected  have  proved  to  be  good  and  secure  against  drift 
or  wind. 

There  being  no  probability  that  the  steamer  McPherson  would  be  re- 
quired for  active  operations  for  several  months,  she  was  temx)orarily 
transferred  on  January  26,  1892,  with  such  appliances  and  outfit  as  was 
deemed  necessary  for  her  eftective  service,  to  Captain  (then  First  Lieu- 
tenant) Geo.  W.  Goethals,  Corps  of  Engineers,  for  use  at  "the  Suck,'^ 
Tennessee  River  below  Chattanooga,  subject  to  return  when  required. 
The  McPherson  was  in  charge  of  Captain  Goethals  at  the  close  of  the 
present  fiscal  year. 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  finical  year  ending  June  30,  1892,  was  $17,821.80,  as  follows: 

General  improvement $7, 077. 03 

Survey  from  Cbattauooga  to  junction  of  the  Holston  and  French  Broad 

rivers 10,744.77 

The  estimates  for  improving  Tennessee  River  above  Chattanooga  amount 

to 340,000.00 

Amount  appropriated 271, 000. 00 

Amount  expended,  including  outstanding  indebtedness 269,303. 10 

Mo  tie}/  statement. 

July  1,  1891,  balance  unexpended $19, 518. 70 

June  30,  1892,  amount  expended  during  fiscal  year 17, 675. 77 

July  1,  1892,  balance  unexpended , 1, 842. 93 

July  1,  1892,  outstanding  liabiUties 146.03 

Jnly  1,  1892,  balance  available 1,696.90 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 26, 696. 90 

{Amount  (estimated)  required  for  completion  of  existing  project 44, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  line  30, 1894    4  4, 000. 00 
Submitted  in  compliance  with  requirements  o^  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Digitized  by  VjOOQ IC 


APPENDIX    B   B ^REPORT    OF    LIEUf.    COL.    ROBERT.        1915 

2.  BELOW  BEE  TREE  SHOALS  (225  MILES). 

Information  pertaining  to  the  section  of  the  river  below  Bee  Tree 
•Shoals  (Riverton,  Ala.)  is  very  limited.  In  1864-'G5  a  reconnaissance 
of  the  Tennessee  River  from  Paducah  to  Florence  (225  miles)  was  made 
by  a  party  of  the  United  States  Coast  Survey,  the  data  thus  obtained 
to  be  for  the  use  of  the  Mississippi  squadron  under  the  command  of 
Acting  Rear  Admiral  S.  P.  Lee,  U.  S.  i^avy.  The  "  notes  "  pertaining 
to  the  map  of  the  survey  states  that — 

The  stages  of  water  in  the  Tennessee  may  be  divided  into  low,  ordinary,  and  high 
water.  A  low  stage  of  water  prevails  under  usual  circumstances  for  three  months 
of  the  year;  a  medium  or  ordinary  stage  lasts,  generally,  live  months,  and  a  high 
stage  fbur  months. 

The  average  depth  of  the  river  at  a  low  stage  is,  on  all  the  bars,  3^  feet,  excepting 
Duck  River  Shoal  and  Big  Bend  Shoals,  on  which  6  inches  less  is  found  at  such  a 
stage.  This  applies,  however,  only  to  the  river  below  Chickasaw.  The  average 
depth  at  a  medium  stage  may  be  considered  9  feet  on  the  bars.  At  this  stage  only 
the  Green  Bottom  Bar  is  bare. 

Green  Bottom  Bar,  Duck  Eiver  Slioals,  and  Big  Bend  Shoals,  above 
referred  to,  are  distant  88  miles,  108  miles,  and  199  iniles^  respectively, 
from  mouth  of  river.  Chickasaw  Settlement,  225  miles,  is  now  known 
as  Eiverton,  Ala.  *Thi8  section  of  the  river  has  been  heretofore  covered 
by  the  surveys,  estimates,  and  appropriations  for  the  Tennessee  Eiver 
below  Chattanooga,  and  no  allotments  have  been  specially  made  for  the 
river  below  Bee' Tree  Shoals  from  the  allotments  of  1868  and  1869  and 
the  appropriations  from  1870  to  1890,  inclusive,  aggregating  the  sum  of 
$3,683,000. 

A  survey  was  completed  in  December,  1867,  from  Chattanooga  to 
mouth  of  the  river,  and  an  estimate  of  $40,000  submitted  for  removal  of 
obstructions  and  construction  of  wing  dams  below  Florence,  255  miles. 
(Eeport  of  Chief  of  Engineers,  1870,  page  389.) 

Maj.  Walter  McFarland,  Corps  of  Engineers,  speaking  of  the  Lower 
Tennessee,  in  his  report  on  lines  of  water  communication  between  the 
Mississippi  Eiver  and  the  Atlantic  (Eeport  of  Chief  of  Engineers,  1872, 
page  613),  states  that — 

Descending  the  river  we  find  that  improvements  of  some  kind  or  other — removing 
rock  or  gravel  or  constructing  wing  dams  in  order  to  straighten  or  widen  the  chan- 
nels or  to  give  them  sufficient  depth — will  be  required  at  the  following  points,  viz, 
Bear  Creek  Shoals,  Indian  Creek,  Big  Bend  Shoals,  Diamond  Island,  Wolf  Island, 
Chalk  Bluff,  Beech  Creek  Shoals,  Buffalo  Shoals,  Armstrongs  Towhead.  Bridge  at 
Johnsonville,  Duck  River  Shoals  and  Suck,  Turkey  Island  Shoals,  White  Oak  Island, 
Harrioan  Island,  Leatherwood  Shoals,  Sandy  Island,  Panther  Creek  Island,  McCul- 
loughs  Bar,  Blood  River  Island,  Pentecost  Towhead,  Widow  Reynolds  Bar,  Grubbs 
Towhead,  Little  Chain,  and  Grand  Chain. 

In  1878  and  1879  some  work  was  done  at  Duck  Eiver  Shoals,  117 
<niles  below  Bee  Tree  Shoals.  This  shoal  is  a  gravel  bar  and  is  subject 
to  considerable  change  from  the  action  of  the  current.  In  1881,  and 
again  in  1890,  a  small  force  with  a  snag^oatwas  employed  a  short  time 
in  each  year  removing  from  the  channel  a  large  number  of  snags  and 
overhanging  trees.  In  1882  the  following  localities  below  Eockport, 
about  4  miles  below  mouth  of  Duck  Eiver,  were  reported  as  requiring 
improvement:  Duck  Eiver  Suck,  Johnsonville,  Eeynoldsburg  Island, 
Turkey  Island,  Sandy  Island,  Little  Chain,  and  Big  Chain.  It  is  stated 
in  the  Annual  Eeport  of  the  Chief  of  Engineers,  1891,  page  2257, 
that — 
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ticm  ftppt>ara  to  be  ja^tly  entitled  to^  nwiai?  to  the  almost  imprrfitive  neep«iiity  of 
vttu       '     '    )jjall**ffort>*an«^1pxpf'ndiTi:   "  1 1 propria tcrt  for  the  Tivcr ''VrI air 

(*li  i"  tiimn  thfi  rpTnov.'il  of  lurtjoii  to  naviijation,  until   re- 

CiJiL, iuipjiAHablo  burritr  of  lh«    .1       .       ....'.     However,  duriiig  that  ft  ft  et*u 

yf<}\rs  n  MtmU  ainouut  of  work  woa  doue,aft  above  stAted,  below  Ki^erton,  foot  of  B^e 
Trei'  J^lioalft,  AlnUatua: 

In  1878  iiDil  18T9,  in  tb»'  cbjinn<?l  at  Dack  River  Shoale,  amounting  to i^ 

In  1881  ana  18X2,  ^uag^ing.  rtr ,.,. 

In  I81K>,  snagging,  etc 1,  'Jt63,  'S3 

Total  below  Bee  Tre*^  Miu:jIs  inmi  i^/.^  to  If^iH  .     . .,.._..  12,013.32 

Kor  tb»3  reasons  stated  and  from  imformatinn  received  from  varionB  M>iirc««i  it  is  be- 
lieved that  the  condition  of  the  T^ower  Tfnne«,HiH'  deuuind«  nn  arrnnitcsjm'ey,     Tbo 
Muscle  HioiiIh  Canal,  opened  to  navigation  NovcnibiT  10»  IH^K)^  and  the  worl»now  in 
projf  n"*«  at  Colbert  81ioal»  find  B<*e  Tree  Sboala,  make  it  very  ini]»ortant  t>  ^   '' 
Low«*i"  'i't'inifsHi'i"  Kiver,  from  the  foe>t  of  Bee  Tree  Shoal »  to  the  month  of  t 
111*  pot  in  such  eonditJDn  a^s  to  jHTmit  tboBftfe  passage  atallneasfumof  jiny  bo:''      ^    . 
bio  of  UAvigutini;  the  Muscle  i^hoaU  Canal  ajtd  the  propo&ed   Heo  Tree  and  ColUert 
8luialM  Canal,  now  in  course  of  eou«trnction.     in  ordt*r  to  aecoinpliAh  this  it  ¥rill  he 
neeo^sary  to  have  an  instrumental  nurvey  made  of  thiit  aeetion  as  soon  a^i  ijo»8iblej 
U\  oUtain  detailed  maps  of  the  ob,strurlinnH,  with  a  complete  protilo  of  the  river,  so 
that  estimates  rau  be  made  and  project  for  the  radical  imprtnemcut  of  the  river  be- 
low Riverton*  Ala,,  be  submitted,  haf*ed  upoo  the  uccea«ary  and  definite  data  tbat 
can  tmly  be  thUH  obtaiued.  • 

If  the  Tetmess^  below  Bee  Tree  Shoals  is  to  be  racliciilly  improved, 
it  is  very  necessaty,asabove8uggestetLtfiatmi  iiisttumental  survey  be 
made  as  800ti  as  iiracticable,  for  tlie  reaHrm  that  the  sarveyn^  so  trailed, 
heretoroii^  have  been  simply  rapid  ren»iiiiyissai)cesorexaiiiinaMoiKS»  and 
do  iHit  funiish  the  dat4i  iieee.ssary  whenion  to  bast^aii  econoniii!,  advau- 
ta{;feous,  aud  energetic  x*roseeutioii  of  any  work  of  improvement  that 
may  be  projected. 

The  river  and  harbor  act  of  ScpteDiher  19,  1890,  appropriated  for — 

Imnrt^vtng  Tenni'g,^ee  Hiv^r  below  Cliattanoogat  Teiin.^  inrluding  Cnl^  *   '^'^inala 

and  Bee  Tn^e  ShoalMi  Continuing  imprttvi'ment,  $l7r>,(XM),  out  of  whiil.  nay 

bo  lifted  at  Livingston  Point,  at  tlie  mouth  ot  Haid  river,  in  aeer»rd«nee  roc- 
onmieiidation  of  the  engineer  in  cbarge  of  tliut  portion  of  the  riv^r. 

The  recooimondation  referi'e*!  to  in  the  a4't  almve  cit^ed  is  eontained 
in  House  Ex.  Doe,  Ko.  172,  Fifty  first  Con^ness,  first  session,  rontain- 
iiig  the  reiiorf  of  Lieut,  CoL  William  E,  Merrill,  Corps  of  Kofrineers^coii- 
eerniiii^  inqviovement  of  Livin^^stoii  Point,  Ky.,  which  is  descrilied  in 
the  la^^t  Annnal  Keport  of  the  Chief  of  Enjj^iueerSj  page  225ti,  as  fol- 
lows:— 

JArinffstoH  Point.— Thh  is  jt  n^rrow-strtp  or  tnnjino  „f  lami  lying  Vietwecn  the 
waters  of  the  Ohio  and  IVniiehsee  rivers,  just  above  the  moutb  <d  the  latter  stn^ain, 
TluH  point  and  the  two  small  islands  below  it  form  tin*  buvbor  of  Pr^lucab,  and  by 
their  position  f^revent  the  ire-bi^aring  current  of  the  Ohio  Irom  entering  the  harbor, 
which  is  anj»]*lied  wit!i  the  warmer  waters  of  the  Teiines«ec.  flowing  fn>m  a  southern 
latitude  sind  rnrely  iftver  troubled  by  ite*  • 

The  eurrents  of  the  two  «treaiii«  are  parallel  for  aliout  a  milo  on  either  liide  of 
Li\'iugstoii  Pointp  and  the  Ohio  Hivip-  in  rapirUy  encroachinir  upon  this  narrow  bar- 
rier. The  Tt^nut'siHH'  River  does  but  little  damage.  Near  the  e:)c:treme  end  of  the 
]ioint  tliw  Ohio  has  waahud  throug}i  ut  high  watt  r. 

A  8urvey  of  Livingston  Point  was  made  in  I>ccenjber^  lB<^^jHidT|p 
based  upon  the  data  thus  obtained  a  project  for  its  presei'vation,  witiS 
an  estimate  of  ri<180,i>U0,  was  Hubmitted  January  12,  1891,  to  the  Oltief 
of  Ell i^inecrs,  which  was  approved  by  the  Secretary  of  War  on  the  l<»th 
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along  the  crest  of  the  weakest  portion  of  the  line,  where  the  current  of  the  Ohio  hsia 
alrej«ly  cut  through  at  high  stages  of  the  river,  the  object  of  both  works  being  to 
hold  in  its  present  position  the  land  now  existing  and  to  cause,  if  possible,  a  further 
deposit  of  sediment  on  the  Tennessee  side  of  the  dike,  which  from  the  present  indi- 
cations is  likely  to  occur. 

The  revetment  of  stone  and  brush  is  specially  needed  on  the  Ohio  side  and  will  be 
but  sparingly  required  on  the  Tennessee  side.  It  will  be  carried  well  below  low 
water,  where  it  will  consist  of  brush  weighted  down  with  stone  in  alternate  layers. 
From  low  water  to  foot  of  dike  broken  stone  will  be  carefully  placed. 

A  coutract  was  entered  into  March  30,  1891,  with  Mr.  William  Kirk, 
of  Madison,  Ind.,  for  the  construction  of  a  part  of  the  pile  and  stone 
dike,  inchiding  the  necessary  shore  protection,  the  consideration  of  the 
contract  amountiifg  to  $14,555. 

Only  a  small  quantity  of  work  was  done  under  this  (M)ntra<5t  during 
the  fiscal  year  encflng  June  30, 1891,  which  consisted  of  driving  348 
piles,  placing  55  waling  pieces  and  02  iron  rods  in  position,  and  de- 
positing 2,059  cubic  yards  of  stone  and  513J  cords  of  brush  in  the  dike 
and  as  bank  protection.  The  amount  expended  during  the  fiscal  year 
ending  June  30,  1891,  including  outstanding  indebtedness  but  not  in- 
cluding amount  pledged  by  the  existing  contract,  was  $1,327.21. 

Work  was  continued  during  the  present  fiscal  year  under  the  con- 
tract of  Mr.  William  Kirk,  the  contract  being  completed  and  termi- 
nated on  September  23, 1891;  the  total  amount  paid  under  the  contract 
being  $21,308.15. 

The  following  was  the  work  done  in  July,  August,  and  September, 
and  prices  paid  under  the  contract,  viz : 


Quantity. 


Cost. 


Pilftft  (35  to  40  feet  long)  driven ^ 

WaliiiK  pieces feet  B.  M. . 

R(Ml9  (inui) pounds.. 

Stone cnbio  yards. . 

Brash .- cords . . 


8,692 
e,742J 
11,372.43 
2,684.88 


$3  each. 

$25  per  1,000  feet  B.M. 
6  cento  per  pound. 
$1.25  per  caoic  yard. 
80  cents  i)er  cord  of  128 
cubic  feet. 


The  dike  has  been  completed  on  the  Ohio  side  across  the  "  washouf^ 
near  the  extremity  of  the  Point  for  a  distance  of  660  feet.  The  bank 
protection  covers  a  length  of  2,330  feet,  extending  632  teet  above  the 
dike  and  1,038  feet  below  if,  the  average  width  being  47  feet. 

The  plan  adopted  provides  for  a  double  dike,  having  20  feet  space 
between  the  parts  but  tied  together  at  the  top,  each  section  consist 
ing  of  two  rows  of  piling  10  feet  apart. 

During  the  progress  of  the  work  it  was  noted  that  the  Tennessee 
Eiver  was  not  washing  the  bank  on  the  Tennessee  side  to  any  appre- 
ciable extent.  Therefore  the  two  rows  of  piling  were  omitted  on  that 
side,  all  the  work  being  done  on  the  bank  facing  the  Ohio  Eiver  so  as 
to  protect  at  once  the  low  part  of  the  exposed  strip  or  "  Point,''  which 
was  in  great  danger  of  washing  away. 

As  soon  as  practicable  an  examination  will  be  made  of  the  Point  to 
asci^rtain  to  what  extent  the  work  done  has  been  beneficial,  or  if  any 
serious  injury  has  resulted  from  recent  floods  by  erosion  above  or  below 
the  riprap  protection  on  the  Ohio  bank,  or  from  any  other  cause. 

When  further  appropriations  are  made  for  this  work,  the  funds  can 
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Having  reference  to  the  bridges  spanning  the  lower  Tennessee,  of 
which  formal  complaint  has  been  made  and  action  taken  by  the  Secre- 
tary of  War — 

1.  The  removal  of  the  rest  piers  of  the  bridge  of  the  Newport  Kews 
and  Mississippi  Valley  Company  at  Gilbertsville,  Ky.,  is  not  completed. 
By  direction  of  the  Secretary  of  War  the  rest  piers  are  to  be  wholly 
removed  to  a  depth  of  not  less  than  6  feet  below  extreme  low- water 
mark.  These  piers  have  been  removed  nearly  to  the  depth  required 
and  the  said  company  reports  that  it  "  will  remove  remainder  of  pier  as 
soon  as  water  gets  low  enough  so  men  can  work  to  advantage.^ 

2.  The  bridge  of  the  Nashville,  Chattanooga  and«St.  Louis  Railway 
Company  at  Johusonville,  Tenn.,  having  been  reported  upon  as  an  un- 
reasonable obstruction  owing  to  the  faulty  construction  of  the  draw 
and  the  large  deposits  of  stone  placed  around  the  jners  to  strengthen 
tliem,  an  alteration  of  the  obstructing  bridge  was  taken  under  consid- 
eration by  the  War  Department.  The  said  company  however  proposed 
to  erect  a  new  bridge  rather  than  alter  the  existing  bridge,  and  sub- 
mitted plans  for  a  new  bridge  to  replace  the  present  structure,  which 
were  approved  by  the  Secretary  of  War,  and  the  time  of  completion 
stated  to  be  on  or  before  November  15, 1894. 

No  survey  has  been  made  of  the  Tennessee  River  below  Bee  Tree 
Shoals,  nor  project  or  estimate  submitted  for  its  improvement. 

Estimate  of  cost  of  preserving  Livingston  Point,  Kentncky $180, 000. 00 

Amount  appropriated 25, 000. 00 

Amount  expended 22, 964. 30 

Note. — The  money  statement  is  inclnded  in  that  for  improvement  of  the  Tennessee 
Hiver  below  Chattanooga,  Appendix  G  C  1,  page  1951. 


Het  of  steamboats  plying  on  Tennessee  River  above  Chatt<inooga, 
[Character:  stern- wheel.] 


Names. 


C.M.Foacho 

Dixie 

Dayton 

Herbert 

J.  K.  Hughes 

J.C.  Warner 

J.W.BiisBcll  ... 
Lueile  Borden  . . 

M.V.Koicl 

Oliver  King 

Pin  Hook 

R.  C.  Qunter  .... 

Kockwood 

R.  T.Coles 

Tall.as8ee 

Wveth  City 

"WKlter  R.  U)ve. 
Clinton  B.  Fisk . 

Key  City 

Maud 

HattieMcDaniel 
J.  P.  Kondrick.. 
Ella  Durham  . . . 

VoUette 

Verona 

Harriraan 

John  A.  Hart ... 


Length. 


Feet. 

93 

80 
142 
134 

08 
142 

76 

88 

65 

60 

94 
153 
130 
118 

60 
120 
112 
100 

80 

79 

90.5 
112 

37.6 

45 

43.2 

80 

41 


Breadth. 


'      14 
19 

24.7 
27 
17 
31.6 

9 
14 
24 

8 
18 
28 
25.6 
24.6 
12 
22.5 
18 
18 
15 

16.5 
18 
20 
^       7 

8.5 
11 

7.6 

7 


Depth. 


FeeL 
2 
3 

3.8 
3 
3 

4.6 
2.8 
2.6 
3.4 
2 
3 
4 
4 

4.2 
2 
4 

3.5 
8.4 
3.2 
3.2 
2.5 
3.7 
3.7 
8.1 
2 
4 
2.1 


Tonnage. 


61.12 

68.33 

106.03 

167.60 

95.16 

201.05 

24.60 

55.32 

65.29 

29.30 

90.60 

337.30 

156.53 

134.91 

22.16 

138.96 

80.14 

^.89 

59.45 

23.30 

90.63 

128l71 

11.14 

15.05 

6.13 

5.03 

5.9S 
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List  of  steamhoals  jilying  on  Tennessee  River  below  Bee  Tree  Shoal  (Bivertonj  Ala). 


Name. 


Length. 


Allen  J.  Dnncan. . 

Oycle 

C.  Smith 

W.F.>Mshet 

City  of  Paclucah.. 
City  of  Savannah. 
Cfty  of  Sheffield.. 

Herbert 

Wyandot 

Albert  S.  Willie..' 

A.  Cany 

Corinno 

Corinne  No.  2 

Jrou  Sides 

Iron  Age 

Jennie  GiVrhrist. . 

Annio  Barnes 

Frank  Burnett 

Jennie  Pearl 

Pearl  of  Padncah. 

D.O.  Brooks 

Gua  Genin 

MarvN 

Id»: 


Helene 

City  of  riorence  — 
Charley  McDonald. 

Excel 

Jennie  Campbell — 

Louis  Houck 

George  Lysle 

Josie 

Eagle * 

Hiawatha 

Iron  Duke 


Feet. 
165 

181, 
132 
200 

icq 

186 
ISO 
134 

91 
152 

75 

46.5 


Breadth. 


Feet. 


J  54 
176 


53 
50.5 
53 
61.1 
75.5 
120 


194 
100 
150 
122 
147 
210 
173 
143 
155 
141 


32.5 
29 
35 
32 
31 
35 
27.8 
18 
26 
14 
8.4 


30 


10.7 
9.2 
10.4 
15.5 
17 
20 
14 
14.8 
33 
32 
30 

21.5 
28 
37 
33 
28 
24 
30 


Depth. 


Feet. 
5 

5.6 
3.5 
5.5 
6 
5 
5 

3.6 
8 
4 
5 
4.0 


3 

2.8 

4.5 

6.7 

3.5 

4 

3 

6.6 

4.5 

5.3 

4.5 

3.5 

4.5 

6.5 

6 

5 

6 

5.5 


Tqmiage. 


Net. 

319. 46 

382. 96 

226. 39 

576. 86 

365.58 

335. 55 

329. 74 

167.60 

65.94 

132.99 

36.77 

13.39 

24.32 

280.80 

385. 91 

74.48 

14 

7.61 

•  9. 13 

13.23 

54.03 

130.00 

36.40 

37.37 

352.31 

358. 31 

259. 52 

118.92 

225.56 

913.27 

426.74 

237.51 

231.80 

245 

421 


COMMERCIAL  STATISTICS. 

Tennessee  River  above  Chattanooga,  Tenn.,from  July  1,  1891,  to  June  30^  1893. 


Articles. 

Tons. 

Articles. 

Tons. 

Articles. 

Tons. 

Iron  ore 

53,786 

25,000 

19,  630 

12,344 

11,600 

2,775 

1,161 

1,065 

437 

Tanbark  

352 
350 
222 
190 
176 
154 
122 
54 
36 

Chickens 

17 

l^oi;8       ................. 

Iron 

Straw 

10 

Cattle 

Tiling 

8 

Grain       

Cross  ties 

.  Butter 

6 

Coal    

Peas 

Bran 

2 

Hay                         .  ... 

Shucks  

Hogs 

1 

Ijumber  . .  ...   .......... 

Drain  pipe 

General  merchandise. . . 

6,900 

Building  material 

Flour         

Bricks 

Efir&» 

1 

Number  of  passengers, 

764. 

Note.— The  logs  reported  reached  Chattanooga  and  were  run  out  of  the  npper  tributaries  of  the  Ten- 
nessee River  in  about  the  following  proportions,  viz.  : 

Tons. 

Powells  Kiver 5, 000 

Kniory  Rivrr 2, 000 

Linl(«*  Tonm*8.s«'0  Uiver 2, 500 

(ninrh  Kivcr 12,500 

Hia wasscH)  Kivcr 3, 000 

The  Loomi.s  &  Hart  Manufacturing  Company,  of  Chattanooga,  who  kindly  furnish  the  above  informa- 
ti«m,  slates  that  tho  roison  why  more  loa§  come  to  Chnttanooija  from  tlu«*Hinwa.Hsec  Kiver  than  fxom 
the  Little  Tennessee  Kiver  is  because  a  iwrgo  number  are  stopped  at  Loudon,  Tenn. 
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•  Articles. 


Tods. 


Article*, 


I 


Tods. 


ArtlclMu 


!  Tons. 


SUvea 14,434 

Grain 14.  5<)5 

Lumber 26,561 

Ijohh ».tr*ry 

Pj«:in»ii   5.  IJu 

Flour 4, 75r» 

Iron 3,iW) 

Cotton 3, 498 

PeanntB 2,U24 


Kamber  of  paseeogvrs.,  6, 071 


CatUe 1.752 

Tobacco 1,110 

Cotton  »eet\ 835 

Salt 608 

Sujcar 371 

Saud !  365 

('roAJ»tie« I  282 

Bricka 229 

Hoop  polett 201 


SpokM I  200 

Hay 132 

flogs I  160 

Horaeii  and  males 53 

'    Molaasea 40 

.   Blasting  powder 25 

I   Vinegar  in  barrels 24 

Comniisks 10 

Genend  mercbandSae. . . '    34, 718 
r! 


BB  2. 

IMPROVEMENT  OF  HIAWASSEE  RIVER,  TENNESSEE. 

This  stream  rises  in  the  Blue  Ridge,  in  western  ^ortb  Carolina  and 
northern  (Teorgia,  and  flowing  in  a  west- northeasterly  direction,  enters 
the  Tennessee  River  about  30  miles  above  Chattanooga  and  148  miles 
below  Knoxville.  After  breaking  throngh  the  Smoky  Mountain  range 
and  receiving  the  waters  of  the  Ocoee,  near  Columbus,  the  Hiawassee 
becomes  a  stream  of  good  capacity  for  navigation. 

As  early  as  1830  the  State  of  Tennessee  made  some  minor  improve- 
ments, but  the  work  was  only  of  temporary  advantage.  -The  act  of 
Congress  of  June  23,  1874,  authorized  an  examination  of  this  river. 
The  examination  was  made  in  September,  1874,  under  the  direction  of 
Maj.  Walter  McFarland,  Corps  of  Engineers.  (See  Report  of  Chief  of 
Eingineers,  1875,  pages  809  to  813.)  The  principal  obstructions  were 
found  to  be  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees,  and 
are  of  the  same  general  character  as  those  on  the  Upper  Tennessee, 
and  the  regimen  of  the' river  is  equallj^  permanent. 

The  project  for  the  improvement  was  based  on  this  examination,  and 
consisted  in  narrowing  the  waterway  at  the  shoal  places  by  wing 
dams,  and  excavating  rock  reefs  and  gravel  bars,  so  as  to  secure  a 
navigable  channel  40  feet  wide  and  2  feet  deep  at  ordinary  low  water, 
as  high  up  as  Savannah  Ford,  about  43  miles  from  mouth  of  the  river. 

The  original  estimate  submitted  in  1875  was  increased  from  1878  to 
1885,  inclusive,  to  $36,500,  which  amount  has  been  covered  by  the  ten 
appropriations  made  for.  this  improvement,  aggregating  the  sum  of 
$36,500,  viz: 


Act  of— 

August  14, 1876 $10,000 

June  18,1878 10,000 

March  3,1879 3,000 

June  14,1880 3,000 

March  3, 1881 1,500 

August  2, 1882 1,500 


Act  of— 

Julv5,1884 $2,500 

Augusts,  1886 2,500 

August  11,1888 1,000 

September  19, 1890 1,500 


Total 36,500 

No  work  was  done  nor  expenditures  made  in  fiscal  year  ending  June 
30, 1891.  The  amount  expended  to  June  30, 1891,  including  outstand- 
ing indebtedness,  M^as  $34,951.53. 

The  last  Annual  Report  states  that — 

The  work  done  during  the  past  eleven  years  has  resulted  in  a  partial  improvement 
of  the  h)wer  river,  securing  an  increased  depth  of  channel  and  the  removal  of  siirn 
lace  obstructions  and  overhanging  trees. 
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'  Tlie  work  was  done  at  different  times  at  the  following  obstructions:  Matthew 
Bboals,  McElrath  Shoals,  Sivils  Shoals,  Maj^llls  Islands,  Blackbird  Shoals,  Graves 
Ferry  and  Shoals,  Canefield  Reef,  Lasters  Creek  Shoals,  Brindley  Shoals,  Denton 
Island  Shoals,  Boyd  Shoals,  Horaeford  Shoals,  and  Gamble  Shoals.  The  Hiawassee 
is  no'w  navigable  for  steamboats  from  its  mouth  to  Charleston,  21  miles,  during  the 
boatiug  season  on  the  Upper  Tennessee  River.  Above  Charleston  to  Savannah  Ford 
flatboats  are  used  for  transportation. 

Operations  were  not  resumed  until  June  of  the  present  fiscal  year. 
A  >vorking  force  was  organized  at  Chattanooga,  Tenn.,  and  on  June 
18  and  19  the  United  States  steamer  McPherson  towed  the  boat«  and 
party  selected  for  thje  work  from  Chattanooga  to  Matthew  Shoals.  It 
was  tbund  that  the  water  had  risen  and  was  too  high  for  work  in  chan- 
nel or  on  the  dams.  A  small  force  was  employed  in  calking  and  re- 
pairing boats,  and  65  overhanging  trees  were  cut  down  or  deadened. 
As  soon  as  the  water  falls  sufficiently  the  force  will  be  increased  and 
set  to  work  removing  part  of  the  main  dam  (No.  4),  extending  from 
the  right  bank  opposite  the  lower  island,  in  order  to  distribute  the  fall. 
A  ringbolt  will  also  be  placed  in  the  end  of  dam  (No,  1)  at  head  of  the 
upper  island  to  assist  boats  in  passing  the  shoals. 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  ending  June  30,  1892,  was  $425.29.  The  funds  available 
($1,161)  will  be  expended  in  modifying  the  dams  at  Matthews  Shoals, 
and  in  clearing  the  channel  of  sudace  obstructions.  The  Hiawassee 
River,  in  common  with  other  mountain  streams,  requires  that  the  chan- 
nel be  kept  clear  of  snags,  logs^  etc.,  brought  down  by  the  annual 
floods,  and  it  is  advisable  that  provision  be  made  for  such  work,  so  that 
the  advantages  resulting  from  previous  expenditures  be  maintained. 

Estimate  of  cost  of  improviog  Hiawassee  River,  Tennessee $36, 500. 00 

Amount  appropriated 36,500.00 

Amount  expended,  including  outstanding  indebtedness 35, 338. 78 

Money  statement. 

July  1, 1891,  balance  unexpended $1, 586. 51 

June  30, 1892,  amount  expended  during  fiscal  year 94. 24 

July  1, 1892,  balance  unexpended 1, 492. 27 

J  uly  1, 1892,  outstanding  liabilities 331. 05 

July  1, 1892,  balance  available 1,161.22 


COMMERCIAL  STATISTICS. 

Hiawassee  River ,  Tennessee,  from  July  1, 1891,  to  June  SO,  1802, 


Articles. 


Coal.. 
Saud. 
Grain 
Logs. 
Cattle 
Flour 
Pease 
Hay.. 


Tons. 


6,040 

5,068 

3,347 

3,000 

711 

357 

310 

251 


Articles. 


|i 


'  Gnano  

Tan  bark... 

Shncks 

Lumber 

.  Brick 

,  Straw 

Cotton  sood 

Egg« 


Tons. 


108 
175 
86 
84 
71 
51 
35 
16 


Articles. 


! 

! 

'  Chickens 

j  Cotton , 

Butter 

Cement 

Melons 

General  merchandise. 


Jigitiaod  by  ^-J^'^.-.yOv  LC 


Tons. 


8 
6 
4 

2 

1 

897 


Number  of  pa-  senjfors,  76. 
ENG  92 121 
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BB3. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

The  French  Broad  Eiver — ^the  Tahkeeostee  or  Eacing  Water  of  the 
Cherokees — is  one  of  the  hirgest  tributaries  of  the  Tennessee.  This 
stream  has  its  source  in  North  Carolina  on  the  western  slope  of  the 
Blue  Bidge,  enters  the  State  of  Tennessee  at  Pamt  Eock,  and  after  a 
course  of  121  miles,  unites  with  the  Holston  River,  4J  miles  above 
Knoxville,  thus  forming  the  Tennessee  River. 

An  appropriation  was  made  by  the  State  of  Tennessee  about  fifty- 
four  years  ago  for  the  purpose  of  improving  the  rivers  of  the  section 
then  known  as  the  "  East  Tennessee  district,"  and  the  improvement  of 
Seven  Island  Shoals,  of  the  French  Broad  River,  about  30  miles  below 
Danridge,  was  begun,  under  direction  of  commissioners  appointed  by 
that  State.  The  State  of  Tennessee  also  built  some  dams  above  Dand- 
ridge,  but  these,  with  the  exception  of  a  few  repaired  by  the  United 
States  inl881,  have  been  removed  during  the  progress  of  the  work  un- 
der the  present  project. 

An  examination  was  made  of  the  French  Broad  in  Tennessee  under 
authority  of  act  of  Congress,  July  11, 1870,  and  the  report  ui)on  it  is  to 
be  found  in  the  Report  of  the  Chief  of  Engineers  for  1871,  pages  491  to 
494.  A  reexamination  in  Tennessee  was  ordered  by  Congress  in  act 
of  March  3, 1875,  "from  its  junction  with  the  Holston  at  Knoxville,  to 
Leadvale,  Tenn."  The  estimate  made  in  1871  was  resubmitted  with 
the  report  of  1876. 

Below  Leadvale— mouth  of  the  Nolichucky  River — a  distance  of  90 
miles,  the  river  is  impeded  by  the  surface  obstructions  usually  found  in 
mountain  streams.  Thisstreteh  of  river  is  exceptionally  beautiful,  broad, 
*and  adapted  to  navigation,  especially  below  Dandridge,  about  50  miles. 
The  fall  being  only  about  1  foot  per  mile,  the  channel  can  be  easily  im- 
proved. From  the  junction  of  the  Nolichucky  River  to  the  Tennessee 
State  line,  31  miles,  the  French  Broad  is  not  susceptible  of  improvement 
except  by  slackwater  navigation,  the  fall  being  7  feet  per  mile. 

The  present  project  of  improving  the  channel  from  month  of  river  to 
Leadvale,  about  90  miles,  consists  in  removing  surface  obstructions, 
cutting  down  overhanging  trees,  and  building  wing  dams  where  neces- 
sary, 80  as  to  permit  the  passage  of  boats  drawing  2^  feet  during  the 
ordinary  low- water  season.  Under  this  plan  operations  have  been  car- 
•  ried  on  at  the  most  serious  obstructions. 

The  following  appropriations  have  been  made  by  Congress  for  improv- 
ing the  French  Broad  River  in  Tennessee,  viz : 

Act  of— 

June  14, 1880 $10,000 

March  3,  1881 3,500 

August  2,  1882 6,000 

July  5,  1884 3,500 

Augusts,  1886 : 6,000 

August  11, 1888 10,000 

September  19,  1890 10,000 

Total 48,000 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30,  1891,  including  outstanding  indebtedness,  was  $41,301.11. 

This  expenditure  ha«  resulted  in  the  improvement  often  of  the  prin- 
cipal obstructions  below  Dandridge  by  deepening  and  clearing  thechan- 
nel,  removing  fish  traps,  constructing  and  modifying  wing  danid,  aud 
revetting  the  banks  where  necessary. 
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Thesi.^  ten  oKstriict ion h^  with  tlK'ir  ilistiiiices  below  Dandridgc  and  the 
Tv^ork  done  at  t^aeh,  is  j^iveti  in  tlu^,  Antuuil  Eoport  of  tlie  Chief  of  Engi- 
neers, l.H^M,  pa^eA  til'ti2,  22(i:^. 

The  impraViuuButs  mtidt^  at  Seven  Tsliind8  Shoals  diiriTig  188U  find 
180O  iivi'  tluu'ciu  reimrted  as  the  mot^t  iiuimrtaiit  elfected  on  the  Fre!H*h 
liroad  Itiver  in  seveml  years*,  and  have  resulted  in  making  tliis  ob- 
struction navigable  for  steamers  at  stag*^^  ot'  the  river  when  up.stteam 
navigation  was  heret4>tbre  impmetieable.  Capt,  Kewman,  of  the 
steamer  Lucille  Bordeti,  writes  that. — 

The  work  at  Scvt^ii  Islamls^  although  not  completed,  has  douft  much  goofl.  Bf»fore 
any  work  -^vjik  dtniii  ber*^  by  the  I'nitfd  States  it  uaaally  took  alioat  from  onts-haJf  to 
oiiU  atid  a  halt'  da^a  to  go  through^  where  now  we  ean  go  through  in  forty -live  inlii- 

At  Bryant  Shoal  the  modification  and  enlarg^emeiit  of  the  old  winj^ 
dam  aud  the  removal  of  bowlders  from  the  channel  him  greatly  im- 
proved navigation. 

Great  benefit  has  resulted  trom  the  jmprovementB  made  at  Jumping 
Mosets  Shoal,  near  mouth  of  the  river,  itn  dangerous  condition  having 
been  greatly  modified* 

During  the  present  fiscal  year  (jpi^rations  were  carried  on  only  at 
llryant  Shoals  in  July  and  August,  and  Uangitig  Kock  Shoals  from 
August  to  Noveratjer  5,  under  tlie  eflieieut  loeal  charge  of  Mr.  B,  IL 
Thauher,  superintendent*    Bryant  Slioals  are  about  15  miles  below  I  )and- 
ridgej  or  '^5  miles  from  month  of  river*     As  early  as  1840  dams  wera 
built  with  a  view  to  lessening  the  obstruction  j  the  old  dams  were  built 
nil  and  strengthened  in  18.S1  by  using  the  loose  rork  found  in  the  river. 
Subsequently  a  large  bar  of  river  rock  and  gravel  formed  at  the  tbi^tof 
tlie  shtmls,  dividing  the  eharinel  into  two  t^liutes,  (me  going  around  the 
•   bar  to  the  nt)rth  and  the  other  to  the  south*  -  These  chutes  ran  across 
the  main  curreiitj  rendering  the  channel  very  dangerous  ami  almost 
impassable  at  the  foot  of  tlie  ahoals.    At  the  mouth  of  Pigeon  Hiver 
another  large  gravel  bar  shut  oif  all  navigation  during  low  water.    To 
diminish  these  obstaeh^s  the  bar  at  the  foot  of  the  shoals  was  excava- 
ted and  two  dams  constrin.'tedj  running  out  fi-om  the  north  bank  260 
feet  and  182  feet  long,  refiiH^ctivelyj  the  old  dam  extending  from  the 
foot  of  McCroskey  Island  was  straightened  and  made  parallel  to  the 
main  eurrent,  then  lengtheneil  50  feet  to  hold  the  water  uj^on  the  shoal. 
Atn^oss  the  island  chute,  about  600  feet  beh>w  the  mouth  of  the  I'igeon 
liiver,  a  cutoff  dam  was  built,  300  feet  long,  submerging  the  bar  com- 
plained  of,  through  which  the  current  will  soon  cut  a  good  chute  sutti- 
cient  for  the  passage  of  boats. 

At  Hanging  Kock  Shoals^  3  miles  below  Bryant  Shoals*  work  was 
Itegiin  in  August.  The  channel  was  changed  fi-om  the  north  to  the 
Boiith  side  of  Bmbson  Island.  The  new  channel  was  cleared  of  snags, 
drht,  etc. J  and  some  rock  excavation  was  also  necessary*  This  rock 
was  placed  in  the  dams,  together  with  that  taken  from  part  of  an  old 
tish'trap  dam  removed. 

Eight  dams  were  built — a  retaining  dam  at  foot  of  island  5!*S  feet 
long,  with  two  feiipurs  jetting  towards  the  new  ehaunel  200  feet  antl  M4^ 
feet  long,  respectively,  U)  divide  the  fall  aud  guard  against  the  forma- 
tion of  a  bar  near  the  foot  of  the  main  dam*    The  north  part,  200  feet 
loug,  of  the  old  fish-trap  darn  on  the  south  bank  of  the  island  was  util* 


needed,  but  available  fuuds  being  exbausted,  the  fleet,  with  other  en- 
gineer properly,  was  taken  to  Chattanooga  for  winter  moorings  a*  a 
measure  of  economy  and  safety. 
The  work  during  the  fiscal  year  may  be  summarized  as  follows : 

Quarry  stripped cubic  yards. .  370 

Stoiitt  quarried  an<l  placed  in  dams do 3, 6.^5 

LooHo  rock  from  channel  and  old  iish  trap  placed  in  dams do 1, 523 

Saud  and  gravel  excavated do 7fK) 

Brush  cut  for  dam do 40 

Overhanging  trees  cut  down *. number. .  U 

Dams  built,  containing  6,000  cubic  yanls  of  stone linear  feet. .  3, 492 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
including  outstanding  indebtedness,  was  $8,129.70. 

The  improvement  of  the  French  Broad  Eiver,  Tennessee,  is  of  vital 
importance  to  the  inhabitants  along  its  banks,  not  only  by  reason  of 
its  increasing  commerce,  but  .because  of  its  being  constantly  used  as  a 
highway  for  travel  by  ihe  people  themselves,  as  is  clearly  shown  by 
the  number  of  passengers  reported  as  carried  by  the  small  steamers 
plying  this  stream. 

The  completion  of  the  existing  project  of  improvement  will  open  a 
river  highway  for  the  transportation  of  the  mineral  wealth  of  the 
mountains,  and  will  materially  aid  in  the  development  of  the  mines  in 
its  locality.  Marble,  sand,  logs,  lumber,  forage,  grain,  live  stocky  wood^ 
and  general  merchandise  make  up  the  commerce  of  this  stream* 

Estimate  of  cost  of  improving  French  Broad  River,  TenneBsec,  from  mouth 

toLea<lvale : $150,000.00 

Amount  appropriated 48,  000. 00 

Amount  expended,  including  ontstanding  indebt^Hlness 47, 984. 2i  • 

Money  statement. 

July  1, 1891,  balance  unexpended $8,145.46 

June  30,  1892,  amount  expended  during  fiscal  year 7, 956. 07 

July  1, 1892,  balance  unexpended 189.39 

July  1, 1892,  outstanding  fiabiUties 173.63 

July,  1, 1892,  balance  available .    15.76 

Amount  appropriated  by  act  approved  July  13, 1892* 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 15, 015. 76 

{Amount  (estimated)  required  for  completion  of  existiug  project 88, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


List  of  steamboats  plying  on  French  Broad  Siver, 

[Charactor,  sleni' wheel.] 


Xame. 

Length. 

Breadth. 

1 
Depth. '  Tonnage. 

1 

Onega 

FeH. 
105 
86 
90.5 

Feet. 

18 
14 
18 

Feet. 
2.5 

74 

Lucul6  Borden 

65.32 

HattieMcDaniel 

90.63 

•  Of  which  $1,000  may  bo  used  in  removing  bar  in  Little  Pigeon  River. 
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COMMERCIAL  STATISTICS. 

French  Broad  iZirer,  Tennessee,  from  July  7,  1891,  to  June  30, 1892, 


Articles. 

Tons. 

Articles. 

Tons. 

Articles. 

Tons. 

Sand 

18, 120 
5,784 
4,637 
3,888 

Building  material 

1,410 
555 
459 
272 

Hogs 

200 

Cm  rain  and  produce 

IjiimlHjr 

Fertiliaers 

113 

Flour 

Wood 

44 

Marble 

LogB 

(General  merchandise. . . 

7,641 

• 

Number  of  passengers, 

7,200. 

B  B  4. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

Tlie  Clinch  River  rises  in  the  Cumberland  Mountains,  in  southwestern 
Virginia,  and  flows  in  a  southwesterly  direction,  generally  parallel  to 
the  Holston  River,  and  empties  into  the  Tennessee  River  at  Kingston, 
T^nu.,  104  miles  above  Chattanooga. 

Between  1830  and  1845  work  was  done  by  the  State  of  Tennessee,  but 
it  resulted  in  little  or  no  advantage  to  navigation.  The  country  drained 
by  this  river — about  1,436  square  miles — ^is  mountainous  ^nd  has  very 
meager  transportation  facilities  other  than  are  afforded  by  the  Clinch 
River  during  rain  tides. 

Under  authority  of  act  of  Congress  approved  March  3,  1875,  exami- 
nation of  the  river  was  made  both  in  Virginia  and  Tennessee  (See 
Report  of  Chief  of  Engineers,  1876,  pages  736  to  747.)  An  examination 
of  the  Clinch  River  Irom  Nashs  Ford,  Virginia,  to  Haynes  or  Walkers 
Ferry,  Tennessee,  a  distance  of  about  161  miles,  was  made  in  1880.  (See 
Report  of  Chief  of  Engineers,  1881,  pages  1864  to  1867.)  The  obstruc- 
tions in  the  channel  were  found  to  be  rock  reefs,  sand  and  gravel  bars, 
snags,  and  overhanging  trees. 

The  examination  made  in  1875  form  the  basis  of  the  present  project 
of  improvement,  which  consists  in  removing  ledges,  rock  points,  gravel 
bars,  bowlders,  snags,  and  overhanging  tre^s,  the  obstructions  common 
to  all  mountain  streams  tributary  to  the  Tennessee  River,  building  rip- 
rap dams  so  as  to  obtain  at  ordinary  low  water  a  channel  depth  of  2  feet 
from  the  mouth  of  the  river  to  Clinton,  about  70  miles,  and  1 J  feet  from 
Clinton  to  Haynes  or  Walkers  Ferry,  about  75  miles.  Above  Walkers 
Ferry  up  to  the  Tennessee  State  line,  85  miles,  the  only  improvement 
advisable  is  to  reduce  the  ledges  and  remove  loose  rock,  etc.,  sufficiently 
to  assist  flatboat  navigation  during  ^*  rain  tides.'' 

The  following  appropriations  have  been  made  for  this  improvement: 

Act  of— 

June  14,  1880 Ji«kEe€]  toy-Vi^i^lO,  000 

March  3,  1881 3,000 

August  2,1882 3,000 

July  5,  1884 5,000 

August  5,  1886 5,000 
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The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
3(»,  1891,  including  outstiinding  indebtedness,  was  $31,964.09,  and  a^ 
stated  in  the  last  Annual  Eeport  of  the  Chief  of  Engineers,  page  2265 — 

The  results  of  the  work  done  in  previous  years  are  that  the  reefs  hare  been  re- 
duced, many  snags  and  overhanging  trees  removed,  and  several  strong,  heavy  wing 
and  longitudinal  dams  built,  thus  securing  a  passable  channel  at  stages  of  the  water 
2  or  3  feet  lower  than  before  tlio  improvement  was  begun.  Special  advanta<;c4 
are  gained  at  Blacks  Shoals  and  Bletcher  Shoals.  The  improvement-s  have  given 
very  general  satisfaction  to  the  river  men,  and  the  work  done  is  practically  perma> 
nent.  AIso^  at  Cloud  Shoals  seven  dams  have  been  built,  and  a  heavy  dam  at  Hibb 
SboalBy  which,  with  the  rock  excavation  in  channel,  have  materially  lessened  the 
dangers  to  navigation.  Above  Haynes  improvements  have  been  made  at  Hunters 
Shoals,  Sycamore  Shoals,  and  Hopson  Shoals. 

At  Llewellyn  Shoals  an  instrumental  examination  was  made,  some 
channel  work  done,  two  island  dams  and  two  wing  dams  finished,  and 
the  third  wing  dam  begun. 

During  the  present  fiscal  year  operations  were  confined  to  channel 
excavation  and  building  dams  at  Llewellyn  Shoals  and  at  Youngs  Is- 
land Shoals. 

These  obstructions  are  described  in  the  last  Annual  Iteport  of  the 
Chief  of  Engineers,  pages  2265,  2266,  as  follows: 

Llewellyn  Shoals  are  3  miles  above  Clinton  by  land  and  10  miles  by  river.  The 
shoal  has  a  length  of  If  miles,  and  the  fall,  8.6  feet,  is  nearly  uniform.  The  width 
of  the  river  at  this  shoal  is  much  greater  than  the  average,  being  from  500  to  600 
feet.  The  bed  is  composed  of  ridges  of  stratitied  rock  with  gravel  and  small  bowl- 
ders between.  On  account  of  the  wide  channel  and  rapid  current  the  water  upon 
tliis  shoal  is  but  12  to  18  inches  in  low  stages,  and  the  rough  bottom  renders  it  a 
very  difficult  obstruction. 

Youngs  Island  shoal,  at  foot  of  Eagle  Bend,  1  mile  above  Clinton,  is  an  obstruction 
reported  as  very  objectionable  to  logging  interests. 

At  Youngs  Island  the  objection  appears  to  have  been  the  existence 
of  a  chute  on  each  aide  of  the  island,  obstructs  by  fish-trap  dams  and 
sand  bars.  The  improvements  completed  at  Llewellyn  Shoals  consist 
of  reducing  projecting  rocky  points,  removing  snags,  sand,  and  gravel 
from  the  channel,  completing  the  wing  dams  begun  last  year,  and  con- 
structing a  dam,  190  feet  long,  about  824  feet  below  Moores  Ferry  or 
Ford. 

Safe  navigation  at  these  shoals  is  now  reported  possible  at  a  stage 
of  water  from  1  to  1 J  feet  lower  than  before  the  last  season's  work  was 
begun. 

At  Youngs  Island  the  fish-trap  dam  was  taken  from  the  chute  south 
of  the  island,  but  sufficient  funds  were  not  available  for  the  completion 
of  the  dam  necessary  to  confine  the  water  more  closely  to  one  channel 
for  the  floating  of  logs  to  the  mills  below  the  island. 

The  following  work  was  done  during  July,  August,  and  September 
at  the  points  above  named : 

Rock  excavation cubic  yards. .  544 

Sand  and  gravel do-...      4 

Qimrry  strijiped do 92 

Stone  quarried do 277 

.Stone  put  in  dams do 875 

Snags  removed number. .     10 

Overhanj^ing  trees  cut  down do 3 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $3,472.99. 

Having  reference  to  navigation  and  commerce  upon  the  Lower  Olinch 
Biver,  the  last  annual  report  states  that — 

The  section  of  river  below  Clinton,  a  distance  of  about  70  miles,  is  practicable  for 
steamboat  navigation  during  the  higher  stages  of  the  river,  and  to  increase  the  length 
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of  the  season  of  navigation  the  present  project  contemplates  the  constrnction  of  win^ 
dams  and  other  channel  work  at  the  most  tronblesome  obstructions.  The  principal 
navigation  at  present  consists  of  logs  and  zinc  ore;  immense  tracts  of  uncut  timber 
still  remain  in  the  country  adjacent  to  this  stream^  and  will  for  a  lone  time  to  come 
require  its  channel  as  a  means  of  transportation.  The  products  of  the  zinc  mines 
are  still  brought  down  in  flatboats  to  the  reducing  works  at  Clinton.  These  ore 
deposits  are  reported  as  being  very  extensive  and  practically  dependent  upon  the 
the  river  for  transportation. 

Estimate  for  improving  Clinch  River,  Tennessee,  as  modified  in  1885 $50, 000. 00 

Amount  appropriated 35,000.00 

Amount  expended,  including  outstanding  indebtedness 34, 962. 29 

Money  statement. 

July  1, 1891,  balance  unexpended $3, 610. 70 

June  30, 1892,  amount  expended  during  fiscal  year 3, 399. 15 

July  1,1892,  balance  unexpended 111.55 

July  1,  1892,  outstanding  liabilities 73.84 

July  1,  1892,  balance  available 37.71 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

'  Amount  available  for  fiscal  year  ending  June  30, 1893 4, 037. 71 

1  Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  endins  June|30, 1894    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Clinch  River,  Tennessee,  from  July  Jf ,  1891,  to  June  SO,  1892. 

Tons. 
Logs 12,500 


BBS. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,   TENNESSEE   AND  KENTUCKY. 

The  Cumberland  River  rises  in  eastern  Kentucky,  on  tlie  western 
slope  of  the  Cumberland  Mountains,  flows  in  a  tortuous  course  of  about 
688  miles  throu^fh  eastern  Kentucky,  middle  Tennessee,  and  western 
Kentucky,  and  discharges  into  the  Ohio  River  near  Smithland,  Ky. 
From  Point  Burnside,  Ky. — the  head  of  steamboat  navigation — to 
Smithland,  Ky.^  is  205  miles  on  an  air  line,  while  by  the  way  of  the 
Cumberland  River  the  distance  is  518  miles;  203  miles  being  in  the 
State  of  Kentucky  and  315  mUes  in  the  State  of  Tennessee. 

From  1830  to  1840  the  legislatures  of  Tennessee  and  Kentucky  ma<ie 
several  appropriations  for  the  improvement  of  the  navigation  of  the 
Cumberland  River,  but  little  benefit  to  the  general  condition  of  the 
river  seems  to  have  been  accomplished.  The  Cumberland  Navigation 
Company  was  incorporated  by  the  State  of  Tennessee  in  1846  for  im- 
proving the  "  navigation  of  the  Cumberland  River  below  the  town  of 
NashvHle  by  means  of  a  system  of  locks  and  dams,  but  nothing  tangi- 
ble was  done  to  carry  out  the  proposed  improvement. 
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Congress  appropriated  $155,000  for  improving  the  river  by 

Acte  of— - 

Jnly  17,1832 $30,000 

June  28, 1834 30,000 

jTiJy7,1836 20,000 

March  3, 1837 56,000 

July  7, 1838 20,000 

Total 155,000 

This  amount  was  expended  in  carrying  out  the  project  authorized  by 
act  of  Congress  and  based  on  the  survey  of  Capt.  Howard  Stanbury. 

From  1838  to  1871  no  appropriations  were  made  by  Congress  for 
improving  the  Cumberland  Eiver. 

By  act  of  July  11, 1870,  Congress  authorized  an  examination  and  sur- 
vey of  the  Cumberland  Eiver.  In  Eeports  of  the  Chief  of  Engineers, 
1871,  pages  468  to  485,  and  1872,  pages  463  to  472,  may  be  found  the 
reports  of  Maj.  Godfrey  Weitzel,  Corps  of  Engineers,  XJ.  S.  Army,  giv- 
ing description  of  the  Cumberland  Eiver  from  the  Great  Falls  of  the 
Cumberland  to  the  mouth  of  the  river  at  Smithland,  Ky.  This  survey 
ftirnished  the  basis  of  the  project  under  which  the  work  below  Nash- 
ville has  been  done,  the  original  estimates  having  been  increased  in 
1884  and  1888.  From  Nashville  to  Smith  Shoals  the  work  was  earned 
on  under  the  project  of  1871  until  1887.  A  survey  of  the  river  from  tlie 
head  of  Smith  Shoals  to  Nashville  was  made  in  1882  and  1883.  (See 
Eeport  of  the  Chief  of  Engineers,  1884,  pages  1663  to  1675.)  On  this 
survey  is  based  the  present  project  of  improvement  by  locks  and  dams  of 
the  Cumberland  Eiver  above  Ntishvillc.  A  survey  of  Smith  Shoals  made 
in  1874  (see  Eeport  of  the  Chief  of  Engineers,  1875,  pages  795  to  800) 
is  the  basis  of  the  project  under  which  work  has  been  done  at  that  ob- 
struction from  1877  to  1883.  A  survey  of  the  Falls  of  the  Cumberland 
Eiver  was  made  in  1878.  (See  Eeport  of  the  Chief  of  Engineers  1879, 
pages  1279  to  1282.)  An  examination  above  the  falls  was  made  in  1880. 
(See  Eeport  of  the  Chief  of  Engineers,  1881,  pages  1854  to  1859.) 

Under  provisions  of  act  of  August  11, 1888,  a  detailed  instrumental 
survey  was  made  of  the  "  Lower  Cumberland  Eiver  from  Nashville  to 
its  mouth,  to  ascertain  if  necessarv  to  establish  locks  and  dams."  (See 
Eeport  of  the  Chief  of  Engineers,  1890,  pages  2151  to  2161.) 

The  fifteen  appropriations  made  by  Congress  from  1871  to  1890  amount 
to  $1,176,000  and  are  itemized  under  the  heads  of  "  below  Nashville  " 
and  "  above  Nashville." 

The  obstructions  are  of  a  uniform  character,  consisting  of  rock  ledges, 
gravel  and  sand  bars,  bowlders,  snags,  overhanging  trees,  and  other 
surface  obstructions. 

1.  BELOW  NASHVILLE  (191  MILES). 

The  Cumberland  Eiver  is  navigable  below  Nashville  for  all  steam- 
boats plying  on  it  for  six  months  in  each  year,  for  boats  not  drawing 
over  3  feet  from  six  to  eight  months,  and  for  boats  drawing  16  inches 
or  less  for  the  whole  year.  In  seasons  of  unusually  low  water  the 
mouth  of  the  river,  at  Smithland,  Ky.,  is  seriously  obstructed  by  the 
formation  of  sand  bars.  Up  to  this  time  the  work  below  Nashville  has 
been  carried  on  under  the  project  of  1872,  which,  to  quote  from  the 
original  report,  is — 

To  excavate  the  bars  and  rock  ledges  to  get  an  additional  depth  of  water,  to  con- 
tract the  water  ways  in  places  to  get  the  requisite  depth,  to  remove  snags  and 
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hnwlilera  from  the  main  rhs^nnel,  aud  to  restrain  trilmtarj'^  fttroauiH  in  w*>U-ii©t*r- 
itiiiied  i^hnnneJw  tit  thi^ir  jniirtion  with  the  riv»^r. 

The  Bojvrd  of  En^f  neer  Oflicers  (see  Clnef  of  Engineer's  Report,  18S8, 
pages  lliliO  to  1032)  ret'OinmeLided  tbe  construction  of  a  dike  neur  Smith- 
land,  Xy.,  At  au  estimated  cost  of  $129,000,  so  as  to  ioerease  the  depth 
of  water  on  the  shnals  at  the  jiiiietioTi  of  the  Cumberland  Kiver  with 
tlie  Ohio  Kiver.  The  river  and  harbor  act  approved  Heptendier  19, 
IHIH),  provides  that  $.'i(^(HK)  <if  thi^  apjjropriation  for  imiH^oving  the 
Cumberland  River  below  Kashville  shall  be  expended  in  improving  the 
mouth  of  the  river,  thus  modifying  the  present  project. 

The  following  appropriations  have  been  made  for  this  section  of  the 
river: 


Act  of— 

March  3, 1871 $30,000 

June  10, 1872 20,000 

March  3, 1873 25,000 

March  3, 1875..... 25,000 

June  18,1878 45,000 

March  3, 1879 40,000 

June  14,  1880 20,000 

March  3, 1881 15,000 


Act  of— 

August  2,  1882 $15,000 

July  5,1884 7,500 

August  5,1886 12,500 

August  11,1888 10,000 

September  19, 1890 40, 000 


Total 305,000 


The  amount  expended  to  June  30, 1891,  including  outstanding  indebt- 
edness, but  not  including  the  amount  covered  by  existing  contracts, 
was  $267,257.10,  which  expenditure  resulted  in  lengthening  the  season 
of  navigation  by  giving  an  increased  depth  at  low  water,  combined  with 
greater  security  in  the  passage  of  the  worst  obstructions,  improve- 
ments more  or  less  complete  being  effected  in  the  general  river  at  flar- 
peth  Shoals,  Palmyra  Bar,  Elk  Creek  Shoals,  Dover  Island,  Gatlin 
Shoals,  Race  Track  Shoals,  Shelley  Island,  Ingram  Shoals,  Big  Eddy 
Shoals,  etc.  Rebuilt  and  refitted  United  States  snag  boat  Weitzel  for 
snagging,  etc.,  in  Cumberland  River.  Contract  was  entered  into  March 
12, 1891,  with  Frederick  Hartweg  of  Cincinnati,  Ohio,  for  the  construc- 
tion of  a  portion  of  the  dike  near  Smithland,  Ky. 

During  the  present  fiscal  year,  on  July  17,  the  snag  boat  Weitzel  was 
transferred  from  work  above  Nashville  to  work  in  the  channel  below 
Nashville,  and  was  thus  employed  until  December,  1891,  removing  ob- 
structions at  more  than  100  different  places  in  the  channel  between 
Nashville  and  luka,  a  distance  of  about  167  miles,  including  certain  work 
at  Harpeth  Shoals  and  Shelley  Island  especially  advantageous  to  nav- 
igation.   The  work  done  consisted  of— 

Snags  and  sunken  logs  removed ■. number. .  1, 210 

Rock  removed cubic  yards . .        61 

Sand  and  gravel  removed .do 1, 050 

Wreckage,  sunken  barge  near  Eddy  ville tons . .        15 

Overhanging  trees  cut  or  deadened number..  1,139 

Old  hull  of  sunken  steamer  removed  at  Lower  Nashville  Island. 

During  October  the  old  spur  dams  at  mouth  of  river  and  built  out 
from  Cumberland  Ishand  were  shortened  so  as  to  increase  the  width  of 
channel;  300  feet  of  the  upper  dam  and  215  feet  of  the  lower  dam,  con- 
sisting of  old  piling,  rock,  sand,  etc.,  were  removed;  of  the  585  cubic 
yards  of  rock  taken  out,  105  cubic  yards  were  used  for  riprapping  the 
shore  of  the  island  in  the  vicinity.  In  August  and  September,  twenty- 
one  (21)  buoys  or  floats  were  placed  on  several  dams  in  the  channel  to 
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iDOuth  of  river,  the  work  of  dike  confttniction  and  shore  protection  at 
root  of  dike  was  carried  on  under  contract  with  Mr.  Frederick  Hartweg, 
of  Cincinnati,  Ohio,  during  the  months  of  August,  September,  Novem- 
ber, and  December,  1891,  and  February  andApril,  1892.  The  following 
work  was  done  during  those  months: 

PUes  driven number..  1,081.00 

Stone  placed  in  dike cubic  yards. .  8, 826. 64 

Stone  placed  as  shore  protection do 1,218.81 

Brush  placed  in  dike cords..  1,636.89 

Only  two  days'  work  was  done  in  February  and  one  day  in  April;  all 
work  under  the  contract  was  practically  suspended  on  December  30, 
1891,  by  reason  of  the  long  continued  high  water. 

The  time  for  the  completion  of  work  under  the  contract  of  Mr.  F,  Hart- 
weg was  December  31, 1891,  but  on  December  14,  for  the  reason  above 
stated,  the  Chief  of  Engineers  approved  of  the  extension  of  the  time  for 
nine  (9)  months,  to  October  1,  1892.  The  price  for  each  class  of  work 
under  this  contract  is  as  follows: 

Piles  in  place each . .  $2. 00 

Timber  in  place per  1,000  feet  B.M..  22.50 

StoDe  placed  in  dike  or  as  shore  protection per  cubic  yard . .  .94 

Brush  placed  in  dike  or  as  shore  protection per  cord . .  .  79 

Bolts  in  place per  pound..  .04^ 

The  total  amount  expended  during  tlie  fiscal  year,  including  outstand- 
ing indebtedness,  but  not  including  the  amount  pledged  by  existing 
contract,  was  $21,435.69:  For  general  improvement,  $7,413.80;  for  "at 
mouth  of  river,"  $14,021.89. 

The  Cumberland  Eiver  is  one  of  the  principal  tributaries  of  the  Mis- 
sissippi system  and  supplies  in  many  cases,  both  above  and  below  Nash- 
ville, the  only  means  of  transit  between  the  towns  and  villages  lying 
along  its  course.  The  commerce  of  the  Lower  Cumberland  consists 
principally  of  grain,  tobacco,  logs,  lumber,  wood,  general  merchandise, 
and  passengers. 

The  project  for  the  radical  improvement  of  the  Cumberland  Eiver  be- 
low Nashville,  based  on  the  survey  of  1889  above  referred  to,  provides 
for  the  construction  of  seven  (7)  locks  and  fixed  dams  between  lock  No. 
1  of  the  upper  series  and  Big  Eddy  Shoals,  144J  miles,  each  lock  to  bo 
of  the  same  dimensions  as  those  above  Nashville,  that  is,  the  lock 
chamber  to  be  280  feet  long  and  62  feet  wide,  the  lifts  of  the  proposed . 
locks  varying  from  8J  to  llj  feet,  aggregating  a  lift  of  nearly  70  feet. 
Certain  channel  work  is  provided  for  in  the  project  between  Big  Eddy 
Shoals  and  mouth  of  the  river.  The  improvement  "  at  mouth  of  the 
river"  between  Smithland  and  the  deep  waters  of  the  Ohio  is  also  em- 
braced in  this  project  at  a  total  estimated  cost  of  $2,000,000,  of  wliich 
$150,000  were  added  in  1888  to  the  estimates  previously  submitted. 
Should  this  project  for  the  canalization  of  the  lower  Cumberland  be 
adopted,  the  balance  of  the  estimate,  $1,850,000,  will  then  be  added, 
subject  to  the  prior  approval  of  the  Chief  of  Engineers.  Tlie  first  lock 
of  the  proposed  system,  having  a  lift  of  about  11^  feet,  will  probably  be 
located  about  37  miles  below  Nashville,  at  Reids  Reef,  near  the  foot  of 
Ilarpeth  Shoals,  one  of  the  worst  obstructions  below  Nashville,  the 
records  showing  that  work  has  been  carried  on  at  this  obstruction  at 
various  times  since  1870,  and  it  is  still  a  formidable  obstacle  to  naviga- 
tion, but  it«  much  needed  radical  improvement  would  be  effected  by  5ie 
construction  of  the  lock  and  dam  as  projected. 


Digitized  by 


Google 


APPENDIX   B  B — REPORT  OP   LIEUT.   COL,   ROBERT.        1 93 1 

The  Imluace  of  tlie  estimate  for  work  under  the  existtug  prqjert,  nn 
niodiiiM,  m  $193,000,  which  can  be  proiitably  escpSBded  under  the 
projeet,  m  follows: 

For  dika  and  batik  prott^ction  afe  month  of  river  balance  of  estimate  (Report 

Cliiel"  of  Ejigineer&,  imH,  page  IB31)  ........,, __._._...._._.  m^.mo 

For  protoetiiig  bank  of  Ciunberland  Island  (Report  Cbief  of  JEiigineyra  ISS9, 

y>age  ISSH).,-... . ..._.._...., ......__. 20,400 

For   reinovjtii^  enrface  obfitnictlonJi,   cbannel  oxtaviitioni   eonatrnction  of 

wing  daniii,  o tc  -»,......,,.,.,,,,„.,,..*.  ^  ,,*.,--,,-»..-.-,.,-...,.  -     73»  fH)0 

Total-. , -_.. ._-.._..-.. .-_,  193,000 

Tlie  original  estimate  of  coet  of  improving  Cnraberland  Rivor  beloTV 

Nasbville,  as  moditied.  in  1884  and  1888..., „.,.,.. 498,000,00 

Aiiiownt  n ppropriat-*jd _...,,,.,_..... 305,  OOO.  00 

Aiuotint  tfxpendedj  including  outstanding  indebtodneg^j  and  amount 

covered  by  contract - * , ,    293, 065. 61 


Money  statement 


July  1,  1891,  balance  nnexpended  ., , ,  -. #38^  740. 99 

June  30,  1892,  amount  expended  during  fiscal  year .>.«.... 21,  278.  8^ 

July  1,  1892,  balance  nnexpemled -, , -...- 17,462.16 

Jnly  1,  1892,  outHtandiiig  liabilities  .. ,_.,....... $156. 86 

July  Ij  1892,  aiiionnt  oov  ered  by  uncouapleted  conlracta  ... 5, 370*  91 

5,527,77 

July  1,  im2j  balance  available 11,934.39 

Amount  appropriated  by  act  approved  July  13,  1892  ...*,,.*****  *^  ,,.,.,  *  40, 000,  OO 

Amount  arailuble  for  fiscal  year  ending  Jtme  30,  1893 ...._.,  51, 93^1. 39 


Amount  (estimated)  retjuired  for  completion  of  cxi^tluj^  project  .-,>...  153,  000. 00 
A  m  un  n  t  th  Jit  can  1  »ii  pro  ftta  I j  1  y  expen  ded  i  1 1  lis  on  1  yea  r  en  tl  i  n  g  J  n  n  e  30j  1894,  1 53^  000»  00 
Submitted  in  compUance  with  requiremeuta  of  seetioDN  2  of  rivet  and 
barbor  acts  of  1B60  and  18B7. 


2.    ABOVE    NASHVILLE    {497    MTLES),    PROM    NABHVILLB  TO   CtH^IBER* 

LAND  POKD. 

The  Oumberland  Eiver  is  navigable  from  Nashville  to  Point  Biirnside, 
Ky,,  S27  miles,  for  steamboats  drawing  not  more  than  3  feet^  fi*am  fonr 
tt>  Hix  months  of  each  yearj  and  tor  boats  of  greater  draft  from  two  to 
three  months. 

From  Nashville  to  month  of  Oaney  Fork  River  (Carthage,  116  miles), 
the  river  m  navigable  for  stimmboats  of  2 J  feet  draft,  from  six  to  eight 
mouth.s,  and  tor  those  of  greater  draft  four  or  live  months.  Steamboat** 
of  light  draft  (tan  ascend  to  Bnrksvillej  236  miles  above  Kaslivillej  for 
from  five  to  seven  months,  and  larger  boats  fonr  or  five  months. 

The  obatructions  in  the  river  above  Nashville  are  of  the  same  geneipl 
(■liiiriu'ter  throughout,  consiating  of  ledges,  gravel  and  sand  ^rC 
bowlderSj  snags^  overhanging  trees,  and  rapid  ciirrentii;  and  of  inill 
tl:inis  in  the  section  of  the  river  above  the  mouth  of  Jellico  Creek. 
About  50  inilea  above  Bni7isid£),  Ky*,  are  the  Great  Falls  of  tlie  Cum- 
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The  appropriations  made  byOoDgress  for  improving  the  Cnmberland 
River  above  ]S^a«hville,  under  the  original  projects,  were  divided  by 
years  and  geographical  sections  as  follows: 


Geographical  division. 


1.  NaHhvillo  to  Keutucky 

line  

2.  Kentnck}-  line  to  Smith 

Shoals 

3.  Smith  Shoals 

4.  Smith  Shoals  to  Falls  of 

Cumberhmd 

6.  Above  the  mouth  of  Jel- 
lico,Ky 

6.  Nashville  to  Smith  Shoals 

7.  Nashville    to    head   of 

Smith  Shoals 


Total., 


Acts  of— 


Aug.  14,  June  18,    Mar.  3,    Juni»  14,    Mar.  3,     Aug.  2,     July  5,     «,^  , 
1870.  1878.  1879.  1880.  1881.  1882.  1884.        ^*"**- 


$15,000 

10,000 
25,000 

2,000 


$20,000 

8,000 
30,000 

2.000 


$13,000 

6,000 
15.000 


2,000]    60,000       39,000 


$15,000 

10,000 
20,000 


$15,000 

15,000 
10,000 


10, 000 


$15,000  I. 


5,05)0    . 
30,000    . 


$50,000 


45,000  I    50,000  I    50,000  i    50,000 


$83,000 

49,000 
115,000 

4.000 

15,000 
30,000 

50,000 


346,000 


These  appropriations,  aggregating  the  snm  of  $346,000,  have  been  ex- 
pended in  the  several  sections  as  designated,  excepting  the  sum  of 
$5,000  originally  appropriated  by  act  of  August  2, 1882,  for  the  section 
"above  the  mouth  of  Jellico,  Kentucky,"  but  which  was  made  available 
by  act  September  19, 1890,  for  expenditure,  and  "to  be  applied  to  the  re- 
moval of  snags  and  sand  bars  in  the  said  Cumberland  River  above  Nash- 
ville, Tenn.,"  and  which  has  been  so  expended.  (Sec.  3,  Cumberland 
River  above  mouth  of  the  Jellico,  Kentucky.) 

The  disbursements  incident  to  the  works  above  I^ashville  under  the 
above-named  apin'opriations  were  from  March,  J877,  to  December,  1887, 
and  the  work  done  consisted  of  clearing  the  channel  of  snags  and  other 
surface  obstructions,  in  deepening  the  channel  over  the  worst  shoals  by 
excavation,  and  the  construction  of  wing  dams,  and  has  resulted  in  ob- 
taining an  increased  depth  at  several  of  the  principal  obstructions,  and 
thus  securing  each  year  a  longer  and  safer  period  of  navigation. 

The  instrumental  surveys  of  1882  and  1883  (see  Report  of  Chief  of 
Engineers,  1884,  page  1663  et  seq.)  furnish  the  basis  of  the  present  pro- 
ject for  the  radical  improvement  of  the  Cumberland  River, 

FROM  NASHVILLE  TO   THE  HEAD  OF  SMITH  SHOALS. 

This  project  provides  for  the  constniction  of  twenty-three  locks  and 
dams  between  Nashville  and  Burnside,  Ky.,  and  of  seven  locks  and  two 
dams  at  Smith  Shoals,  using  the  river  itself  as  a  canal,  one  dam  at  Mill 
Shoals  and  the  other  at  or  near  Shadowen  Shoals,  at  an  estimated  cost 
of  $4,077,922. 

The  act  of  July  5,  1884,  appropriat-ed  $60,000  and  provided  that  the 
"  improvement  shall  be  made  according  to  therecommendationsof  Maj. 
W.  R.  King,  engineer  in  charge,  contained  in  the  letter  of  the  Secretary 
of  War  March  15, 1884,  Senate  Executive  Document  Ifo.  129,  first  ses- 
sion. Forty-eighth  Congress." 

It  is  provided  in  said  executive  document  that  the  dimensions  of  the 
seven  locksat  Smith  Shoals  are  to  be  "  55  feet  by  140  feet  in  the  chamber," 
and  tlie  twenty-five  locks  between  Nashville  and  Burnside,  Ky.,  "  should 
be  about  60  feet  wide,  and  250  feet  between  miter  sills,  though  perhaps 
smaller  dimensions  would  answer  the  purpose." 

The  act  of  August  5, 1886,  specifically  provided  for  this  work  of  can- 
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alizatiun  *^  witli  a  view  to  eecure  iu  the  clmimel  Ji  tleptli  of  i  feet,  t:cm\- 
iiieiiciD^^  wifcii   the  lo€k  at  or  near  the  lower  ishiu€l  at  Kashvilh^'^ 
Tlic  Hoard  of  Eiifriiieer  OfFieers  coristitutecl  to  examine  and  report  upon 
tJie  plan  and  estimate  for  this  loek  (No.  1)  reeoumiended  a  h>ek  of  t\m 
follo^wing  dimensions:  2S0  feet  long,  ^  feet  wide,  from  10 to  12  feotlillty 
witrlx  4  feet  of  water  on  lower  and  5  feet  on  upper  miter  silL     Tliis  reu- 
ommendntion  vva.i  approved  by  the  Chief  of  En  ^queers  and  the  SfCJre- 
tary  of  War.     (See  Iteport  Chief  of  Engineers,  1888,  ]>age  1621*  et  utif,) 
Tlie  phms  tlrst  snbmitted  provided  for  a  lock  (No,  1),  fixed  dam,  and 
abiitment  of  snch  dam,  bnt  upon  further  consideration  by  a  Board  of 
Kiigiueers  it  was  recomTneuded  condititMially  aud  iipfm>ved  that  a  mov- 
able dam  be  etmstrneted  instead  of  a  llxed  dam.     (See  Report  Oliief  of 
Engineers^  1890,  page  2143  et  seq.)    This  Board,  in  a  isubsequeut report 
dated  November  26,  1S1K>  (6793-18110) j  for  reasons  therein  given,  witli- 
drew  its  former  suggestion  and  recommended  the  constrnctiou  of  a  fixed 
dam  a^  originally  proposed. 

Tlie  Board  of  Engineers  constituted  to  examine  and  report  upon  the 
plan  and  general  design  of  Lock  2  recommended  in  their  report  of  No- 
vember 25, 1890  (6727-1890),  a  lock  of  280  feet  available  length,  52  feet 
iuterior  width j  conforming  to  the  dimensions  prescribed  for  Lock  1,  but 
Teconimendlng  a  depth  of  6J  feet  of  water  ou  the  upper  miter  sill,  and 
tlius  to  provide  for  a  minimum  navigation  of  6  feet  instead  of  4  feet, 
because  **  this  can  be  done  without  extra  cost"  and  ^Ms  necessary  for 
the  economical  transportation  of  coal.*^ 

The  plan  for  Lock  I^o.  2,  as  approved,  shows  a  imiform  depth  of  6 J 
feet  of  water  on  the  sills. 

The  style  of  dam  being  thus  determined,  new  plans  for  Lock  No,  1, 
providing  for  a  depth  of  water  of  4  feet  on  the  lower  and  6,J  feet  on  the 
njjper  mitei'  sdl,  and  for  a  hxe<l  dam  and  abutment,  were  subuntted  to 
the  Chief  of  Engineers  and  by  him  referred  to  a  Board  of  Engineer  Offi- 
cers, who  in  their  report  of  April  20,  1891^  recommended  the  plans  for 
approval,  the  report  of  the  Board  being  approved  by  tlie  Secretary 
of  War  April  25,  1891 ,  the  plan  for  Lock  No,  1  submit  ted  being 
**  almost  identical  with  the  •  •  »  plans  for  Lock  No.  2"  (see  Re- 
port Chief  of  Engineers,  1891,  page  2280  et  seq).  Lock  No,  1  having 
a  lift  of  9  feet,  and  lock  No.  2  a  lift  of  11  feet 

Locks  of  larger  dimensions  having  been  adopted  for  the  section  from 
Nashville  to  Buruside,  Ky.,  a.s  a  modification  of  the  existing  project,  it 
became  necessary  to  revise  the  estimates  submitted  in  1882  an*l  1883, 
and  such  revision  was  made  in  the  Annual  Eeport  of  the  Chief  of  En* 
gin  ears  J 1891,  page  2270,  as  follows: 

Plana  and  estimates  for  Locka  Noa.  1  nud  2  have  beeu  pr^par&il  and  ooiitrat-tH  for 
portioua  of  tke  work  have  Lceti  uiadc^,  &oui  whioh  It  la  now  eatituated  that  eiieh  lock 
aitd  dam  wUl  cost  not  leas  than  $250,0(X).  An  eathuato  of  the  at^r-tion  &om  Na»hvilto 
to  Pfiint  Bnrnaidei  proirided  twenty- three  locka  be  found  necessaryT  atuountH  to 
|l3,7iK>,(MH>.  sHid  ti>  continue  the  improvement  to  the  head  of  Smith  Shoals,  with 
itivpji  jidditLoiisil  lo(;k«  and  dams  of  eqiml  coat,  wonM  amount  to  ;fl,75O,fJO0  inort?.,  or 
at^ihil  (ir;i>7,riftXt)00,  iiii  increase  of  the  original  estimate  by  f3tl22j 078,  which  modift- 
&atiiin  i»  inade  und  Hiii*mitted  in  tbi»  report.  By  inr.'reasing  the  lift  of  the  locks  it 
amy  he  found  poiseible  to  decreaao  their  number  aad  thus  complete  the  iniprovemeut 
at  ft  redacted  nmt. 

The  iipi>ropriations  jiia<ie  for  work  under  the  pr€(^ft|dBf@€k^fe 

Nashville  to  the  heiwl  of  Hmith  JSlioals,  are  as  follows:  ^ 

Act  of— 

Auguat5,  imi  ...-......,_...,_ .. .  $75,  (MX) 
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Based  ui)on  the  above-named  appropriatioos,  four  contracts  with  two 
supplemental  agreements  were  made  and  are  now  in  force  as  herein- 
after described,  aggregating  the  sum  of  $286,072,75, 

On  September  19,  1888,  a  contract  was  entered  into  with  Holmes  & 
Wilk,  of  Nashville,  Tenn.,  for  the  construction  of  a  part  of  the  masonry 
of  Lock  1,  etc.,  the  consideration  of  the  contract  being  $57,080.  A  sup- 
plemental agreement  or  modification  of  the  contract  was  made  Augu^st 
22, 1891,  for  additional  masonry  due  to  the  substitution  of  masonry  in 
the  land  wall  for  natural  rock  in  place,  tliereby  increasing  the  con- 
sideration of  the  contract  to  $76,222.25.  The  tiQie  of  completion  of  the 
contract  has  been  extended  to  December  31, 1892. 

On  October  17,  1890,  a  contract  was  ent-ered  into  with  Henry  F. 
Holmes,  of  Nashville,  Tenn.,  for  the  partial  construction  and  comple- 
tion of  the  masonry  of  Lock  1,  the  consideration  of  the  contract  being 
$35,490,50.  A  supplemental  agreement  or  modification  of  the  contract 
was  made  October  9, 1891,  for  additional  masonry,  due  to  the  change 
in  height  of  lock  walls,  resulting  from  the  adoption  of  a  fixed  dam  in- 
stead of  a  movable  dam,  thereby  increasing  the  consideration  of  the 
contract  to  $60,741.50.  The  time  of  completion  of  the  contract  has  been 
extended  to  December  31, 1893. 

On  May  30, 1891,  a  contract  was  entered  into  with  Holmes  &  Wilk 
of  Nashville,  Tenn.,  for  the  construction  of  the  abutment  of  Dam  No.  1, 
the  consideration  of  the  contract  being  $10,810.  The  time  of  comple- 
tion of  the  contract  has  been  extended  to  December  31, 1892. 

On  February  24, 1891,  a  contract  was  entered  into  with  Rich  &  Holmes, 
of  NashviUe,  Tenn.,  for  the  construction  of  the  masonry  of  Lock  2,  in- 
cluding building  of  coffer  dam  and  excav^ation  of  lock  pit,  the  consid- 
eration of  the  contract  being  $163,550.  The  time  of  completion  of  work 
under  the  contract  is  August  24, 1892. 

The  following  statement  shows  the  price  for  each  class  of  work  done 
under  the  above-named  contracts,  excepting  that  for  Lock  No.  2,  the 
termination  of  said  contract  during  the  progress  of  the  proposed  work 
and  in  accordance  with  its  terms  having  been  approved  by  the  Secre- 
tary of  War.  No  masonry  has  been  laid  and  but  little  work  done  under 
this  contract,  which  will  be  terminated  and  closed  at  the  earliest  da^' 
practicable  and  for  the  reasons  hereinafter  stated. 

Con  trade  in  force,  Cumberland  Biver  abore  Nanhmlle,  Tenn.,  at  the  close  of  the  fiscal  year 

ending  June  30f  1892. 


Lock  constraction,  masonry. 


No. 


'  Names   and  address   of  con- 
tractor. 


Lock  No.  1. 
Holmes  &,  Wilk,   Kashville, 

Tenn |$5.75 

Hcmry  F.  Holmes,  Nashville,  ' 

Tenn 


AlnUmenty  Dam  No.  1. 

Holmes  &.  Wilk,  Nashville, 
Teun 
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Tlie  araoiuit  expended  to  June  30,  1891,  mclnding:  outsbiuding  iii- 

clel)tediioai%,  hut  not  includm^  the  iiTnoiuit  pledged  by  existing  eoii- 
tractSj  was  $77,140,45,  which  has  been  applied  in  the  examination  and 
purcliHBe  of  landa  for  sites  of  loek-keepers'  houaes  and  of  lot-kM  and 
■laniB  No*s,  1  and  3;  fencing  United  Statei^ lands ;  ^iclveitisingj  etc.,  for 
]*roposalB;  part  excavation  of  lock  pits  and  site  of  abutment;  ooii- 
Btruction  of  lockkeei>ers'  house,  and  of  cofferdanij  Lock  No,  1;  pay- 
ments on  stone  for  nuisonry  of  lock  and  abutment,  and  the  c<mtingen- 
cies  |>ertnining  to  the  entire  work;  rebuilding  snagboat  ITetee/,  and 
refitting  same  with  pumping  engine,  huisting  engine,  derrick,  mat- 
tressoB,  with  attendant  barge,  et^.;  desiring  the  channel  below  BurkB- 
viMc  of  .-^uags  and  otlier  siirfa-ce  obstruetions  brouglit  down  by  the  au- 
mitd  floods  J  reducing  rock  and  gravel  bars;  extf^nding  and  i*epairing 
riprap  dams  to  maintain  the  improvements  ali'eady  secured;  this  chan- 
nel work  beiug  done  irom  August  to  I^ovember,  1888,  and  from  March 
to  May,  ISSO,  each  inehisive. 

The  cost  of  rebuikling  and  refitting  snagboiit  Weit^el^  the  iniy  roils 
of  snagging  parties,  and  other  contingent  expenses  Ineident  to — 

CliiiiJii«l  \vi  (fk  amou  utto ._,._*,..^*. ..__,,,,, ,..-.>-,,..-,...,,,.,  $12^  212. 62 

C  i¥ualizatit>u  uml  coutraet  work,  etc  .**..*-.-*.-.*•»..**.,,,,,.,  ^  ^  ^  * ,,  -  *     64,  £927.  93 

Total  t-o  Jime30,  189K.,, --,-,,.. .„_...-.. 77,140.45 

Bnnng  Jiily,  August,  and  June  of  the  present  fl&^cal  year,  a  smaU 
amount  of  snagging,  etc.,  was  done  in  the  channel  below  the  month  of 
Caney  Fork  River,  This  work  was  carried  on  by  the  snagboat  Weit^el 
in  July,  1891 5  and  June,  1892,  and  in  August  by  tlie  snagging  party 
that  had  been  employed  on  the  Caney  Fork  River  wiiile  dropping  down 
tiie  Cumberland  River  to  moorings  near  Nashville. 

The  work  consisted  of  removing  128  snags  fi'om  the  channel  and 
cutting  down  or  deadening  643  overhanging  trees  at  about  eighteen  or 
twenty  localities  between  Nashville  and  Carthage. 

The  amount  expended,  $1,547.50,  for  the  above-named  channel  work 
and  contingencies  pertaining  thereto  was  paid  for  from  the  appropria- 
tion for  "  Improving  Cumberland  River  above  the  mouth  of  Jellico, 
Ky.,"  act  of  August  2,  1882,  which  was  made  available  for  use  *'  above 
Nashville"  under  the  provisions  of  the  act  of  September  19,  1890, 
(See.  3.) 

Also,  in  June,  a  steam  derrick  boat  and  quarter  boat  were  fitted  up, 
and  a  snagging  party  organized  in  Nashville  for  clearing  the  channel 
of  the  upper  river  of  surface  obstructions,  and  on  the  14tli  of  that 
month  the  boats  and  working  force  were  towed  up  the  river  by  the 
snag  boat  Weitzel  to  Orchard  Landing,  about  250  miles  above  Nash- 
ville. Snagging  was  begun  on  Jane  18  at  Orchard  Landing,  and  con- 
tinued downstream,  reaching  Neely  Shoals,  a  distance  of  about  24  miles, 
at  the  close  of  the  fiscal  year. 

The  following  work  was  done  on  this  section,  viz: 

Rock  takeu  from  channel cubic  yards  •  •  ^  2 

Snags  removed -jr^nzetfD/^ 


Overhanging  trees  cut  down,  topped,  and  deadened i ..... .do. . 

Landings  cleared  at  Bakerton  and  Cheek  Landing;  a  buoy  was  placed  on  dam  at 
Willis  Creek  to  locate  it  at  high  wajber. 


220  miles  below  Burnnide,  Ky.,  reajjectively. 

The  followiijg  work  pertaining  to  the  prosecution  of  canal  construc- 
tion under  contract  was  also  done: 

Fitted  up  a  small  boat  with  derrick,  drill,  and  pump,  etc.,  for  use  of 
party  employed  in  examinations  pertaining  to  the  selection  of  lock 
sit^s,  etc.  Made  survey  of  upper  approach  to  Lock  No.  1  and  plotted 
notes  of  same;  made  test  borings  at  site  of  Lock  No.  2;  examined  laud 
near  Buttermilk  Shoals  for  site  of  Lock  No.  3;  ran  check  line  of  levels 
from  Lock  No.  1  t.o  Locks  Nos.  2  and  3,  and  also  to  Gallatin  Landing 
for  selecting  site  of  Lock  No.  4;  made  detached  plans  of  lock  masonr^^, 
constructed  models  of  lock  and  abutment  of  Dam  No.  1. 

Four  contracts,  as  previously  stated,  were  in  force  during  the  fiscal 
year;  two  pertaining  to  Lock  1,  one  to  abutmant  of  Dam  1,  and 
one  to  Lock  2.  Operations  were  in  progress  under  these  contracts  dur- 
ing the  first  half  of  the  present  fiscal  year;  subject,  however,  to  fre- 
quent interruptions.  In  December  work  was  entirely  suspended,  ex- 
cept at  the  quarries,  by  reason  of  high  water,  which  continued  until 
the  middle  of  June,  1892.  During  that  month  work  was  resumed  on 
the  abutment  of  Dam  No.  1  and  will  be  continued  at  Lock  No.  1  as 
soon  as  the  water  recedes  suflBciently  to  warrant  the  pumping  out  of 
the  cofferdam.  Only  about  37  per  cent  of  each  of  the  esfimat^  quan- 
tities of  lock  and  abutment  masonry  having  been  laid,  it  was  necessary 
that  the  contracts  be  extended,  as  previously  stated;  the  work  on  the 
abutments  to  be  completed  December  31, 1802,  and  that  on  the  lock 
December  31, 1893. 

The  following  table  shows  the  total  amount  of  work  done  under  these 
contracts,  and  also  the  work  done  during  the  present  fiscal  year,  from 
July  to  December,  1891,  and  in  June,  1892. 


Excayatlon. 

Lookl. 

Abutment  Dam  1. 

Lock  2. 

1889  to  1891. 

1892. 

Total. 

1891. 

1892. 

Totol. 

1891. 

1802. 

Total. 

Earth 

2, 507. 7 
17,835.6 

1,427 
2,030 

Cu.  ydi. 
3, 934. 7 
19, 865. 6 

485 

5,093 
10 

Cu.  yds. 

5,578 

10 

3,000 

11,949 
616 

Cu.  yds. 
14,949 

Kock     

616 

Masonry. 


Lockl. 


Abutment 
Dam  1. 


Pointed  fac<', 
Kock  face — 


Backing. 

BuHh  hiuumoriHl . 

Quoins 


'  Cu.  yds. 
845 
'  615 

I        2,919 
28 
I  40 


Cu.yds, 


80 
327 


Total. 


4,447 


407 


All  the  masonry  was  laid  during  the  present  fiscal  year. 

Length  of  cofferdam  Lock  1, 1,134  linear  feet.    Length  of  cofferdam  Lock  2,  650  linear  foet. 

Since  April  22, 1892,  all  work  in  the  channel  has  been  under  the  im- 
mediate supervision  of  First  Lieut.  John  Biddle,  Corps  of  Engineers,  and 
all  work  under  contract  in  local  charge  of  Mr.  J.  S.  Walker,  assistant 
engineer. 

The  total  amount  expended  during  the  present  fiscal  year^  including 
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outstanding  indebtedness  but  not  including  the  amount  pledged  by  ex- 
isting contracts,  was  $66,357.86. 

The  Board  of  Engineers  of  1887  in  its  report  on  this  improyement 
says:  "The  locks  on  the  Cumberland  River  are  assumed  to  be  specially 
intended  for  the  development  of  the  coal  traffic  of  the  Upper  Cumber- 
land." While  one  member  dissented  from  the  recommendation  of  the 
Board  as  to  the  size  of  the  locks^  thinking  smaller  ones  preferable,  in 
giving  his  reasons  for  his  opinion  he  also  assumes  that  the  require- 
ments of  the  coal  trade  should  settle  the  question.  He  says :  "While 
uniformity  is  a  desirable  thing  in  such  matters,  I  do  not  think  it  would 
be  just  to  those  most  interested  in  the  development  of  the  coal  trade 
on  the  Cumberland  River  to  build  larger  locks  than  they  desire,* espe- 
cially as  it  would  delay  and  increase  the  cost  of  the  work." 

The  act  of  Congress  of  September  19, 1890,  provided  for  the  expend- 
iture of  $50,000  at  Smith  Shoals,  subject  to  the  approval  of  the  Secre- 
tary of  War.  The  great  coal  region  on  the  Cumberland  is  above  those 
shoals,  and  it  is  estimated  that  fiie  construction  of  some  seven  locks  at 
these  shoals  would  connect  that  region  with  the  Cumberland  at  Burn- 
side,  just  at  the  crossing  of  the  Cincinnati  Southern  Railroad.  Below 
this  point  the  Cumberland  is  navigable  for  at  least  four  months  of  the 
year.  The  building  of  these  seven  locks  wiU  certainly  tend  to  the  de- 
velopment of  the  coal  trade  as  much  as  the  construction  of  the  same 
number  of  locks  just  above  I^ashville,  and  therefore,  in  view  of  the 
languaCjge  of  the  last  appropriation  act,  I  recommended  that  the  $60,000 
be  expended  as  indicated  in  the  act.  This  recommendation  was  ap- 
proved, and  a  careful  survey  of  the  river  from  the  first  shoal  below 
Burnside  to  the  head  of  Smith  Shoals  will  be  made,  as  well  as  observa- 
tions made  to  determine  the  volume  and  velocity  of  the  current  at  the 
various  stages  of  the  river  and  examination  for  lock  sites,  etc.  It  is 
projwsed  when  lock  sites  have  been  definitely  determined  to  take  proper 
steps  for  securing  the  necessary  land. 

A  lock  and  dam  constitute  an  obstruction  to  navigation  which  is  only 
iustifiable  when  their  aid  to  navigation  more  than  counterbalances  their 
injury.  The  locks  alone  are  no  obstruction.  The  dams  should  not  be 
built  until  they  are  required  as  an  aid  to  navigation,  which  will  not  be 
until  after  more  than  a  half  dozen  locks  are  built.  By  this  plan  the 
river  will  be  unobstructed  with  dams  until  their  construction  will  be  an 
immediate  benefit,  and  for  these  years  the  improvement  is  saved  the 
expense  of  maintaining  lock-keepers  and  the  wear  and  tear  on  lock 
machinery  and  the  dams.  It  is  proposed  to  prosec^ute  work  simulta- 
neously on  as  many  locks  as  the  available  funds  will  permit. 

If  an  appropriation  of  $500,000  was  made  for  this  improvement  every 
other  year  for  the  next  twenty-eight  years  its  completion  could  be  ex- 
pected in  a  little  more  than  thirty  years  from  now.  During  this  thirty 
years,  if  nothing  is  done  for  the  river  excepting  the  building  of  the 
locks  and  dams,  navigation  instead  of  being  improved  will  for  most  of 
the  time  be  worse  than  it  is  to-day.  The  permanent  improvement  of 
the  river  by  locks  and  dams  will  benefit  the  next  generation,  but  in  the 
mean  while  the  present  generation  should  not  be  overlooked.  In  my 
opinion  not  less  than  $5,000  a  year — and  special  circumstances  may 
require  a  larger  amount  some  years — should  be  expended  on  this  part 
of  the  Cumberland  River,  over  300  miles  in  length,  in  buUding  and  re- 
pairing temporary  dams,  in  snagging,  and  other  necessary  work.  I  do 
not  estimate  for  this  separately,  as  it  is  so  smaU  compared  with  the 
amount  that  should  be  appropriated  for  the  improvement. 
BN&  92 122 
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As  Congress  ha^  indicated,  by  its  deaigiiating' $50,000  for  starting 
the  work  at  Smith  Shoals,  that  it  desires  the  wurk  to  be  earned  on 
there  as  well  aw  at  the  Ifx-ka  immediately  above  Nashville^  provided 
there  are  no  serious  eii^irieering  objeetious,  it  is  proposed  iu  the  ftiture 
to  prosecute  the  work  tVorn  both  poiiitii  at  as  many  locks  as  the  fiinds 
available  will  i>ermit.  It  would  seem  better  to  treat  all  the  locks  as 
one  improvement  and  uot  to  limit  a  part  of  the  appropriation.  It  is 
lK)ssible  that  complications  about  obtaiuiug  a  suitable  i^te,  or  other 
caut*es,  might  leave  one  portion  of  the  river  with  more  funds  than  were 
necessary,  while  the  other  part  was  siifleriug  for  la^^k  of  money j  on 
account  of  the  api>ropriation  being  divided. 

Contract  was  entered  into  Februarv  24,  1801,  with  Messrs.  Eicb  &; 
Holmcft,  of  NashvillCj  Tenn.,  for  building  coflerdani,  exeavating  lock 
pit,  and  building  mastmry  of  Lock  No.  2,  The  time  for  the  completion 
of  this  hK*k  was  stated  to  be  on  or  before  August  24,  1HIJ2-  The  specifi- 
cations state  that  **exeavatiou  will  be  carried  7  iect  and  probably  in 
places  10  feet  below  the  low- water  pool  Ko.l,^  and  that  the  foundation 
** shall  be  excavated  Uy  mjlid  rock.  Borings  show  some  irregularities, 
the  average  depth  of  rock  below  the  surAice  of  low  water  in  pool  No. 
1,  at  a  point  close  to  the  dam,  being  4  feet,  and  300  fe^t  below  the  dam, 
9  feet." 

Actual  operations  establish  the  fH<*t  that  solid  rock  can  not  be  found 
tln^oughout  the  lock  pit  at  anything  like  the  de[)ths  specified," and  a^ 
the  masonry  must  not  be  permitted  to  rest  upon  the  insecure  foundation 
of  rockslabs^  loose  itn-k,  gravel,  sand,  clay,  etc,  existing  at  the  speci- 
fied depths,  it  became  obligatory  that  the  contract  be  modi  tied  to  meet 
the  actual  condition  and  cliaracter  of  the  site,  it  being  evident  that  the 
contractors  could  not  be  re<iuired  to  do  the  work  except  in  accordance 
with  a  supplemental  agi'ct^ment.  Buck  agreement  or  modification  re- 
quires the  consent  of  the  sureties  of  the  contrac^t.  In  this  case  one  of 
the  sureties  is  dead,  and  the  executors  of  his  estate  are  not  willing  to 
grunt  consent  to  any  modification  of  the  contract  of  Rich  &  Holmes. 

Under  date  of  May  21,  ISOU,  it  was  recommended  that  the  contract  be 
terminateHl  under  ])ro visions  permitting  a  termination  "  for  sntticient 
cause"  during  the  life  of  the  contract  without  liability  on  the  part  of 
the  United  States  upon,  payment  to  the  contractor  for  all  work  done 
and  all  material  furnished.  This  recommendation  was  approved  by  the 
Secretary  of  War  June  3,  1892,  with  instructions  to  execute  supple- 
mental articles  covering  a  termination  of  the  contract  under  the  pro- 
visions of  the  contract.  At  the  close  of  the  fiscal  year  this  matter  was 
in  process  of  adjustment  by  taking  inventory  of  property  and  apprais< 
ing  the  same.  Supplementary  articles  will  be  executed  as  soon  as  prac- 
ticable. 

When  the  stage  of  water  permits,  a  careful  examination  will  be  made 
of  the  present  site,  and  perhaps  other  locations,  to  determine  the  advis- 
ability of  continuing  the  work  at  the  present  site  or  of  submitting  a  new 
site  for  approval. 

Estimate  for  improving  Cumberland  River  by  locks  and  dams  from 

Naeh vihe  to  head  of  Smith  Shoals,  as  modified  in  1891 $7, 500, 000. 00^ 

Amount  appropriated ;        525, 000. 00 

Amount  expended,  including  outstanding  indebtedness  and  amounts 
covered  by  contracts ^ -.-...--,-.       3^,921.79 
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Money  siafement, 

July  1,  IBOl,  ba!anc<iTinp^peiiat!d . --.. .,,    $448,^118.60 

June  30j  1892^  amouut  expended  duri  ng  fiacal  jear  .,_.._._._...._.._..         G4,  90L  49 

July  1,  iaB2,  luiUnce  imyxjw^^nd*Mi . „ , .  1 , _ ,,.... ,... 383,417,11 

July  1,  im^,  outstanding  lifibiliticfl .,,,.., , .     $1, 456. 37 

July  1,  1892,  amoant  covered  bv  uncompleted  contracts  .*,*  220|  8S2.  53 

222,338*90 


July  1, 18^12,  lialanco  available. , ,       l^il,  078. 21 

Amount  appropriat  yd  by  act  a  pprovod  Jii  \y  13,  1802 ......,,...,...-..,       250,  t)00. 00 

Amount  available  for  fiscal  jear  entlins  J «iio  30,  1893  .,.> ...>.„.      411, 078. 21 

'  Amotitit  (estimated)  req^nited  for  completion  of  e^intiug  proje^ct  . , , , .  6, 725, 000. 00 
Amount  that  can  be  profitably  eic ponded  in  fiacal  year  eiidin^^  Jums 

30,  1804  , , - 1,000^000.00 

Submitted  iu  conipliau™  with  reqiiin^mcnts  of  sections  2  nf  rher  and 
harbur  acts  of  1866  .and  1«(57. 


3.  OUMBEELAND  EIYKRj  ABOVE  MOUTH  OF  THE  JELLlCOj  KENTUCKY, 

Two  Bpi>ropriations  hiive  been  niatle  for  this  HeL'tiott  of  tlie  rivery 
aggregating  tlie  ji^iim  of  fldjUOOj  viz: 

Act  ot^— 

MarrU3,  1881 ,...,. --.- i|*tO,  IMKI 

Aii;;iiHfc2,  1882 ,. 5,  OOC* 

No  work  lias  lieeii  done  Kint'e  18S3,  The  appropriation  of  $5,0(K), 
made  l>y  at^t  of  Aujiifust  2^  1882,  aiMJ  lieltl  over  aacl  nnoxpended,  wa^ 
made  aval  laid  r^  by  the  net  of  Sei^tember  li*,  1890,  ibr  expenditure,  and 
to  be  "ai*plied  to  tlie  removal  of  wnags  and  sand  bars  in  the  said  Cum- 
berland kiverj  above  Nashville,  Tenn.'^ 

The  .sum  of  *4,!)22.0L'  has  been  m  expended.  In  ISOl,  «3,374.4a,  and 
in  present  fiscal  year^  Slj547. 56,  For  work  done  see  "li.  Above  Ktii^h- 
ville;^ 


Mone^  Mtatmnent. 

July  1,  1RJ>I,  Kilanco  unexpended .,.^^, ._,.,. , , ,..  $1,  C25,  54 

June  ^1.  IH'&f,  amount  expended  daring  tiaeal  year 1, 547.  56 

July  1 ,  18^2,  balance  unexpended 77, 1*8 


Lhl  of  Kfeamhoad  (iUtrn  ich^^l)  pl^tnff  on  Cnmherlarfd  J?irer  hdow  Ka»hviJle. 


Kiinip. 


J.P.  lJnmni«Trt...... 

A.  Friink  .  .^. ..,.,  ^.^  .,,r. -..-,..-,,, - 

I).  A.  I  HMHlill,  , ..........  p  .. . ....... 

Al«>x.  I'trrr  ......... - — 


t^ngtb. 

BT«adtl]. 

Ueiitli. 

Feti. 

FtfU 

^r 

fil 

Dializecl 

by^C 

]Q£ 

31 

e 

98 

ii 

4 

ioa,o 

23.3 

S 

14P.i 

?a5 

3,6 

Ifffi 

27 

4.  a 

TotniHgv. 


IS 

.17 
70.50 

172.  76 
'liKU  77 


John  T.  Cftnton  . 

A.Frank 

John  Fowler 

J.W.HjMft 

E.  T  Holmui  . . . . 

Pearl 

J.J.Odil 

I.  T.Rhea 

John  Orm,  No.  3. 


Length. 

BraadtiL 

Depth. 

Ftet. 

Feet. 

Feet. 

85 

18.8 

8 

98 

18 

4 

140.5 

ao 

3.5 

1«8 

29 

3 

100 

20 

3 

140 

22 

2.7 

149.5 

28.6 

3 

'V 

30.4 
17 

3.9 
3.5 

Tonnage. 


Net. 

47.60 

70.56 

237.89 

215.97 

71.50 

73.98 

172.76 

196.54 

95.33 


Cwfi^btrland  River,  abinff  Naskvilh,  hettceen  Burnsidt,  Ky.,  and  Butler  Landing,  Tenn,, 

distance  143  miles. 


Stern-wheel  steamera. 

Length. 

Breadth. 

Depth. 

Tonnaipe. 

Clayton  H.  Webb 

Orescent          .  ................................................ 

• 
Feet. 
110 
80 

Feet. 
25 
16 

Feet. 
3 
3 

99.96 
34. 5« 

COMMERCIAL  STATISTICS. 

Cumberland  RivtT  below  Hashville,  Tenn.,  from  July  1, 1S91,  to  June  ,10, 189iS. 


AHkloa. 


Tons. 


Wood 15.625 

Grain '  H.633 

LnmlHT ,    0,700 


Article*. 


Bricks 6,565      Flour. 

ToImrco ;    4,000  '   Coal... 


Cattle 

Uorsea  and  mulea . 
Salt. 


Tons. 


ArticleH. 


1.600  !.  Hop! 

1,500   j  Shingles 

TiJO  I  Iron 

700  Hay 

700  General  morcbandi^e. 


I 


Toca. 


225 
200 

150 
2U,000 


Number  of  passengers,  15,000. 


Cumberland  River  above  yashrillef  Tenn.,  from  July  1, 1891,  to  June  SO,  ISO'S. 


Articles. 


Tons. 


Articles. 


Tons. 


Articlej^. 


Sand 14.900 

Lumber 14,700'  Toliacco 

Staves '  9i  900  i    Horses  and  niiilfs 

(irain '  4,922      Wt»od 

Cattle ■  3.018  1   Horh 

Sjilt I  1.98«      I<»K« 

Spokes 1,900  Flour 


Cross  ties I    1,633  i 

1,6»)  I 
].42:i 

1,32.'>  ' 


1 


1,291 
1.  ]2r> 
928 


Coal 

Sheep 

liricKs 

Hay 

Shingles 

Iron 

General  merchandise. 


I 


Tooa. 


500 
230 
195 
150 
100 
20.125 


Number  of  passengers,  22,000. 


Cumberland  River  above  Nashville,  Tenn.;   above  Buf*n side- Smiths  Shoals,  from  July  /. 

1891,  to  June  SO,  ISOJ. 


Articles. 


Coal 

Log* 

Cross-ties 


Tons.  ' 


DtH) 
11,250 
4,375 


Articles. 


Staves....', 
('edar  logs . 
Cedar  posts 


Tons. 


100 
645 
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B  B6. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

.  This  stream  rises  in  the  plateau  of  the  Cumberlaud  Mountains,  in 
Cun[il3er]and  County,  Tenn.,  and  discharges  into  the  Cumberlaud  River 
at  Carthage,  about  116  miles  above  Nashville.    The  Caney  Fork  River, 
al)out  200  miles  long  and  having  its  course  and  watershed  wholly  in 
Tennessee,  is  navigable  to  Frank  Ferry,  about  92  miles  from  its  mouth. 
Under  provisions  of  act  of  Congress  approved  June  18,*1878,  an  ex- 
amination was  made  in  February,  1879,  from  the  mouth  of  the  river  to 
Sligo  Ford,  72  miles.    (See  Report  of  Chief  of  Engineers,  1879,  pages 
1275-1277.)    In  compliance  with  provisions  of  act  of  Congress  approved 
July  5, 1884,  the  examinations  of  1879  was  extenc^ed  in  1886  from  Sligo 
Ford  to  Frank  Ferry,  a  distance  of  20  miles.^  (S^e  Report  •of  Chief  of 
Engineers,  1887,  pages  1768-1771.)    The  channel  was  found  to  be  ob- 
structed by  rock  reeifs,  sand  and  gravel, bars,  snags,  and  overhanging 
trees.  * 

The  fall  from  Frank  Ferry  to  mouth  of  the  river,  92  miles,  is  estimated 
to  be  about  132J  feet. 

The  present  project,  based  on  the  data  ebtained  during  these  exami- 
nations, is  to  improve  the  92  miles  of  river  from  Frank  Ferry  to  its  mouth 
by  removing  the  surface  obstructions  brought  down  by  the  annual 
floods  and  building  necessary  riprap  dams  jind  training  walls,  so  as  to 
obtain  sufficient  water  for  safe  navigation  for  steamboats  drawing  not 
more  than  3  feet  during  the  usual  boating  season  of  about  five  months, 
from  February  to  July. 

The  following  appropriations  have  been  made  for  this  work  by  acts 
of  Congress,  viz : 

Act  of— 

June  14,  1880 $6,000 

March  3, 1881 4,000 

August  2,  1882 4,000 

July  5,  1884 3,000 

Augusts,  1886 3,000 

August  11,  1888 2,500 

September  19,  1890 2,500 

Total 25,000 

The  amount  expended  to  June  30, 1891,  includiugoutstandingindebted- 
ness  was  $23,353.49,  which  was  used  in  removing  snags  brought  down  by 
the  annual  floods,  cutting  overhanging  trees,  reducing  gravel  and  sand 
bars,  in  repairing  and  building  wing-dams,  and  has  resulted  in  greatly 
impro\ang  the  channel  from  Frank  Ferry  to  Mine  Lick  Shoals  when 
the  river  is  at  a  3-foot  stage  above  low  water,  especially  at  the  obstruc- 
tions known  as  Chandler  Island  Shoals  and  Trousdale  Ferry. 

Active  operations  in  channel  were  in  progress  at  the  close  of  the 
last  fiscal  year,  and  were  continued  during  this  year  from  Mine  Lick 
Island  to  mouth  of  the  river,  at  Carthage,  Tenn.,  removing  30  cubic 
yards  rock,  227  snags,  and  5,969  overhanging  trees  at  thirty-one  differ- 
ent localities  in  the  distance  of  about  60  miles.  The  excellent  work 
done  in  clearing  the  channel  will  be  of  gi'eat  advantage  to  the  rafts 
and  flatboats  coming  down  on  the  so-called  rain  tides.  Work  was 
suspended  in  August,  1891,  the  approi)riation  being  nearly  exhausted. 
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The  ainount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $2,501.86. 

A  small  outlay  is  absolutely  necessary  in  each  year  to  m^iitaiu  the 
channel  in  the  safe  navigable  condition  existing  in  August,  1891,  for 
the  removal  of  snags,  drift,  and  other  surface  obstructions  brought 
down  by  the  annual  floods,  as  is  common  to  the  mountain  streams  of 
this  section. 

The  commerce  of  the  Caney  Fork  Eiver  during  this  fiscal  year  has 
materially  increased;  three  small  steamboats,  with  an  aggregate  ton- 
nage of  419J  net  tons,  having  Tplied  at  irregular  intervafe  upon  this 
stream.  The  greater  part  of  the  commerce,  however,  has  consisted, 
as  heretofore,  of  logs  and  lumber  in  rafts,  but  the  merchants  state  that 
rafts  reach  them  made  of  logs  from  the  Cumberland  Eiver  and  its  sev- 
eral tributaries,  and  that  they  have  no  means  whereby  to  report  sep- 
arately the^  number  of  logs  or  rafts  received  from  the  Caney  Fork 
Kiver. 

Efitimatc  for  improvinfj  Canoy  Fork  River  from  its  mouth  to  Frank  Ferry.  $45, 228. 00 

Amount  appropriated A. 25, 000. 00 

Amount  expended,  inciuding  outstanding  liabilities 24, 966. 62 

Money  statement 

July  1,  1891,  balance  unexpended $2, 535, 24 

June  ao,  1892,  amount  expended  during  fiscal  year 2, 481. 86 

July  1,  1892,  balance  unexpended 53.38 

July  1,  1892  outstanding  liabilities 20.00 

July  1, 1892,  balance  available 33.38 

Amount  (estimated)  reauired  for  completion  of  existinjj  project 20, 228. 00 

Amount thatcanbeprohtably cxpende<l  in fiscalyoiuendmg June30,1894    20, 228. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186«»  and  1867. 


Liat  of  8ieamhoat8  {Btem  wheel)  plying  on  Caney  Fork  Eiver. 


Name. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Alex.  Porry 

Feet. 
149.0 
140.0 
149.5 

Feet. 
28.5 
22.0 
28.6 

Feet. 
3.5 
2.7 
8.0 

172. 7« 

IVjiil 

73.98 

J.J.Otlil ! 

172.76 

COMMERCIAL  STATISTICS. 

Caney  Fork  River,  Tennessee,  from  July  1,  1891,  to  June  SO,  1892. 


Articles. 


Grain. 
Salt.. 


Tona. 


5e 
70 


Number  uf  puitsengei's,  10. 
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B  B  7. 

IME^ROVEMENT  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KENTUCKY. 

The  South  Fork  of  Cumberland  River  is  formed  by  the  junction  of 
Clear  Fork  and  New  River  in  Scott  County^  Tenn.  From  the  point  of 
union  the  river  takes  a  northerly  course  of  about  88  miles,  35  miles  in 
Tennessee  and  53  miles  in  Kentucky,  entering  the  Cumberland  River 
near  Burnside,  Ky.,  about  2  miles  below  Smith  Shoals. 

An  examination  was  made  in  the  winter  of  1880,  under  the  pijovi- 
sions  of  the  j^ver  and  harbor  act  of  June  14, 1880.  It  was  then  found 
that  the  Sorith  Fork  could  nofbe  navigated  on  its  upper  waters,  owing  to 
the  great  sandstone  bowlders  that  obstructed  the  narrow  rapid  channel. 
Its  lower  course  from  Devils  Jumps  to  mouth  of  river,  a  distance  of  44 
miles,  was  found  to  be  seriously  obstructed  by  gravel  and  sand  bars, 
rock  reefs,  and  surface  obstructions,  similar  in  character  to  other  moun- 
tain streams  in  this  vicinity.  It  was,  however,  deemed  feasible  to  re- 
duce the  reefs  and  bars,  clear  the  channel  of  snags,  drift,  and  overhang- 
ing trees,  and  by  the  use  of  wing  dams  to  contract  and  deepen  the  chan- 
nel. • 

The  original  project  consisted  in  thus  clearing  and  deepening  the 
navigable  channel  in  Kentucky  from  the  State  line  to  mouth  of  river, 
so  as  to  obtain  a  safe  channel  for  the  passage  of  rafts  and  flatboats  at  a 
stage  of  the  river  not  lower  than  3  feet  above  average  low  water. 
Work  has  been  limited  to  the  section  of  river  below  Devils  Jumps,  a 
distance  of  43.6  miles,  with  a  fall  of  134  feet;  58  feet  in  the  upper  12.6 
miles  and  76  feet  in  the  lower  31  miles  of  river. 

The  following  appropriations  have  been  made  for  this  work  by  acts 
of  Congress,  viz: 

August  2,  1882 ' $3,000 

July  5,  1884 4,000 

August  5,  1886 5,000 

Total 12,000 

The  amount  expended  to  June  30^,  1891,  including  outstanding  liabili- 
ties, was  $11,968.94,  which  was  used  principally  at  Sloan  Shoals,  and 
Eoberts  Mill  Shoals,  improving  the  channel  and  securing  safer  naviga- 
tion for  rafts  and  flat  boats,  for  a  distance  of  about  16  miles  above  the 
mouth  of  river.  No  work  has  been  done  on  this  stream  since  Sep- 
tember, 1887,  and  no  expenditures  were  made  during  the  flscal  year 
ending  June  30, 1892. 

The  Burnside  and  Nashville  Packet  Company  reports  that  because 
of  the  unfavorable  coifdition  of  the  channel  no  steamboats  have  ven- 
tured up  during  this  fiscal  year  though  urgently  requested  to  do  so, 
but  that  the  work  done  by  the  Government  has  caused  the  residents  to 
clear  up  the  tributary  streams,  thus  largely  increasing  the  rafting  in- 
terests. 

When  slackwater  navigation  is  secured  at  Burnside  under  the  ap- 
proved project  for  the  canalization  of  the  upper  Cumberland  Eiver,  it 
will  necessarily  give  a  sufficient  depth  for  navigation  for  several  miles 
up  the  South  Fork. 
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Money  statement, 

July  1, 1891,  balance  anexpendod $41.03 

July  1,  1892,  balance  unexpended 41. 03 

Julyl,  1892,  outstanding  liabilities 9.97 

July  1, 1892,  balance  available 31.06 

{Amount  (estimated)  required  for  completion  of  existinf^  project 50, 803. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1894    15, 000. 00 
Submitted  in  compliance  wiibh  requirements  of  sections  2  of  river^uid 
harbor  acts  of  1866  and  1807.                                                               X 


COMMERCIAL  STATISTICS. 

South  Fork  of  Cumberland  River,  Kentucky,  From  July  1,  1891,  to  June  SO,  iS9S, 


Artiele«. 


Totti}. 


Logs 

Staves 

Cross-ties  ... 
Cedar  posts  . 
Lumber 


SO,  108 
233 

7,001 

021 

50 
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WEEN  CHATTANOOGA,  TEN- 
SHOALS,  ALA3AMA. 


,  CORPS  OF  ENGINEERS,  OFFT- 
AR  ENDING  JUNE  30,1892,  WITH 
iE  WORK. 

ENTS. 

.  Operating?  and  care  of  Muscle  Shoals 
Canal;  Tennessee  River. 


aiNEER  Office,  U.  S.  Army, 

Florence^  Ala.,  July  7,  189J9. 
0  transmit  herewith  annual  reports  for 
y  charge  for  the  fiscal  year  ending  June 

*  *  *  ♦ 

obedient  servant, 

Geo.  W.  Goethals, 
Cajytahij  Corps  of  Engineer's. 

lSEY, 

r«,  U.  S.  A. 


CCi. 


i^ESSEE   RIVER   BETWEEN   CHATTANOOGA,  TEN- 

OF  BEE  TREE  SHOALS,  ALABAMA  (260  MILES).  ""^^^T^ 
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portion  of  the  river  is  subdivided  to  agree  with 
J  appropriation  for  improving  Tennessee  Itiver  be- 
jnn..  act  of  Sentember  19.  1890.  as  follows: 
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1.  CHATTANOOGA,  TENNESSEE,  TO  DECATUR,  ALABAMA. 

The  most  serious  obstructions  in  this  section  of  the  river  are  Boss 
Towhead,  Burris  Bar,  "  The  Suck,"  the  reefs  near  Bridgeport,  Ala., 
Widow  Bar,  and  Guntersville  Bar. 

R0H8  Towhead. — This  divides  the  river,  about  1  mile  below  Chatta 
noo^a,  into  two  portions;  the  right  chute,  generally  used  during  the 
medium  and  higher  water  stages,  is  not  navigable  during  low  water, 
because  of  rock  ledges  extending  across  to  the  towhead.  The  left  chute 
was  selects  for  navigation,  and,  to  increase  the  depth  of  water,  two 
riprap  dams  were  built  in  1873-^74;  one  extends  from  the  head,  about 
two- thirds  across  to  the  right  bank;  the  other,  from  the  foot  of  the 
towhead,  downstream  for  a  distance  of  400  feet.  Gravel  washed  out 
from  above  has  aceumulattMi  at  the  foot  of  the  longitudinal  dam,  until 
at  present  a  gravel  bar  connects  its  extremity  with  the  left  bank ;  about 
18  inches  is  the  available  depth  at  extreme  low  water. 

Burris  Bar. — Williams  Island,  about  7  miles  below  Chattanooga,  di- 
vides the  river,  the  present  low- water  <*hannel  being  to  the  right  of  the 
island.  This  channel  is  obstructed  by  Burris  Bar,  consisting  of  ledges 
of  roi'k,  entirely  across  the  channel ;  the  bar  is  about  1,800  feet  in  length 
and  the  available  depth,  at  extreme  low-water  mark,  is  about  1  foot. 
The  left  channel  is  obstructed  by  a  short  reef  at  the  head,  and  by  snags 
and  l)owlders.    No  work  of  improvement  has  been  done  here. 

^^The  Suck.^^ — "The  Suck''  is  the  name  commonly  applied  to  the  sev- 
eral rapids  and  shoals  where  the  river  winds  in  a  tortuous  route  through 
the  mountains  below  Chattanooga,  covering  a  distance  of  8.5  miles,  in 
which  the  fall  is  16,5  feet.  Th'e  obstructions,  separated  by  pools,  are 
known  as  Tumbling  Shoals,  the  Suck,  the  Pot,  the  Skillet,  and  the 
Pan,  and  are  formed  by  rock  reefs  and  bowlders,  and  by  projecting 
rocky  points  from  both  shores,  which  contract  the  waterway.  At  low- 
water  stages  Tumbling  Shoals  and  the  Skillet  are  especially  difficult  to 
navigate;  as  the  river  rises,  the  Suck,  including  Suck  Point,  becomes 
difficult  to  stem,  while  the  Pot  and  the  Pan  are  very  great  obstructions 
during  the  high  stages. 

The  channel  work  carried  on  in  1869  and  1870  at  the  Suck  and  the 
Pot,  and  in  1889  at  the  Pan,  consisted  in  widening  the  cross  section  by 
the  removal  of  bowlders,  projecting  rocky  points,  and  overhanging 
trees,  and  has  resulted  in  somewhat  diminishing  the  velocity  of  the 
current,  but  upstream  navigation  is  still  attended  with  delays  caused 
by  the  net'essity  of  laying  lines  and  warping  vessels  over  the  swiftest 
places. 

Bridgeport  Bars. — ^There  are  three  bars  in  the  vicinity  of  Bridgeport, 
Ala.,  any  one  of  which  is  an  obstruction  to  navigation.  The  river  at 
this  locality  is  divided  by  Bridgeport  Island,  the  channel  on  the  left 
being  the  steamboat  route.  Near  the  head  of  the  island  is  the  first 
rock  reef,  about  700  feet  in  length,  on  which  there  is  a  minimum  depth 
of  1  foot  at  extreme  low  water.  The  second  obstruction  is  just  above 
the  railroad  bridge,  also  rock  ledges,  about  1,100  feet  in  length,  with 
dei)tli  of  water  at  lowest  stage  of  18  inches;  this  depth  covers  the  third 
rock  reef,  near  the  foot  of  the  island,  which  is  1,400  feet  in  length. 

Widow  Bar. — This  obstruction,  another  rock  reef,  is  about  2.5  miles 
below  Bridgeport  Island,  and  is  about  2,800  feet  in  length,  the  depth 
of  water  varying  from  1.5  to  2.5  feet. 

Ountersville  Bar. — The  river  just  above  Guntersville  is  obstructed 
by  bowlders  and  loose,  detached  rock,  which  makes  the  steamboat 
channel  very  erooked  and  difficult  of  passage  during  low-water  stages, 
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and  by  a  rock  ledge,  300  feet  long,  on  which  there  is  a  minimum  deptli 
of  1  foot  of  water. 

Other  obstructions  of  minor  importance  exist  between  Guntersville 
and  Decatur^  but  their  exact  nature  and  extent  is  not  known^  as  a  sur- 
vey of  this  portion  of  the  river  has  never  been  made. 

The  approved,  project  for  this  section  of  the  river  is  "  to  remove  ob- 
structions, so  as  to  secure  a  depth  of  at  least  3  feet  at  low  water," 
and  $50,000  of  the  appropriation  of  September  19, 1890,  was  allotted 
"  to  be  expended  in  removing  bowlders  by  blasting,  cutting  trees  from 
the  banks,  and  dredging  at  and  between  the  localities  known  as  Tum- 
bling Shoals,  Suck,  Pot,  and  Skillet,  in  the  mountains  below  Chatta- 
nooga, and  in  channel  excavation  at  Bridgeport  and  Guntersville, 
Ala." 

The  following  work  has  been  done  during  the  past  fiscal  year:  The 
survey,  b^gun  in  May,  1891,  was  com^let^  to  Kelly  Ferry,  about  23 
miles  below  Chattanooga;  surveys  w6re  made  of  the  Bridgeport,  Wid- 
ow and  Guntersville  bars;  total  length  of  surveys,  32  miles.  The  maps 
of  all  the  obstructions  have  been  platted. 

After  the  completion  of  the  survey,  a  working  party  was  organized, 
and  work  at  Tumbling  Shoals  and  Suck  Point  begun.  At  the  former 
k)eality,  the  channel  immediately  below  was  considerably  straighten^ 
by  the  removal  of  obstructing  bowlders  at  Poor  Horse  and  Broad  Axe 
Bars,  and  though  rock  excavation  was  attempted  in  the  channel  at  the 
shoals,  with  a  view  of  increasing  the  depth  and  of  distributing  the  fall 
over  a  greater  distance,  high  water  stopped  the  work  and  but  little 
could  be  accomplished. 

From  the  head  of  Tumbling  Shoals  to  the  head  of  the  Suck  the  large 
bowlders  along  the  bank,  together  with  the  timber  up  to  high-water 
mark,  were  removed  by  blasting  and  (putting,  to  facilitate  discharge  at 
the  medium  and  higher  watei-  stages.  Eight  thousand  and  eighty- 
three  cubic  yards  of  rock  and  3,793  trees  were  removed. 

Under  advertisement  and  specifications,  dated  November  10, 1891, 
bids  were  opened  November  30,  1891,  as  follows: 

Ahstract  of  proposals  for  removing  rook  at  and  near  Gunier  Reef  Tennessee  Biver, 
Alabama^  opened  at  Engineer  Office,  U,  S.  Army,  Florence,  Alabama,  Monday,  Novem- 
ber SO,  1891. 


No. 

Name  and  addrms  of  bidder. 

Bate  per  1  Total  for 
ton.      1,600  tons. 

Bemarks. 

1 

B.  G.  Bailey,  Atlantic  City,  N.  J 

$4.00 
1.75 

$7,840 
2,800 

Exceeds  available  amount. 

VI 

Neely  Sc  Smith,  Chattanooga  Tenn 

Lowest  bid. 

A  contract  was  entered  into  December  11  with  Neely  &  Smith,  of  Chat- 
tanooga, Tenn.,  the  lowest  bidders,  for  excavating  a  channel  150  feet  wide 
through  the  reef  at  Guntersville  and  for  the  removal  of  obstructing 
bowlders  near  tlie  head  of  Henry  Island.  The  contractors  prepared  the 
necessary  plant  for  commencing  the  work,  but  the  river  rose  and  has 
not  been  sufficiently  low  since  to  enable  the  work  to  be  done. 

During  the  year  liabilities  to  the  amount  of  $39,049.62  were  incurred, 
leaving  an  available  balance  of  the  allotment  for  this  part  of  the  work 
of  $8,431.14,  out  of  which  the  contract  for  removing  bowlders,  etc.,  at 
and  near  Gunter  Eeef,  about  $4,000,  is  to  be  paid. 

For  further  details  of  work  done  attention  is  invited  to  appended 
report  of  Mr.  D.  L.  Sublett,  assistant  engineer. 
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The  principal  obstructions  are  the  Muscle  Shoals,  extending  from 
deep  water  at  Browns  Ferry  to  deep  water  at  Florence,  a  distance  of 
38  miles,  only  8  of  which  are  navigable,  and  embracing  Elk  Eiyer  Shoals, 
Big  Muscle  and  Little  Muscle  Shoals. 

The  object  of  the  improvement  is  to  make  continuous  navigation 
around  these  obstructions  by  means  of  a  lateral  canal. 

The  approved  project,  according  to  whicU  work  is  being  done,  based 
upon  the  survey  of  1872,  and  somewhat  modified  in  1857,  is: 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  canal  around  Big  Mus- 
cle Shoals,  built  by  the  State  of  Alabama  in  1831-'36,  and  abandoned  in 
1837,  by  constructing  a  canal  14.5  miles  long,  having  nine  locks,  with 
a  total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60  feet  wide 
over  Shoal  Greek,  with  the  neces^ry  permanent  dams  and  bridges  over 
the  several  creeks  and  ravines,  the  canal  trunk  to  be  from  70  to  120 
feet  wide  at  the  water  surface  and  6  feet  deep,  and  the  locks  300  feet 
long,  60  feet  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter 
sills. 

(2)  To  construct  at  Elk  Biver  Shoals  a  canal  1.5  mUes  long,  with  two 
locks,  having  lifts  of  12  feet  and  from  5  to  9  feet,  respectively,  and  of 
same  dimensions  as  the  locks  at  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed  rock 
of  the  river,  and  to  construct  stone  wing  dams  and  retaining  walls  t^ 
contract  the  waterway  and  to  check  the  velocity  of  the  current  at  cer- 
tain points;  as  modified  in  1890:  to  construct  a  lateral  canal  on  the 
north  bank  15,000  feet  long,  with  a  guard  lock  at  the  head  and  a  lock 
at  the  foot,  having  a  lift  of  12  feet,  and  of  same  dimensions  as  the  lock 
at  Big  Muscle  Shoals. 

During  the  fiscal  year  the  following  work  has  been  done: 

Elk  River  Division. — For  the  purpose  of  determining  the  amount  of 
excavation  necessary  to  make  -the  new  channel  along  the  left  bank,  a 
survey  from  Browns  Ferry  to  Lock  A  was  begun ;  the  transit  and  level 
lines  were  run,  but  the  soundings  were  interrupted  by  high  water;  the 
field  work  was  platted. 

The  drift  sluice  built  in  the  longitudinal  dam  which  forms  the  basin 
above  Lock  A  was  completed,  and  by  this  means  the  basin  was  kept 
comparatively  free  from  accumulations  of  drift  that  had  hitherto  been 
a  great  source  of  trouble.  The  sluice  is  opened  and  closed  by  means  of 
the  Parker  automatic  gate.  After  the  completion  of  this  gate,  the  un- 
completed portion  of  the  longitudinal  dam,  consisting  of  a  gap  650  feet 
long  in  the  tow-heads  opposite  Milton  Bluff,  was  finished  up  to  grade 
and  all  breaks  made  during  high  water  were  repaired;  1,510  cubic 
yards  of  broken  stone  were  placed  along  the  inner  slope  of  tiie  dam  to 
stop  leaks. 

Lock-keepers'  houses  were  built  on  the  Government  lands  at  locks 
A  and  B.  Several  small  ditches  were  cut  in  the  bottoms,  on  each  side 
of  the  canal,  for  the  purpose  of  draining  the  sloughs. 

Below  Lock  B  work  of  deepening  and  widening  the  channel  was  con- 
tinued by  dredging  and  blasting;  about  20,500  cubic  yards  were  exca- 
vated and  formed  into  an  embankment  on  either  side  of  the  channel. 
At  Nance  Eeef  all  loose  rock  was  removed  and  the  reef  blasted,  so  as 
to  give  at  extreme  low  water  a  depth  of  2.5  feet.  With  the  excavated 
material  a  training  wall  was  buUt  along  the  left  side  of  the  cut  to  deflect 
the  strong  cross  cuiTcnt  that  existed  during  low- water  stages.    Buoys 
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were  placed  from  Gilchrist  Chute  to  the  foot  of  IN^ance  Reef,  to  mark 
the  channel  to  be  followed  by  steamboats. 

Muscle  Shoals  Division. — The  gap  at  the  inner  end  of  the  wing  dam 
at  the  head  of  the  canal  was  closed. 

The  work  of  rebuilding  the  railway  along  the  to wpath  was  continued 
and  about  4.75  miles  built  during  the  year,  completing  the  track  from 
the  head^to  the  foot  of  this  division.  The  track  is  well  ballasted  with 
broken  stone  throughout,  and  a  new  40-pound  steel  rail  is  used  on  the 
side  nearest  the  canal.  The  bridges  along  the  line  were  strengthened 
by  lateral  bracing;  the  bridges  across  Blue  Water  and  Shoal  Creeks, 
being  unsafe  lor  the  new  locomotives  in  use,  the  former  was  strength- 
ened by  placing  intermediate  trestles,  thus  reducing  the  length  of  the 
spans,  while  the  latter  was  replaced  by  a  new  one,  composed  of  20-inch 
I  beams  with  lateral  bracing. 

The  quarrying  and  crushing  of  stone  at  the  Lock  4  quarry  was  con- 
tinued ;  the  product  was  used  in  ballasting  the  track,  and  also  placed 
along  the  inner  slope  of  the  canal  embankment  to  stop  leaks  and  to 
protect  the  slope  against  wash  by  waves  from  passing  boats.  About 
4.5. miles  had  been  thus  protected  by  March  1,  when  the  work  was  sus- 
pended, due  to  lack  of  funds. 

The  lockkeeper's  house  at  Lock  1  was  completed,  and  houses  were 
built  during  the  year  at  locks  2,  3,  4,  5,  and  6;  the  house  at  Lock  9  is 
finished,  except  interior  carpenter  work  on  lower  floor,  and  painting.  In 
addition  to  the  foregoing,  assistant  lock-keepers'  houses  were  built  at 
locks  3,  6,  and  9,  and  a  house  for  the  storajge  and  protection  of  prop- 
erty was  built  at  Lock  6.  Cisterms  were  built  near  the  houses  at  locks 
1,  2,  3,  4,  and  5. 

Ditches  were  dug  in  the  bottoms  along  the  canal  to  drain  the  sloug:hs. 

A  survey  of  the  canal  was  made  fi*om  Lock  2  to  Lock  4,  this  being 
the  portion  that  is  to  be  widened  and  straightened,  should  commerce 
warrant  it. 

Land  for  sites  for  lock-keepers'  houses  was  purchased  at  locks  5 
and  95  20  acres  of  land  at  the  mouth  of  Second  Creek,  damaged  by 
overflow  when  the  canal  trunk  is  filled  with  water,  were  also  bought. 

The  contracts  with  A.  R.  Perry,  of  Chattanooga,  for  the  construction 
of  a  dredge  hull,  and  with  the  Steam  Shovel  and  Dredge  Company,  of 
Bucjnms,  Ohio,  for  machinery  for  same,  were  completed,  and  the  dredge 
was  put  in  successful  operation. 

The  contract  with  Ed.  J.  Howard,  of  JeflFersonville,  Ind.,  for  the  con- 
struction of  a  light-draft  towboat,  has  been  completed.  The  boat  has 
been  used  to  carry  supplies  from  Chattanooga,  Decatur,  and  Florence 
to  both  divisions  of  the  canal,  and  from  the  canal  and  Florence  to  Riv- 
erton,  Ala.,  and  also  for  carrying  funds  for  the  payment  of  employes. 

For  details  of  work  done  on  the  two  divisions  of  the  canal  atteiilion 
is  invited  to  appended  reports  of  Mr.  W.  G.  Williamson  and  Mr.  W. 
A.  McFarland,  assistant  engineers,  in  local  charge. 

Little  Muscle  Shoals, — ^The  improvement  under  the  modified  project 
of  1877,  as  above,  has  been  practically  completed  by  cutting  a  channel 
2.5  miles  long  through  the  bed  rock  and  building  some  3  miles  of  rip- 
rap wing  dams.  The  results  obtained  are  not  satisfactory,  and  the 
project  was  accordingly  modified  in  1890,  as  before  stated. 

No  work  was  done  under  the  modified  project  during  the  year.  Five 
buoys  were  placed  to  mark  the  right  of  the  channel  to  be  followed  by 
steamboats. 

During  the  fiscal  year  $124,866.64  were  expended,  including  out- 
standing liabilities. 
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3.  FLORENCE,  ALABiiilA,  TO  THE  FOOT  OF  BEE  TREE  SHOALS. 

Colbert  and  Bee  Tree  shoals,  beginning  abont  22  miles  below  Flor- 
ence, form  the  principal  obstructions  to  navigation  during  the  low- water 
stages.  These  shoals,  which  may  be  considered  as  forming  one  con- 
tinuous obstacle,  are  8  miles  in  lengthy  with  a  total  fall  of  25  feet  at  low 
water,  and  at  this  stage  the  depth  in  the  channel  is  about  1.5  feet. 
Four  islands  divide  the  river  through  the  shoals  longitudinally,  and  the 
work  heretofore  carried  on  for  the  improvement  of  navigation  consisted 
in  building  riprap  dams,  which,  in  connection  with  the  islands,  confined 
the  water  to  the  chute  along  the  north  bank.  Increased  depth  was 
obtained  by  channel  excavation.  This  method  does  not  give  results 
adequate  to  the  present  needs  of  commerce. 

The  project,  adopted  in  1890,  contemplates  the  construction  of  a 
lateral  canal  on  the  south  bank  of  the  river,  7.8  miles  long,  150  feet  wide 
at  the  water  surface,  with  a  depth  of  7  feet.  A  combined  lock,  with  ^ 
total  lift  of  25  feet,  was  originally  intended  to  be  placed  at  the  lower 
end  and  a  guard  lock  at  the  head  for  use  when  necessary  at  very  high 
water,  the  locks  to  be  80  by  350  feet,  with  a  depth  of  6  feet  of  water  on 
the  miter  sills  at  extreme  low  water. 

This  project  was  modified  aft^r  the  detailed  surveys  of  1891  were 
completed  by  substituting  for  the  combined  lock  two  locks  of  12  and  13 
feet  lift,  respectively,  at  extreme  low  water,  and  separated  by  a  pool  1 
mile  in  length. 

The  survey,  begun  in  May,  1891,  was  completed  and  the  proposed 
(*anal  was  located  and  staked  out;  the  center  line  was  determined  after 
an  accurate  topographical  knowledge  of  the  ground  was  obtained  from 
the  preliminary  lines  run  to  include  the  entire  bottom.  The  section 
lines  were  also  noted.  A  complete  topographical  map  of  the  route  was 
made,  and  from  this  the  estimates  for  the  construction  of  the  canal 
were  based. 

With  the  approval  of  the  Secretary  of  War  negotiations  were  entered 
into  for  the  purchase  of  the  necessary  land,  so  that  work  might  be  com- 
menced on  the  construction  of  the  lowest  lock.  Satisfactory'  agreements 
have  been  concluded  for  the  purchase  of  269.66  acres  of  the  total  309.07 
acres  required,  and  the  matter  has  been  referred  to  the  Department  of 
Justice  for  examination  of  titles  and  preparation  of  deeds.  As  these 
examinations  have  hot  yet  been  completed,  no  work  of  construction 
could  be  done. 

As  soon  as  the  spring  freshets  subsided  the  center  line  was  marked 
by  monuments  and  referred  to  bench  marks.  In  order  to  ascertain  the 
exact  character  of  rock  for  lock  foundations,  test  pits  were  sunk  at  the 
proposed  gate  abutments;  but  one  of  these  reached  rock  at  the  close  of 
the  fiscal  year,  and  the  rock  was  examined  to  a  depth  of  4  feet;  in  an- 
other, rock  was  found  by  the  drills. 

Authority  has  been  granted  to  expend  $3,500  in  removing  a  few  rocks 
that  obstruct  the  present  channel  and  in  repairing  the  break  at  the 
junction  of  the  longitudinal  dam  and  Colbert  Island.  Nothing  was 
done,  as  the  water  remained  too  high  to  obtain  satisfactory  results. 

A  survey  was  completed  from  Florence  to  the  head  of  Colbert  Shoals, 
a  distance  of  21  miles,  and  detailed  examinations-  were  made  at  Tus- 
cumbia  Bar  and  other  reported  obstructions  below.  The  field  notes 
were  platted. 

Of  the  $150,000  allotted  for  this  section  of  the  river,  $30,646.67  were 
expended  during  the  fiscal  year,  including  otiits^ncjing  liabilities,  of 
which  nearly  $15,000  is  for  purchase  of  land.  ^ 
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jsee  River  below  Chatta- 
s  follows: 

$200.00 

...,_,-, '  50,ooi).or» 

.. ..,..  1,350.W 

1,4*16.14 

,,...  80,000.00 
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250,000,00 

,..  350,000.00 

- 262,500,00 

,.. ,. ,„,  250,000.00 

., 450,000.00 

,.,     3,620,45*3.91 

.'ork  is  coiKSoUfliitnl  with    that  for 
Blioals  (Ap]jt^juH\  B  B  1),  80  as  to 
VGV  below  Cli!ittanoo|2:a,  a.s  follows: 


rt/  Ktittrment, 

$340,885.56 

ring  fijiciLl  yiiiir. 196, 495.  95 

.....,,.,. 153, 389. 01 

A ,„., $\%mi.32 

incompletiifl  tout  rac  ta 2,  H()0.  00 

-—  22,664,32 

.- 130,725.29 

proved  July  13,  1892  .^^.. - 500.000.00 

r  ending  Jnne  341,  1893 f;3<X 725.29 

aI  for  eomplrtirm  of  ^'xiBtiiiijf  prnjef  t .  5, 837, 939, 81 

aljlj  expends!  in  liHtnl  yuar  imdiii;^  Juno 

2^155,000.00 

.dth  requirement*  af  sections  2  of  river  and 

1867. 


J  MR.    I>.   T,.    sun  LETT,  A8RTPTANT  EX<  SINKER, 


ne  rill  ring  the  fiscal  year  landing  Jutie  30,  1892,  on  the  Tcn- 
Jiattjrnooijrsi/reuii.,  and  Dec- a  tar,  Ala.: 

it  Whv'a]  ycartJm  fiurvey  of  tJiatpt*rtiou  of  tlie  river  Liiilinirefl 

find  SlieJIioound  liud  ri"arlnvltlic  head  of  Suck  Point,  about  11 

.><^a,  but  owing  to  uof;ivombIe  stage  of  tlio  river  no  soundings 

•n  taki'Ti,     On  July  2,  tbe  river  having  fulleu,  tlie  Kurvey  was 

at  Kelh  IVrrv*  ii  diKbinee  of  22,7  mih^y,  tbfoii'h   the  t^xamiua- 
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A  line  of  level*  was  run  from  the  end  of  the  Suck  8ur\'ey  to  Bridgeport  to  connect 
the  surveys.  This  gave  a  continuous  line  of  levels  from  Chattanooga  to  Widow  Bar, 
about  60  mUes. 

As  the  staee  of  the  river  at  the  time  of  the  survey  at  Guntersville  was  unfavora- 
ble for  the  obtaining  of  reliable  information,  after  the  river  had  reached  a  very  lo^v 
stage  closer  exaiuinations  were  made  and  low- water  fall  obtained,  lliis  opportiinitjr 
wiiA  taken  to  locate  permanent  bench  marks  at  the  head  and  foot  of  all  shoals  and. 
points  likely  to  require  improvement,  at  from  -4  to  .5  feet  above  water  surface,  so  that 
at  any  future  day  should  the  survey  be  continued  low- water  plane  could  be  readily 
established. 

The  low- water  plane  was  very  accurately  determined  from  Chattanooga  to  Bridge- 
port, as  well  as  the  high-water  slope.  All  levc^ls  of  the  surx'ey  were  referred  to  the 
zero  of  the  Chattanooga  gauge,  which  is  said  to  be  630.04  feet  above  mean  tide,  and 
is  the  lowest  water  ever  known.  Whenever  pi*acticable,  levels  were  taken  directly 
on  the  river  bed  without  reference  to  water  surface,  but  the  latter  was  always 
noted. 

The  discharge  of  the  river  at  a  3-foot  stage  was  obtained  at  a  cross  section  1  mile 
below  the  Chattanooga  gauge.  The  river  was  divided  into  sections  of  50  feet,  and 
a  number  of  velocities  taken  in  each  section.  The  total  area  of  cross  section  was 
7,900  square  feet,  and  mean  velocity  2.19  feet  per  second,  giving  a  discharge  of  17,301 
cubic  feet.  The  discharge  at  a  30-foot  stage  was  also  determined  at  the  same  cross 
section;  area  of  cross  section,  40,336  square  feet;  mean  velocity,  5.49  feet  per  second, 
giving  a  discharge  of  221,444  cubic  feet  per  second. 

During  the  winter  and  spring  tides  of  1892  detailed  obsorvations  were  made  of 
the  action  of  the  current  at  various  stages  from  5  to  38  feet,  and  surface  velocities 
taken  in  the  channel  at  all  important  points  to  determine  at  what  points  and  stages 
navigation  was  the  most  difficult.  From  these  observations  the  accompanying  talHes 
were  prepared  and  will  be  of  interest. 

Maps  of  all  portions  needing  improvement  were  drawn  on  a  scale  of  50  to  200  feet 
per  inch,  as  the  necessities  were  thought  to  require,  with  5-foot  contours  to  high 
water  mark. 

In  the  mountain  section,  the  obstructions  consist  solely  of  conglomerate  sandstone 
reefs  and  bowlders,  and  bars  of  rounded  sand  cobbU^stoncs  brought  down  by  moun- 
tain streams  entering  the  river.  An  analysis  of  the  stone  showed  as  follows,  and 
fairly  represents  all  rock  in  this  section : 

Silica 93.699 

Oxide  of  iron  and  alumina 5. 739 

Lime 0.298 

Magnesia 0.264 

At  Ross  Towhead,  Bridgeport,  Widow  Bar,  and  Guntersville,  the  rock  is  limestone 
dipping  either  up  or  down  stream  with  gravel  between  ledges. 

Ajb  soon  as  possible  after  completion  of  the  survey,  a  force  was  organized  and  the 
necessary  appliances  and  plant  secured  for  work  in  the  channel  at  1  umbling  Shoals. 
Three  cribs,  each  13  by  8.5  by  8  feet,  were  put  in  at  the  head  to  break  the  force  of 
the  water  while  excavating.  Twenty-eight  cubic  yards  of  rock  were  removed  from 
the  channel,  requiring  89  feet  of  holes  to  be  drilled.  The  excavated  material  was 
placed  in  the  cribs.  High  water  stopped  channel  work,  and  the  force  was  employed 
111  removing  bowlders  and  trees  from  the  banks  to  high  water. 

On  May  1  work  was  begun  at  Suck  Point  and  consisted  in  widening  the  cross 
section  by  the  removal  of  largo  bowlders  and  trees  along  the  bank  from  low  to  high 
water  mark. 

The  following  work  has  been  done  during  the  year:  Four  snags  romove^l  from  the 
channel  at  Tumbling  Shoals:  1,181  trees  cut  from  the  left  bank  and  2,270  from  the 
right  bank  between  the  head  of  Tumbling  Shoals  and  foot  of  Suck  Point:  342  trees 
cut  from  the  left  bank  at  the  Suck.  At  Poor  Horse  Bar  758  cubic  yards  of  rock 
blasted  and  removed^  at  Shoal  Point  l,766]cubic  yards  of  rock  were  removed.  At 
Suck  Point  5,559  cubic  yards  of  rock  were  blasted  and  all  excepting  1,339  cubic  yards 
were  removed.  One  thousand  and  eighty-five  feet  of  holes  were  drilled  in  rock  at 
the  Suck,  preparatory  to  blasting.  All  blasted  rock  wa«  boated  and  dumped  in  the 
big  eddies  between  the  shoals. 

Miscellaneous  work  consisted  in  the  erection  of  derricks,  platform  for  drilliug, 
repatrs  of  barges,  quarter  boat,  skiffs,  boating  of  coal,  supplies,  etc. 
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Statement  ahoicing  in  miles  per  hour  the  surface  velocity  of  current  in  channel  at  different 
readings  of  gauge  at  the  head  of  Tumbling  Shoals,  Tennmsee  Kiver, 


Gauge  readings. 

6.45. 

9.65. 

10.90. 

12.40. 

21.40. 

38. 

Eemarks. 

Tumbling  Shoals  . . 

Suckroint 

Suck 

Miles 
per  hour. 
5.12 
5.21 
7.43 
5.03 

Miles 

per  hour. 
4.18 
5.55 
7.52 

Miles 
per  hour. 

MUes 

per  hour. 

4.22 

6.32 

7.79 

Miles 

per  hour. 

5.38 

6.62 

6.79 

MUes 

per  hour. 

4.86 

7.17 

8.32 

5.75 
7.95 

Suck  Shoals 

Velocity   of  current  de- 

Kicbie  Point 

» 

6.92 

8.84 
4.73 

0.13 

10.25 
4.94 

croHses  as  river  rines  at 
Suck. 
Current  stnmg  at  high 
stages  only. 

Pot     

6.32 
6.92 

7.17 
6.15 

8.02 
4.82 

Skillet 

Statement  shotoing  diffei-ence  {in  feet)  between  high  and  low  water  at  important  points  be- 
iw^n  Chattanooga,  Tenn.,  and  Bridgeport,  Ala. 


Locality. 


Chattanooga 

Head  of  Kosa  Towhead  . 
Foot  of  Koss  Towhead . . 
Chattanooga  Creek 


Browns  Ferry 

Head  of  Wiliiams  Island. . . 

Jackson  Bar 

Head  of  Tumbling  Shoals. 
Fqpt  of  Tumbling  Shoals  . . . 

Head  of  Suck  Point 

Head  of  Suck 

Foot  of  Suck  Wall 

Head  of  Suck  Shoals 

Foot  of  Suck  Shoals 

Richies,  between  Suck  and 
Pot. 

Head  of  Skillet 

Foot  of  Skillet 

Kelleys  Ferry- 

Shelhnouud. '. 

Bridgeport 


Low- 
water 
faU. 


2 

3.84 

4.70 


7.18 
7.35 
11. 12 
11.8fi 
17.47 
17.51 
17.86 
19.58 
20.64 
22.  2.3 
22.  08 

24.12 
28.  74 
29.21 
32.71 
37.06 


1867, 
hi^- 
water 

fall. 


1.73 
1.18 


*55 


5.44 


7.79 
8.63 


24.13 


31.41 
'54.26 


1881, 
low- 
water  ele- 
vation, 


630. 64' 
628.64 
620. 80 
625. 90 


623.46 
6-23.29 
619.  .')2 
618. 78 
613. 17 
613. 13 
612.78 
611.06 
610 
608. 41 
607.66 

606.52 
6a3.90 
601.43 
597. 93 
593.58 


vation.   I     ®°*^^- 


688.64  I 


686.91 
687.46 


634.35 


58 


60.11 
61.56 


685.09 

61.63 

683.20 

64.42 

680.  85 
680.01 

68.07 
68.95 

666.50 
664.51 

58.84 
57.99 

657. 23 

.     55.80 

40.77 


Bemarks. 


United  States  gauge. 

United  States  gauge. 
Bend  at  Lookout 
Mountain. 

Above  bar. 

Bottoms  disappear. 


Foot  of  fall. 


Left    channel,    railroad 
bridge. 


REPORT  OP  MR.    W.   G.   WILLIAMSON,  ASSISTANT  ENGINEER. 

Summary  of  work  done  on  Elk  River  Division  of  the  Muscle  Shoals  Xanal,  from 
July  1,  1891,  to  June  30,  1892: 

(i)  Above  Lock  A, — Tlio  cross  dam  opposite  Miltons  Bluff  was  removed  by  tlie 
dredge :  1,352  cubic  yards  of  loose  rock  were  handled.  Eight  thousand  two  hundred 
and  eighty -six  cubic'yards  of  mud  and  sand  were  dredged  from  the  back  of  the  dam 
behind  the  tow-heads  just  below  Miltons  Bluff,  in  order  to  build  that  portion  of  the 
dam  wliich  was  incomplete.  Seven  hundred  and  twenty-two  cubic  yards  of  mud  and 
sand  and  clfiy  were  dredged  and  removed  with  shovels  from  the  cofferdam  surround- 
ing the  drift  sluice,  and  the  sluice  gate  prepared  for  use.  Three  thousand  five  hun- 
dred and  sixty-two  and  one-half  cubic  yards  of  stone  were  quarried  at  the  lUuff 
quarry,  9^^  cubic  yards  of  dimension  stone,  and  812  cubic  yards  of  Btrip])Lug  done. 
Fourteen  cubic  yardsof  st<me  were  cut  for  the  lock  masters'  houses  to  be  built  at 
Locks  A  and  B.  Two  hundred  and  twenty-seven  and  three-fourths  cubic  yards  of 
masonry  were  built  at  the  ends  of  the  drift  sluice.  The  sluice  finished-  and  put  to 
use.  Four  thousand  four  hundred  and  six  cubic  yards  of  riprap  dam  were  built  above 
Lock  A. 

(^)  At  Lock  A, — Forty-five  cnbic  yards  of  earth  were  excavated  for  a  drain  to  carry 
off  the  surface  water.  The  foundation  for  the  lock  master's  house  was  excavated. 
The  house  itself  built  complete,  as  per  plans.  There  were  19,27  cubic  yards  of  rubble 
masonry  in  the  foundation.  * 
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(3)  Between  Loeki  A  and  ^,^Ditcli«s  wens  dn|y  to  drain  th*^  »loiigtis  oii  both  aifles 
of  the  canaL    There  were  l,fi35  enbic  yards  i^artli  ei:  cava  Hon  in  the  ditcher. 

(4)  At  Lork  B.—Tha  foiindfttion  for  the  luvk  maater'ii  hause  at  Lock  B  ^aa  exra- 
i^stedt  ami  tUo  ToasoDry  wark,  19.27'cubic  yiirds^  built.  The  house  itsf^lf  wa«  Imilt 
uunipkte,  fl«  p«r  plana. 

(5)  Bel<tw  Lotk  B. — In  th(^  rhannel  bellow  Lock  B  dredging  wawrnn tinned,  with  th« 
nftfli«tttnc«  of  an  occasimiiil  bhist  vtlmn  the  rock  prove*!  ot  Um  sinlid  a  character  to 
be  handled  by  the  dretl^^e  aloDP.  Forty-iive  tinhii^  yards  of  solid  rock  were  tAkoti 
from  this  channel,  and  20,488  i^iibic  yards  of  lofia«  rock.  This  niaterial  was  forniofl 
into  »  bank  on  the  right  of  thf^  channel,  and  at  oxtrt^me  low  water  is  for  a  gpeater 
portion  of  the  length  of  the  cnt  exposed  to  view.  ¥ive  hundred  and  forty  six  cabic 
yards  of  scdid  rot?k  were  hhiel^^l  and  renioi'ed  from  Nanee  Reef  and  placed  on  eitlier 
iide  of  the  channel  na  guides  for  hoat-8  eroasiujyj  the  reef*  The  channel  and  its  ap- 
pfOftt^hea  are  very  much  iLnpn>ved.  8ix  buoys  were  anohf»red  aloni;  the  chflnn<?l  froni 
Kcnce  Heef  to  Gilchrist  Chute,  indicating  the  ehanuel  t^?  bo  nsofl  by  st-camlioat*!, 

(6)  MiseellaneQUif. — This  work  coEibi.Htc^d  m  repairing  the  visisele  and  t<mli  beloTij^' 
Ing  t-n  the  plant;  bo^Hnjc  nirtlerial|  not  only  from  point  to  point  of  the  work,  but  a1«o 
from  l>ecjihir  to  this  divi**iii)ii  mid  the  lower  divisi*m ;  liojitiiij^  vvotnl  and  c-fial,  liii^nj- 
in^  i^nippliets»  (ilun  prniii^  toulH  for  the  ti  nan  \ ,  nicii]  iti^^  Eni^iTHiT  quarU^ra^  the 
kitrhens  iind  houwii^  lor  the  lahoreTS,  hiuibng  w  l>crI  ;thd  watiT  tu  the  qnarters.  Tb© 
dredge  Harwood  and  steam  t-owboat  Elk  required  frequent  repairs,  and  were  very 
ciftfin  drawbacka  to  the  jirompt  execution  of  work.  The  bargea  for  boating  matcirial 
iifid  the  derrick  boat**  all  required  oceaaioual  npavn*  and  caulking. 

The  mlBceilaneous  work  couwJ»t<^cl  in  general  care  of  eugincor  property,  repair  of 
earsi,  locouvotJve*<,  and  toolw,  haudhug  of  wood  and  coal,  hauling  men  to  and  from 
w  oik,  etc. 

RerORT   OF  MR.    W.  A.    M'FARLAKD|  assistant  KNGmii^KR.        * 

Sumrn.'iry  of  Work  on  th©  Jluficle  Shoals  Dh-iaion  f^oin  July,  lfi^91,  to  June^  1^2, both 
im'iuAi\"e-.  • 

Ahovti  /.fl0fc  1. — The  gap  formerly  eKiating  tlirotigh  the  wing  dam  near  its  shore  end 
has  lieen  cloaed|  2,300  cubic  yards  of  e^irth  aiul  67  ruhie  yarfls  of  Btone  being  ua«fl  in 
the  work. 

Lockmastcr's  house  at  Lock  I. — ^Thia  house  was  painted  inside  and  out,  and  f^light 
repairs  were  nuide  to  doora  and  windows*  It  is  now  eompleteil  and  occupied,  A 
masonry  elatern  having  a  iaparity  of  1,130  euhie  feet  was  also  built. 

Th»  lockmaaters^  htrueea  hnilt  during  the  year  are  two-8t*»ry  frume  buildings,  hav- 
ing two  rooms  and  an  olliee  on  the  lirat  door  and  three  rooms  on  the  liecond;  tUry 
are  anp ported  on  mas^mry  wall  and  piers,  containing  27  cnblc!  ynrds.  c^xcept  I^oc-k  ^r 
where  ^  cubic  yards  were  used,  have  ilouble  liuor^,  atorm  sheathing  and  sidings  and 
are  plaaterftd  throughont.    They  were  hnilt  at  the  following-named  loeka; 

At  LoGk  f» — House  complet-edj  cistern  of  800  cubic  ft^d  capacity  built. 

At  Li^tk  S* — Kouae  completed;  ciatem  of  8iXI  cubic  feet  cajiacity  built. 

At  Lmk  4^ — House  complok^d  and  occupied* 

At  Lock  3. — Houae  c-ompleted;  ciatem  of  800  cuhie  feet  capacity  built. 

At  Liivk  6. — House  complete*!  and  occupied. 

At  Lock  i?,^irnuHe  cc>mpleted  except  interior  finishing  on  lower  floor  and  painting. 
Honises  for  assiHtant  Vo<  kuijirtters  were  Iniilt  at  I^iocks  Hj  H.  and  0;  thewe  are  one-^story 
bnildinj^s  of  three  rooms;  tliey  .-irf*  rnmpleted  and  occupicil. 

Ji^ihaay  cnjift/rHC^iofi.-^  Twenty- four  I  h  on  sand  live  hundred  and  seventy'- fit'e  feet  of 
tr.'ick  were  laid,  romp  le  ling  the  lint*  and  making  lot  id  length  of  track  75,075  feet. 
The  l>ei^t  of  old  rails  on  hand  were  used  ou  side  rd'  track  fartUeat  frtim  the  eanal|  a 
new  4f>-pound  at^^el  rail  being  used  on  the  cansd  sidr.  Oak  hevvt^d  ties  7  feet  by  7 
iinheH  by  H  inches  were  laid  and  the  wlnde  well  ballasted  with  broken  atone.  Two 
thousand  iiinl  seventy-two  cubic  yards  of  stune  were  m-usbed  for  ballast,  and  about 
an  equal  auionot  of  quarry  chips  and  natural  broken  statue  were  placed  in  the  work* 
Bhort  ipur  tiaeks  to  facilitate  the  hmidling  of  cara  were  put  in  at  Locks  1,  2,  3,  4j  5 
aud  6. 

rating  anhanlmrni  r»/ can  a?* —The  w^ork  (>f  quarrying  and  crusb  in  g  stone  at  Lock  4 
QuaiT^'  for  the  purpose  of  paving  iinier  slnju.*^  uf  canal  eiubinikiiirnt^H  watt  contmueil 
tnitil  the  end  of  February,  when  the  work  wuti  discontinued  fur  hick  nf  funds.  Fol- 
lowing is  a  summary  of  work  done  during  the  year^ 

Stone  quarried ._,.,.... .-..,.. 9,063 

Earth  j^ttijiped  from  qaorTy ..___... ..,,.. 3,995 

Stone  crushed ...........,,., ..**.,_... . . , . . 7,  787 

This  ernshed  atone  was  placed  on  the  inner  alojiaa  of  the  cana]  embankmeiits,  oot- 
erin^  a  lengtJi  oi  7,500  yards  (4,3  miles;. 
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A  hoase  for  the  storage  of  engineer  proj^erfcy  was  built  at  Lock  6^  this  is  a  two- 
story  fraune  building,  strongly  built,  supporietl  on  stone  masonry  piers  containing 
about  20  cubio  yards;  is  46  feet  by  22  feet  on  the  ground  plan,  and  has  on  the  first 
floor  an  office  and  bed  room:  it  is  completed  and  occupied.  ' 

Bridges. — Blue  Water  Bridge  was  strengthened  by  placing  in  t^ach  of  the  9  spHiis 
intermediate  trestles  consisting  of  two  upright*  with  diagonal  bracing. 

The  bridge  across  Shoal  Creek^  26  spans,  has  been  entirely  rebuilt,  the  old  9-inch 
steel  I  beams  and  rod  braoing  being  removed  and  replaced  by  simple  20-inch  wrought 
iron  I's ;  the  old  9-inch  steel  Ts  were  cut  into  suitable  lengths  for  use  as  cross-brar- 
ing  on  the  new  bridge,  and  were  riveted  to  the  web  of  the  20-inch  Ts  with  angle 
plat<e8  and  three-quarter-inch  rivets.    The  new  bridge  is  completed  and  in  use. 

vThe  wooden  cushions  formerly  used  to  support  the  ends  of  I  beams  of  bridges  at 
Second  Creek,  Ilelltown  Branch,  and  Douglass  Brancli  were  replaced  with  stone. 

Cross-bracing  shnilar  to  that  used  on  the  new  Shoal  Creek  Bridge,  was  put  on 
bridges  at  Second*  Creek,  Hell  town  Branch,  DougLnss  Branch,  Pour  Mile  Creek,  and. 
Six  Mile  Creek. 

Ditching. — Ditches  having  an  average  cross-sectional  area  of  12  square  feet  were 
dug  outside  of  the  caniil  cmbaukment,  for  the  purpose  of  intercepting  leakage  from 
the  canal,  at  the  following  locations : 

liiiicar  feet. 

Above  Lock  2 2,520 

Between  Locks  4  and  5 4, 593 

Between  Locks  5  and  6 *--j 2,400 

Opposite  Lock  6 350 

Between  Locks  6  and  7 1, 686 

Total 11,549 


COMMERCIAL  STATISTICS. 

Between  Chattanoogaj  Tenn,,  and  Decatur,  Ala, 


Year  ending  June 

' 

Tear  ending  June 
30— 

1891. 

1892. 

189L 

1892. 

TiVLtoher 

Tons. 

653 

580 

2 

1,16« 

61 

93 

Tons. 
3,113 
3,038 
621 
7,396 
1.054 
285 

General  merchandise 

IjOSb  and  wockI    ...     .       .... 

Tons. 

451 
37,500 

Tons. 
10, 036 
45  755 

Cotton 

Live  stock 

Iron 

2,250 

Grain 

SlaveB 

5,272 

Floor 

Total 

Cotton  seed ,.. 

40,306  1       7S  ftS>n 

' 

Between  Florence,  Ala.,  and  Padueah,  Ky, 


Iron 

Stares 

L  umber . . . 

Cotton 

Peanuts . . . 
Live  stock 
Hoop  poles 
Grain 


Year  ending  June 
30— 


1891. 


Tons. 

10,299 
3,427 

29.172 

5,029 

<,294 

1,384 

473 

14,843 


1892. 


Tons. 
6,970 
3,986 

24,742 
6,105 
4,649 
2,189 
5,699 

18,249 


Flour  

Cotton  seed 

Sand 

General  merchandise 

Lo^rs 

Railroad  ties 

Total 


Year  ending  June 
30- 


1891. 


Tons. 

6,409 

1,194 

2,160 

28,993 

297.789 

30,000 


435,466 


1892, 


Tons. 

6,073 

Wo 

2,353 

36,114 

71,336 

46,749 


236,209 


The  statement  of  the  commerce  between  Florence,  Ala.,  and  Paducah,  Ky.,  shows  an 
appart»nt  decrease  of  199,257  tons.  This  is  due  to  fewer  loffs  Uavinjj  been  towed  dur- 
ing the  fiscal  year  ending  Jnne  30,  1892,  than  during  that  ettdiug  June  30,  1891* 

There  13  an  (^^ttial  increase  in  stapleo  of  27,1^  tons. 

/"^  T 
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l^mt^h.  '  Bipsdlh    Defith.  j  Toniuige. 


Bit ff' f^u  Chattatiottt/a,  Trmn,.  tmd  Sft'ivtur,  At^. 

IH^Ift.       .„. .,- ,,., 

iUttde., * ,— ,*,e,»,, «... 

B.  K.  ITrttuij?--. 

K.Citimt*>r    ,-, , ,. _„-„..„„...! 

WvHh  City, .,..,,,., 

J.k  Htij;hp*,.,,;.,i , .,.. » ; 

l*liiti*i*k  —  .--. . ,--- —  *-  .' 

RT.O^l^-fl-... ...^... ............. ........ 


#>v^ 


Itft"tr  Fl^frr^i^f,  At.a. 


i.iljorSlnmdiL.. 


Ima  Apf 


L«J7.  :iO 

!f»    15 

i;h.  01 

107.  00 


aWi7.57 


CC2. 


OPERATING  AOTJ  CAEE  OF  MltSCLE  SHOAXS  CAKAL,  TENNESSEE  KR^KR. 

The  Muscle  Shoals  Caual,  which  baa  been  in  the  cniu^se  of  coastruc- 
tioii  Hince  1875,  was  formally  opeued  t**  public  traffic  on  the  10th  day 
of  Xoveunbcr,  IHOO. 

The  cauail  consists  of  two  settiona^  the  Elk  Tlivcr  diviBion  and  the 
JIUBCle  Shoals  division.  The  foruier  is  l.r>  niiles  long  and  has  two  lock^, 
each  60  by  aOO  feet,  with  a  totiil  lift  of  23  ft^ot-  The  Muscle  Shoals  di- 
vision, be<?innii]g  about  6  miles  l*t*luw,  in  11,5  miles  long,  and  haa  been 
coijstrncted  by  rebuilding  and  enlar gin jLj  thi^  oltl  canal  built  by  the  State 
of  Alabama,  1831-1836.  This  canal  was  used  for  one  season,  but  the 
obstructions  in  the  river  above  and  below  permitted  navigation  only 
during  certain  stages  of  the  water.  As  no  funds  were  appropriated 
for  its  maintenance,  it  was  abandoned  in  1837. 

As  reconstructed,  this  division  contains  nine  locks  of  same  dimen- 
sions as  those  in  the  upper  division,  with  a  total  lift  of  85  feet. 

During  the  past  fiscal  year  the  canal  has  been  maintained  in  working 
order,  and  the  only  delay  to  traffic  was  for  about  two  hours  in  January, 
when  the  level  below  Lock  6  was  necessarily  emptied  to  permit  the 
closing  of  several  small  leaks. 

A  comjdcte  patrol  of  the  embankments  was  made  daily  for  the  pur- 
pose of  detecting  leaks,  and  these,  when  likely  to  be  serious,  were 
repaired  at  once. 

A  break  50  feet  in  length  occurred  at  the  west  abutment  of  Sixmile 
Dam,  extending  down  to  rock,  or  a  depth  of  about  15  feet;  994  cubic 
yards  of  earth  and  142  cubic  yards  of  rock  and  broken  stone  were  used 
in  its  repair.  A  serious  break  occurred  on  April  21  on  the  north  side 
of  the  canal,  extending  75  feet  from  the  east  abutment  of  the  aque- 
duct, and  down  to  a  depth  of  20  fVct  below  the  top  of  the  embankment. 
In  rei)airing  the  breach,  2,300  cubic  yards  of  broken  stone,  gravel,  and 
earth  were  used,  besides  130  cubic  yards  of  heavy  riprap  placed  on  the 
outer  slope  near  the  toe. 

A  large  number  of  small  leaks  on  both  divisions  of  the  canal  were 
sto])i)(Ml  by  the  use  of  broken  stone,  gravel,  and  clay. 

The  valves  for  emptying  and  tilling  the  locks  have  been  very  troublQ- 
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some,  and  have  required  frequent  repairs.  At  Lock  7  an  old  valve, 
having  given  out  entirely,  was  replaced  by  a  new  lift  valve  witli  coun- 
terbalance and  pawl-and-ratchet  lifting  gear,  designed  by  Mr.  W.  A. 
McFarland,  assistant  engineer,  which  gives  better  satisfaction.  Two 
cast  iron  balanced  valves,  working  on  vertical  shafts,  were  put  in  at 
Lock  6,  and  work  well,  being  easily  handled  by  one  man. 

The  amount  of  sediment  removed  from  the  canal  by  the  dredges  is  as 
follows: 

Cubic  yards. 

Above  Lock  A  ("by  dredge  Harwood) .* 750 

Above  Lock  1  (by  Bucyrus  dredge 9, 500 

Below  Lock  2  (by  Bucyrua  dredge) 60 

Between  Lcrcka  3  and  i  (by  Bucyrua  dredge) 9, 500 

Between  Locks  4  and  5  (by  Bucyrua  dredge) 7, 650 

Between  Locks  5  and  6  (by  Bucyrua  dredge) 500 

Total ? !... 27,960 

The  old  cofferdam  at  Second  Creek  was  also  removed. 

The  heavy  rains  in  April  caused  the  water  in  the  canal  to  rise  2  feet 
above  Lock  2,  and  200  cubic  yards  of  filling  were  washed  from  behind 
the  lower  wing  wall.  This  material  was  deposited  immediately  below 
the  lock  and  had  to  be  removed  by  hand. 

Five  thousand  eight  hundred  and  ten  logs  were  removed  from  the 
canal  above  Lock  A  and  five  snags  pulled;  nearly  all  of  this  drift  was 
turned  into  the  river  through  the  drift  sluice.  Two  hundred  and  sev- 
euty-four  logs  were  removed  from  the  canal  between  Locks  A  and  B. 
Weeds  were  cut  from  the  towpath  from  Lock  1  to  Lock  3,  and  from 
Lock  4  to  Lock  9. 


A  locomotive  has  been  used  to  tow  barges  through  the  camjl^-An^-it' 
has  been  very  useful  in  assisting  tows  and  steamboats.   ^^-^ 

Ahatract  of  allotmenla. 

November  28,  1890 $40,000.00 

Jnly  1,1891 31,792.01 

Total : 71,792.04 

Eaiimate  of  fundH  needed  from  appropviation  for  opcraiin(j  and  care  of  canala  and  other 
worka  of  navigation,  indefinite,  to  be  applied  to  current  ex})en8€s  in  operating  the 
Muacle  Shoala  Canal  from  July  i,  ISOJ,  to  June  30,  1S9S. 

A  Jiiouiit  re(^nired  for  fiscal  year  ending  Juno  30,  1893 $60, 000. 00 

1  Alance  remaining  from  allotment  of  preceding  year,  exclusive  of  out- 
standing liabiUties 11, 767. 10 

Additional  aUotment  required  for  fiscal  year  ending  Juno  30, 1893 45, 232. 90 

To  be  expended  as  follows : 

1  assistant  engineer,  at  $175  per  month 2, 100 

I  master  mechanic,  at  $100  per  moutli 1,  200 

II  lockmasters,  at  $75  per  month  each 9,  IKK) 

11  assistant  lock  masters,  at  $40 per  mouth  cath 5,  280 

1  clerk,  at  $100  per  month 1, 200 

1  engineer  at  ma^-hine  shop,  at  $60  i-vv  vaouX h Drgitiretf  y>r Vni^  ™ 

1  telephone  line  man,  at  $50  per  juonih 600 

2  blacksmiths,  at  $75  per  month  eacli \ 1, 800 

1  carpenter,  at  $80  per  month 960 

2  overseers,  at  $80  per  month  each 1, 920 
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Statement  of  traffic  through  the  Muscle  Shoals  Canal  during  the  fiscal  year  ending  June  SO, 
189S,  compared  with  the  traffic  during  the  seven  and  two-thirds  months  of  the  fiscal  year 
ending  June  30, 1891,  during  which  the  canal  was  open  to  traffic. 


Year  ending  June 
30- 

1801. 

1802. 

St^xftmera ,  r      - 

number.. 

26 
19 

7 

50 

Rarfirea 

do 

58 

^^::::::::::::::^:::::::::::::::::::::::: 

do.... 

11 

'MiartAll&nAnnii  nrftft..    .                         

do 

13 

Tonnage 

tonn.. 

4,257 

6,189 

do.... 

I^mnher........... 

B45 
157 
866 
640 
678 
130 
280 

730 

Cotton 

do.... 

109 

Grain 

do.... 

1,685 

flour -           

do.... 

^^\m 

Oak  extract 

♦ do.... 

. .., do.. .. 

1,056 

liOCS 

do.... 

900 

Iron.... 

, do-... 

1,130 

Coal 

do 

315 

Total   ....             .  .             .        - 

8.206 

176 

6,015 

FaAseufzera  .... 

nninlinr. . 

1,012 

*  Included  in  general  merchandise. 
The  above  statement  is  exclusive  of  supplies  brought  by  United  States  steamers. 


Detailed  expenses  incurred  for  operating  and  care  of  Muscle  Shoals  Canal  during  the  fiscal 
*  year  ending  June  30, 1892, 


Office  and  adminia- 

Operating,  care,  repairs,  et<5. 

tration. 

Locks  A  and  B. 

Loclcs  1  to  0. 

1 

.2 

1 

H 

J- 

1 

°3 

CO 

i 

•ft 

H 

1 

$1,643.67 
1,729.00 
1,619.00 
1,680.00 
1,812.00 
1,620.00 

1,040.00 
2,570.16 
2,561.50 
2,  897.  52 
2,599.h0 
3, 010. 05 

9B 

i 
1 

H 

i 

1801. 

Jnly. 
Aug  - 

^t: 

Nov  . 
Dec. 

1802. 

Jan.. 
Peb.. 
Mar  . 
Apr  . 
May. 
June. 

$175.00 
175.00 
175. 00 
175.00 
175.00 
175.00 

108.  -iO 
2^.00 
255.00 
255.00 
255.00 
255.00 





$9.'26 
7.00 

$175. 00 
175.00 
175.00 
175.00 
175.00 
175.00 

198. 30 
255.00 
255.00 
255.00 
264-25 
262.00 

$250.00 
567.92 
634. 13 
200.00 
479. 05 
401.66 

386.33 
658.33 
380.00 
380.00 
330.00 
314. 67 

$53.86 
61.17 
67.6:{ 
5U.14 
i>8. 17 
55.35 

54.96 
70.76 
52.61 
51.50 
63.10 
04.95 

$3.29 

"'6.86 
38.75 

"eo.'oo 

$307.  ir. 

629. 09 
608. 62 
288.89 
637.22 
457. 01 

441.29 
629.08 
432. 61 
431.  50 

383. 10 
469.62 

$195.47 
212.68 
190.42 
190.70 
201.42 
192.40 

250.52 
263.02 
260. 79 
185.99 
224.68 
249. 58 

"  '$89.*94 
'  'i54.'85 

1,600.66 
471.67 
333. 25 
156. 67 
425.00 
646.86 

$1,839.14 
1,041.68 
1,800.42 
1, 969. 64 
1,813.42 
1,967.25 

3,881.18 
3, 304. 85 
3,  i55. 64 
3,  240. 18 
3.230.38 
3,005.49 

$2,321.29 
2, 745. 77 
2, 593.  04 
2, 433. 53 
2, 525. 64 
2,  599. 26 

4,520.77 
4,188.93 
3,843.15 
3, 926.  G8 
3, 897. 73 
4,637.11 

2,523.30 

16.26 

2,589.65 

4,782.09 

724.19 

108.90 

5, 615. 18 

25,482.70 

2,626.67 

3,068.80 

32,078.17 

40, 232,  90 

Digitized  by 


Google 


INDEX. 


Subject. 


Page. 


Parti.         Part  II.       PartlU.      Part  IV, 


Ante  Bay  Harbor,  Minn.,  improvement  of. 

Annapee  Harbor,  Wis.,  improvement  of — 

A  l(»l>ama  Rivor,  Ala.,  improvement  4»f I 

Albany,  Oregon,  oonHtrnction  ot  bridge  across  Wil- 
lamette River  by  city  of. 

AllM'marle  and  Raleii^h  Railroad  Company,  bridgo  of. 

Alliemarle   Sound,  N.  C,  improvement    of  inland 
route  between  Norfolk  Harbor,  Va.,  and 

Alexandria,  Vn.,  constraction  of  bridge  acixma  Hunt- 
ing Creek  at 

AlffCT  Slouch,  Wivali.,  construction  of  bridge  of  Wah- 
kiakum County  arroaa 

AUe;;lien  V  Bridge  Company,  bridge  of 

'  Allotfheny  River,  Pa.: 

Bridge  at  Oil  City,  construction  of . .  — 

Bridge  at  Sixth  street,  Pittsburg,  constmotion  of 

Herr  Island  Dam,  construction  of 

1  m  provemen  t  of 

A  lloaray  Creek,  N.  J.,  improvement  of 

Altamaiia  River,  Ga.,  improvement  of 

Amite  River.  La.,  improvement  of 

Anacoatia  Rivor,  D.    C,  establishment  of  harbor 
lines  in 

An  acostia  River,  D.  C,  examination  and  survey  of. . . 

Aimcostia  River,  D.  C,  improvement  of 

Anderson,  Harvey  W.  (schooner),  removal  of  wreck 
of. 


Apalachicola  Bay,  Fla.,  improvement  of 

A imlaehicola  River,  Flo.,  improvement  of 

Appomatt'OX  Jti  vcr,  Va.,  improvement  of 

A ppoqninnimink  Rivor,  Del.,  improvement  of 

Aquia  ('reck,  Va.,  improvement  of 

Arkansan  River,  improvement  of 

Arkannaj*  River,  removal  of  obstructions  in 

Artliur  Kill,  N.  Y.  and  N.  J.,  improvement  of 

Arthur  Kill,  N.Y.  and  N.  J.,  moditirntion  of  harbor 

liiii's  in 

Ashland  Harbor,  Wis.,  imjirovenipnt  of 

Ashley  River,  S.  C,  improvement  of 

Ashtabula  Harbor.  Ohio,  improvement  of 

Atkins  Bay,  Me.,  at  Phippsburg,  construction  of 

bridge  across 

Au  Sable  Harbor,  Mich.,  improvement  of 


Back  Cove,  Portland,  Me.,  improvement  of  channel 
in 

Baguduce  River.  Me.,  improA'ement  of 

Bahlwin  Ferry,  Miss.,  construction  of  bridge  across 
Big  Black  l^iver  at 

Ballast,  dumping  of,  in  api^roaches  to  NeV  York 
Harbor,  and  recommendations  and  pi'oposed  legis- 
lation to  prevent 

Baltimore  Harbor,  Md.,  improvement  of 

Bar  Harbor,  Me.,  construction  of  breakwater  at 

Barnstable  County,  Mass.,  construction  of  bridge 
across  Cohasset  Narrows  by  Plymouth  County 
and 


Barren  ^ivcr,  Ky.,  operating  and  care  of  lock  and 
dam  on 

liartholomew  Bayou,  La.  and  Ark.,  improvement  of. . 

Bastrop  Bayou,  Tex.,  construction  of  bridge  across  . 

Battalion  or  Engineers 

Bay  City,  Wasn.,  construction  of  bridge  across 
i4onth  Bay,  Elk  River,  at 


Bay  Ridge 'Channel,  New  York  Harbor,  improve- 
tof. 


ment 

Bayonne,  N.  J.,  modification  of  harbor  lines  in  front 
of. 
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Eayoiti  Bartholomew,  La.  and  Ark.,  improvoment  of. . 

Bayou  Basuf.  X.a.,  improvemcut  of 

Bayou  Courtablenu,  La.,  improvement  of 

Bayon  D'Arbonnie,  La.,  improvement  of 

Bayou  Lafourche,  La.,  improvement  of 

Bayou  Ma^on,  Ls.,  improvement  of 

!Ilayoa  ilanchac.  La.,  improvement  of ^ 

Bayou  IMaqucmine,  La.,  improvement  of 

*  Bayou  PIaqnemine,La.,prevention  of  further  caving 

at  month  of 

Bayon  Kondeway,  La.,  improvement  of 

Bayou  Teuhe,  La.,  improvement  of 

JJayou  Teche,  La.,  removal  of  wreck  in ^. 

Bayou  Tcrrelnmne,  1  Ji.,  improvement  of 

Bayou  Vhial,  La.,  improvement  of 1 

Beaufort  Harbor,  N.  C,  improvement  of 

Beaufort,  K.  C,  improvement  of  inland-  waterway 

l)etween  New  River  and *, , 

Beaufort,  K.  C,  improvement  of  inland  waterAvay 

between  Newbem  and /. . 

Beau  fort  River,  S.  C,  improvoment  of 

Beaver  River,  Pa.,  construction  of  movable  dam  in 

Ohio  River  below  mouth  of 

Belfant  Harbor.  Me.,  improvement  of s . . 

Bellamy  River,  N.  H.,  improvement  of 

Bellingham  Bay,  Wash.,  establishment  of  Iiarbor  lines 

in 

Big  BLick  River,  Mias.,  at  Baldwin  Y&rry,  construc- 
tion of  bridge  across 

Big  Bhick  River,  Miss.,  improvement  of 

Big  Hatchee  River,  Tenn.,  improvement  of 

Big  Hocking  River,  Ohio,  improvement  of , 

Big  Sandy  River,  improvement  of  Le visa  Fork  of.  Ky. 
Big  t:>andy  River,  improvement  of  Tug  Fork  of,  W. 

V  a.  and  Ky 

Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of. . 
Big  Stone  Lake,  Minn,  and  S.  Dak.,  examination  and 

survey  of . .  j 

Big  Suirflower  River,  Miss.,  improvement  of , 

Bills  to  authorize  construction  of  bridges,  examina- 
tion of 

Biloxi  Harbor,  Miss.,  improvement  of 

Black  Ci-eek  Slioal,  Lake  Ontario,  survey  of 

Black  Lake  Harbor,  Mich.,  improvement  of 

Black  River,  Ark.  and  Mo.,  improvement  of 

Black  River  Harbor,  Ohio,  improvement  of  *. 

Black  River,  La.,  improvement  of 

Black  River,  Mich.,  at  Port  Huron,  improvement  of. . 

Black  River,  Mitth.,  improvement  of  mouth  of 

Black  River,  Mo.,  ini)m>vement  of 

Black  River,  N.  C.,  improvement  of 

Black  liock  Harbor,  Conn.,  impi-overaent  of 

Iflack  WarriorRiver,  Ala.,  Ijet  ween  Tn»ca1oosa  and 

Danit>lK  t'reek,  improvement  of 

Block  Island,  R.  I.,  improvement  of  harbor  of  refuge 

at 

Bloo<1  River,  La.,  improvement  of •. . 

BluiF  Creek.  Miss.,  improvement  of 

Boanl  of  Kngiucers,  The: 

Members 

Members,  additional  duties  of 

Personal  inspe<?tions 

Reports  rcndfired 

Boards, examinations  by*. 

Delaware  Bay,  harbor  of  refuge  near  month  of. . . 

Hudson  River,  N.  Y 

Pacific  coast,  deep  harbor  between  Points  Dunie 
and  Capistrano,  ('al 

Ship  canal  to  connect  lake«  Union.  Wssliington, 

and  Samamish  with  Puget  Sound,  Wash 

Bcpuf  Bavou  (or  River).  Ln.,  improvement  of 

Bogue  Cfiitto.  La.,  improvement  of 

Bogne  Falia,  La.,  improvement  of 

Bogue  Sound,  N.  C,  Improvement  of 

Boston  Bridge  Company,  bridge  of 

Boston  Harbor,  Mass.,  improvement  of 

Boston.  Mass.: 

Bridge  between  Q  street  and  Castle  T.sland,  con- 
struction of,  by  iMirk  commissioners 

Bridges  across  Charles  River  at  Market  and 
Arsenal  streets,  reconstruction  of,  by  city  of.. 

Fortifications  for  defensie  of 

Kining  casemates  at. 
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Boston,  Pa.,  coii«imction  of  bridge  across  Yongliio- 
gheiiy  River  at 

BMcrue,  Mass.,  construction  of  bridge  across  Cohaa- 
set  Ifaraftwa  at  town  of 

Brndy,  Agatlr»  (oaual  )K)at),  rcnnovnl  of  wreck  of. . . . 

Brnmlywme  Cr(*«k  ai  Wilmington,  Del.,  construc- 
tion of  bridge  acniss 

Brazoria   Conuty,    Tex.,    conatruction    of  bridges 

.    acro.4.s  Bastrop  and  Chocolate  bayous  by 

Brazos  River,  Tex.,  btdow  Waco,  examination  of 

Brazos  Santiago  Harbor,  Tex.,  hnprovcmciit  of . . 

Breakwaters,  etc.,  occupancy  or  iniury  of 1 

Breton  Bay.  Md.,  iniprovcmeut  of  hiurbor  at 

Bridgeport  Harbor,  Conn.,  improvement  of 

Briily:es  across  navigable  waters,  construction  of 

Bridges,  examination  of  bills  to  authorize  construe- 
ti<ni  of 

Bridges  obstructing  navigation 

Bristol  Landing,  Md.,  construction  of  bridge  across 
Patuxent  River  near 

Broadkiln  River,  Del.,  improvement  of. 

Brooklyn,  N.  Y.,  bridge obstrncting  Newtown  Creek, 
at  Meeker  avenne ^ 

Brooks  Slough,  Wash.,  construction  of  bridge  of 
Wahkiakum  County  across 

Browneys  Island,  Me*.,  removal  of  wn^ck  off 

Browns  Jreek,  N.  Y.,  improvement  of 

Bnicc  (bark),  removal  of  wreck  of • 

Brunswick  Harbor^^da.,  improvement  of 

liruuswick  Outer  Bar,  Ua.,  exaniiuntion  and  survey 
of. 


Pag«. 


^  Buckhnnnon  River,  W.  Va.,  improvement  of j 

*  Btidds  Inlet,   Wash.,  examination  and  survey  of 

Ol  vmitia  Harbor  to  deep  water  in 

Bnftulo  Bayou,  Tex.,  at  Houston,  bridges  obstruct* 


in<j. 


Jiuttalo  Bayou,  Tex.,  improvement  of 

Buffalo  Bluff,  Fla.,  reconstniction  of  bridge  across 
St.  Johns  River  at^ 

Buffalo  Harbor,  N.  Y..  improvement  of 

linildings  and  grounds,  public,  improvement  and 
cjire  of 

Burlington  Harbor,  Vt.,  improvement  of 

Iluttermilk '  Channel,  Now  York  Harbor,  improve- 
ment of , 


Cai'he  River,  Ark.,  improvement  of 

C'ahaba  River,  Ala.,  imjirnvonicnt  4>f 

Calcasieu   River,  La.,  improvement  of  mouth   and 

passes  of 

Californin,  department  of,  report  of  engineer  officer.  .- 
Caloosahatchee  River,  ?'la.,  mipruvement  of  . 

';uhimet  Harbor,  111.,  improvement  of 

('alumet  River,  111.  and  Ind.,  improvement  of 

('ambridgc  Harbor,  Md.,  improvement  of 

(*amden  llarbor.  Me.,  improvement  of 

Camden  Horse  Railroa<l  Company,  briilge  of. 


Camden,  X.  J.,  bri<lge  of,  ob.structing  Ciwpers  Creek. 
Camden,  N.  J.,  improvement  of  harbor  at 


Camp.  Hugh  N.,  and  I).  K.  Seylx»l,  bridge  of 

Cunal.t,  etc. : 

Allegheny  River,  construction  of  Herr  Island 
Dam,  Pa 

Cascades  (^anal,  Columbia  River,  Oregon,  con- 
struction of 

Coosa  lUver,  (ia.  and  Ala.,  o}M>rating  and  care  of 
locks  an<l  damn  on '. 

Des  Moines  Kapids  Canal  and  Dry  l>ock,  operat- 
ing and  care  of 

FoxRiver,  Wis.,  operating  nnd  care  of  locks  and 
dams  on 

Great  Kanawha  River,  W.  Va.,  oper«<ting  and 
care  of  lorks  and  dams  on | 

Grecnand  Barren  rivers,  Ky.,  operating  and  care  I 
of  locks  and  dam.**  on ' 

Illinois  and  Mississippi  Canal,  111.,  construction  I 
of I 

Illinois   River,   111.,  operating  and  care  of  La  | 
Grange  Look  and  Dam ! 

KenliK'ky  River,  Ky.,  operating  and  care  of  locks  j 
and  dams  on ,. I 
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CanalH,  etc.— Con  tinned. 

Lakofl  Union,  Washington,  and  Samainisli,  with 
Paget  Sound,  Wash.,  examination  for  a  oliip 

canal  to  connect 

Litt1«)  Kanawha  Kiver,  W.  Va.,  operating  and 

care  of  Iwk  and  dam  on 

LouiHville  and  Portland  Canal,  Ky.,  operating 

and  car©  of 

Honongahola  River,  operating  hnd  care  of  liOeka 

and  Cams  Nos.  8  and  9 

I^Ionongahela  Kiver,  piircliase  of  Lock  and  Dam 

So.a: 

Monongahela  River,  purchase  of  Lock  and  Dam 

No.  7 

Muhile  Shoals  Canal,  Tennessee  River,  operating 

and  care  of 

Mnskingum  River,  Oliio,  operating  and  care  of 

ice-harbor  I<K5k  at  mouth  of 

Muskingum  River,  Ohio,  o[)erating  and  care  of 

•        locks  and  dams  on •. 

Ohio  River,  constTuction  of  movable  dam  below 

mouth  of  Beaver  Kiver,  Pa 

Ohio  River,  operating  and  care  of  Davis  Island 

Dam,  Pa 

Portage  Lake  and  Lake  Superior  canals  a<;rosA 
Kowetmaw  Point,  Mich.,  iniprovcnient  and  op- 
erating and  care  of 

Rules  and  regulations  for  use  of,  recommenda- 
tions and  ]iToposed  legislation  for  establislt- 

ment  and  enforcement  of 

St.  Clair  Flats  Canal,  Mich.,  improvement  of 

St.  Clair  Flats  Canal,  Mich.,  operating  nnd  care 

of 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care 

of 

( 'anapit.sit  Channel,  Mass.,  examination  and  survey  of.  | 

Canarsie  Ray,  N.  Y.,  improvement  of .' ' 

( 'amirsie  Bqy,  N.  Y.,  use  of  dike  in ! 

Caney  Fork  Kiver,  Tenn.,  im])roveraent  of 

Cape' Ann,  Mass.,  construction  of  harbor  of  refuge  at 

Snndy  Bay 

Cape  Charles  City,  Va.,  improvement  of  harbor  and 

n]»proache8  of : 

Cape  Fear,  Northeast,  River,  N.  C,  improvement  of. . 
(;ap«  Fear  River,  N.  C,  above  AVilmington,  improvc- 

nicn t  of 

CaiHs  Fear  River,  N.  C,  at  and  below  Wilmington, 

improvement  of '. 

Cai»istrano,  Point,  Cal.,  and  Point  Dume,  Cal.,  exami- 
nation for  deep  harbor  on  Pacific  C4>ast  between. . . 
Casca<IeH  Canal,  Columbia  River,  Oregon,  con.struc- 

i  ion  of 

Castmiates,  mining,  construction  of ^.. 

Camper  River.  Ky..  near  its  mouth,  bridge  obstructing. 
(;;iHtle  Lnland,  Iwston  Uarbor,  Mass.,  construction  of 

liridge  lietween  Q  street,  Host^in,  and , 

(.'cdtir  Bayou,  Tex.,  improvement  of 

Cedar  Keys  Harbor,  Fla.,  improvement  of 

('iHlar  River  Harlwr,  Mich.,  improvement  of 

Champlain, Lake,  breakwater  at  Gordon  I^anding,  Vt. ; 
Champlain,  Lake,  breakwater  at  Rouse  Point.  N.  Y. 
Champlain,  Lake,  N.  Y.  and  Vt.,  improvenumtof  nar- 
rows of 

Cliarles  River,  Mass.,  at  Market  and  Arsenal  streets, 

Boston,  reconstruction  of  bridges  across 

CMiarlca  River,  MasH.,  improvement  of , 

CJiarleston  Harbor,  S.  C.  improvement  of 

(^harieston,  S.  C,  construction  of  mining  casemate  at. 

Charlevoix  Harbor,  Mich.,  improvement  of , 

( !]iarlotte  Harbor,  Fla.,  inii>rovement  of 

(  Iiarlottc  Harbor,  N .  Y.,  improvement  of 

CliHrh»tle  Harbor,  N.  Y-,  iiuuries  to  piers  at 

Charts  of  Northern  ftnd  Northwesteni  lakes,  cor- 

rcv'tion,  printing,  and  distribution  of 

i  'hat ham  Harbor,  Mass.,  improvement  of 

Chattah(M>chee  River,  Ga.  and  Ala.,  improvement  of . 


Page. 


Clieat  River,  W.  Va.,  improvement  of  . 

Clieboygan  Harlwr,  Mich 

(,'hefuncte  River.  La.,  improvement  of 

Chehalis  (^)iinty,  Wa«h.,  construction  of  bridge 
•loroHM  Chehalis  River  at  Elbow  Riffle  by 

('hehali.>*  ('ountv.  Wash.,  construction  of  brblge 
across  South  Bay,  Elk  River,  between  Bay  City 
and  Laidlaw,  by  *. , !.....*.. 
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Cheljaliftllivor,  Wash.,  at  the  Elbow  Ritllo,  construc- 
tion of  brUljZc  acro88 ■ 

ChehaliH  Kiver,  Wash.,  Improvement  of 

(yherry  Inlnncl  Marnh  Company,  bridge  of 

Chorrystono  Inlet,  Va..  improvement  of 

OheAai)eake  Bay,  examination  and  aurvcy  for  liarbor 
of  refuge  in  Lynnbaven  Bay,  Va.,  at  foot  of 

Chester  River,  Md.,  improvement  of 

Chicaco  and  North-Weatern  Railway  Company, 
bric%e  of .'...'. 

Chicago  and  West  Michigan  Railway  Company, 
bridge  of. 

Chicago  Harbor,  111.,  improvement  of 

Cbicalo,  111.,  construction  of  bridce  across  West 
Fork  of  ^)Outh  Branch  of  Chicago  River  on  South- 
west Bonlevard  by  city  of 

Chicago,  111.,  resnrvey  of  lake  front  at. 


Chicago,  Milwaukee  and  St.  Paul  Railway  Company, 
jricu! 


bridge  of. 
Chictigo,  Peoria  and  St.  Louis  Railway  Company, 

bridge  of 

Chicago  River,  III.,  construction  of  bridge  across 

West  Fork  of  South  Branch  of 

Chickabominv  River,  Va.,  improvement  of 

Chickasahay  lliver,  Miss.,  Improvement  of 

Chief  of  Engineers,  office  of  the " 

Chincoteagiio  Bay,  Va.,  improvement  of  inland  water- 
way between  Delaware  Bay  and 

Chippewa  River,  Wis.,  at  Dnrand,  bridge  obstructing 
Chippew^a  River,  Wis.,  including  Yellow  Bank.s,  ini- 

pi-ovement  of 

Chippewa  River,  Wis.,  near  Red  Cedar,  reconstruc- 
tion of  bridge  across 

Chippewa  River,  Wis.,  surveys  for  reservoirs  at 

sources  of 

Chippewa  Valley  Bridge  Company,  bridge  of 

Chiltb,  Bogue,  La.,  improvement  of 

Chocolate  Bavou,  Tex.,  construction  of  biidgc across . 
Choctawhatcnee  River,  Fla.  and  Ala.,  improvement  of. 

Cboutank  River,  Md.,  improvement  of 

Cliristiana River,  Del.,  in  New  Caatle  County,  recon- 

stniclion  of  bridge  across 

Christmas  Point,  Tex.,  examination  and  survey  of 

West  Bay  and  Oyster  Bay,  near 

Cincinnati  and  Covington  Rapid  Transit  C<mipaiiy, 

bridge  of 

Cincinnati,  Ohio,  construction  of  bridge  across  Oliio 

River  at 

Clackamas  Rapids,  Oregon,  examination  and  snrt'ev 

of  WilUmetteRivorat 

Clarendon,  Ark.,  examination  and  survey  at 

Clark  River,  S.  C.,  improvement  of 

Clatsop   County,   Oregon,   construction    of  bridge 

across  Walluski  River  by 

Clevehind  Harbor,  Ohio,  improvement  of 

Clincli  RiA'er,  ^'enn.,  improvement  of : 

Clinton  Harbor,  Conn.,  improvement  of 

Clinton  River,  Mich.,  improvement  of 

Clubfoot  River,  N.  C,  iniprovement  of 

Coaster  Harbor  Island,  B.  I.,  iniprovement  of  cove 

and  waterway  near 

Cobbs  Island,  va.,  removal  of  wreck  olT 

Cocheco  River,  N.  H.,  improvement  of 

Cohasset  Narrows,  Mass.,  construction  of  bridge  of 

Plymouth  and  Barnstable  oonnties  across 

Columbia,  department  of  the,  report  of  eiiginet^r 

officer 

Columbia  River,  Oregon  and  Washington : 

Cascades  Canal,  construction  of 

Examination  and  survey  of,  between  mouth  of 

Willanmtte  River  and  Vancouver 

Examination  and  survey  of  Willamette  and  Co- 
lumbia rivers  below  Portland,  for  25-foot  cli.au- 
iiel 


Gauging 

Harbor  lines  at  Vancouver,  estaldishment  of 

Improvement  of,  between  head  of  Rock  Island  i 

Rapids  and  foot  of  Priest  Rapids ' 

Im]»rf»vcment  of  Columbia  and  Willamette  riv-  I 

ern  below  Portland I 

Improvement  of  mouth  of j 

Im]>rovenient  of  upper  river 

Survey  of  upper  river 1 
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Colanibiana,  HI.,  coostmctlon  of  bridge  across  lUi- 

noia  River  at 

CommenceDient  Bay,  Waah.,  at  Tacoiiia,  bridge  ob- 

stractinjE 

Compton  Creek,  N.  J.,  iiuprovemeiit  of , . 

Conecuh  Eiver,  Fla.,  improvemi'iit  of 

Congaree  River,  S.  C,  improvemMit  of 

Conoeaut  Harbor,  Oliio,  examination  and  survey  of  . 
Connecticut  River: 

Improvement  of 

Improvement  of,  above  Hartford ,  ( *onn 

Improvement  of,  below  Hartfonl,  Conn 

Conteutnia  Creek,  N.  C,  improvement  of 

Cooper  River,  S.  C.,  removal  of  wrecks  in 

Coopers  Creek,  N.  J.,  at  Camden,  bridge  obstrnctiug. 
Coos  Bay,  Oregon,   improvement  of  entrance  an<l 

harbor  at 

Coosa  River,  Qa.  and  Ala. : 

Improvement  of 

Improvement  of,  between  Rome,  Ga.,  and  Kast 
Tennessee,    Virginia   and   (leorgia    Rnilroail 

bridge 

Improvement  of,  between  Wettuupka,  Ala.,  and 
£ast  Tennessee,  Virginia  and  peurgia  Rail- 
road bridge 
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Ouorating  and  care  of  locks  and  dams  on. 
quUle  River,  ( 


CoquOle  River,  Oregon,  improvement  of. 
Cortmado,  Cal.,  eHtablishmeut  of  hnriior  lines  nt 
Coronado North  Island,  Cal.,  establishment  ui' harbor 

lines  at 

Corps  of  Kngineers : 

i'han^es  during  the  year 

Distribution  of  officers 


Laws  of  52<l  Congress,  Ist  session,  ail'ecting. 
Nnmber  of  officers 


Officers  detached 

Statement  of  rank  and  duties  of  othcers^ 

CorvalUs,  Oregon,  examination  and  a»irvey*of  Wil- 
lamethj  Ri vor  near ". 

Courtableau.  Bayou,  La.,  improvement  of 

Covington,  Ky.,  construction  of  bridge  across  Lick- 
ing River  at 

Covfngtoii,  Ky.,  construction  of  bridge  across  Ohio 
Ri  ver  a  t 

Cowlitz  River,  Wash.,  at  Toledo,  construction  of 
bridge  across 

Cowlitz  River,  Wash.,  improvement  of 

Crookston,  Minn.,  examination  and  survey  of  Red 
River  of  the  North  and  tributaries  above* 

Crossover    Liglit,  St.  Lawrence  River,  N.  Y:,  re- 
moval of  shoals  near 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of. 

Above  mouth  of  the  Jelllco 

Above  Nashville,  Tenn 

Below  Nashville.  Tenn 

South  Fork  of.  Ky 

Cumberland  Sound,  (la..  Improvement  of 

Currituck  County,  N.  C,   bridge  of,   obstructing 
TuUs  Creek..... T. 

Currituck  Sound,  N.  C,  improvement  of 

Cuttyhnnk  Island.  Mass.,  examination  and  survey 
of  Canapitsit  Channel,  near 

Cuyahoga  River,  Ohio.    (See  Cleveland  Harbor.) 

Cypress  Bayou  and  lakes  between  Jelferson,  Tex., 
and  Shrevcport,  La.,  survey  of 


Bams  and  locks.    (See  Canals.) 

D'Arbonne.  Baj-ou,  La.,  improvement  of 

Uarieu  Harbor,  Ga.,  improvement  of 

Darien  Harbor,  Ga.,  removal  of  wrecks  in 

Davids  Inland,  New  York  Harbor,  sea  wall  and  em- 
bankment at 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and 
care  of 


D«  Pere,   Wis.,  construction  of  bridge  across  Fox 

River  and  Government  canal  at 

Delaware  Bay : 

D<-la>varo  Brejikwator 

H.irUorof  rcfa^c  near  mouth  of,  examination  for. . 

lee  harlior  at  ooad  of,  construction  of 


Lewes,  Del.,  constrnction  of  iron  pier  near  . 
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Delaware  Baj* — Contiiinwl : 

Waterway  lietweeu  CliiiicotoagitcBny,  Va.,  ami, 
uiiprovemeiit  of 

Belawarii  Breakwater,  Del.,  Improveincnt  «»f 

Delaware  Uailroad  Company,  brMee  of : . . 

Delaware  River,  Pa.  and  N.  J.,  at  Pbilatlelphia,  Im- 
provement of : 

Delaware  Krver,  Pa.  and  N.  J.,  improvement  of 

Di'ilaware  River,  Pa.  and  N.  J.,  removal  of  wreck  at 
Philadelphia 

Department  of  California,  report  of  engineer  officer. . 

Department  of  the  Columbia,  report  of  engineer 
officer 

Department  of  tlie  Miaaouri,  report  of  enjjineer  officer . 

Department  of  the  Platt«,  report  of  engineer  officer. . 

Departments,  military,    reconnoissances,    explora- 
tions, and  surveys  in , 

Depot,  Engineer > 

Des  Clmtes  River.  Wasli.,  near  Olympia,  exanilna- 
tlon  of, 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating 
and  care  of 

De.s  Moines  Rapids,  Ml8si8.<iippi  River,  improvcnient 
of. 


Dc»troit  River,  Mich.,  improvement  of. 

District  of  Columbia,  improvement  and  care  of  public 
buildings  and  grounds 

District  of  Colani bia,  water  supply  of 

Division  engineers 

Divibions,  engineer 

Doboy,  Ca.,  andSapelo,  Ga.,  examination  And  survey 
of  inside  route  between 

Dry  dock  at  St.  Marys  Falls  Canal,  Mich 

Dry  dock,  Des  Moines  Rapids,  operating  and  care  of. 

Duck  Island  Harbor,  Conn.,  improvement  of 

Dulnth  Harbor,  Minji.,  construction  of  bridge  of 
city  of  Duluth  across  canal  at  entrance  of 

Dulu'th  Harbor,  Minn.,  improvement  of 

Duluth,  Minn.,  construction  of  bridge  across  canal 
at  entrance  of  Duluth  Harbor  by  city  of 

Duluth,  Red  Wing  and  Southern  Railroad  Company, 
bridge  of 

Dume,  Point,  Cal."  and  Point  Capistrano,  Cal.,  ex- 
amination for  deep  harbor  on  Pacific  coast  between . 

Dumping  of  ballast  in  approaches  to  Kew  VTork  Har- 
bor, and  recommendations  and  proposed  legislation 
to  urevent 

Dunkirk  Harbor,  N.  Y.,  Improvement  of. 


Durand,  SVis. ,  bridge  obstructing  Chi^)i)ewa  River  at 
Duwamish  River,  Wash.,  construction  of   bridge 


Eagle  Harbor,  Mich.,  imnrovcment  of 

East  Chester  Creek,  N.  Y .,  improvement  of ; 

East  River,  N .  Y.,  establishment  of  harbor  lines  in 

East  River,  N.  Y.,  improvement  of 

Ea*4tern  Branch  of  the  Potomac .  (See  Anacost  ia  River.) 
Ebey  Slough,  Wash.,  construction  of  bridge  across. . 
Echo  Harbor,  New  Rochello,  N.  Y.,  improvement  of. 
Edgartown,  Marthas  Vineyard,  Mass.,  improvement 

of  inner  harbor  at , 

Edisto  River,  S.  C,  improvement  of 

Elbow  Riffle,  Wash.,  construction  of  bridge  across 

Chehalis  River  at 

Elizabeth  River,  N.  J.,  improvement  of 

Elizabeth  River,  Va.,  modification  of  harbor  lines  at 

Norfolk  navy-yard,  in  South  Branch  of 

Elk  River,  Ala.,  at  Elk  River  Mills,  construction  of 

bridge  across 

Elk  River,  Md.,  improvement  of 

Elk  River  Mills,  Ala.,  construction  of  bridge  across 

'Elk  River  at 

Elk  River,   Wash.,  construction  of  bridge  across 

South  Bay 

Elk  River,  W.  Va.,  improvement  of , 

¥Ak  River,  W.  Va.,  obstructions  in 

Engineer  depot 

Engineer  divisions 

Engineer  school.  United  States 

Engineers,  battalion  of 

Engineers,  Chief  of,  otllceofthe j 
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PartlL 

Partrir.    ■    Partir. 

i 

Eofdneeni,  Corp«  of.    (See  Corpn  of  Engineers.) 
£Dfrfnc4^rK  division            .                         

22 

3S2 
353 
4:Hf 

- 

enfdB«>«r8f  lb«  Board  of.  (See  Board  of  En^ncora, 

The.) 
£rie  Barbor  Pa    inii>rovfin6Dt  of - 

2522  i 

Erie    Harbor.  Pa.,  prenerYatlon  and  iirotection  of 
Profwine  Tale  PeiiinHnla 

9VM 

Erio.  Lake,  anrv^y  of  ahoalii  off  PelAe  Spit  Light 
houAe   Litilea  Point,  aud  Waverl v  Shoal 

i                        :    !t4A7     ^wx 

Erie,  Lake.    {See  also  Northern  and  XoriL western 

laken.) 

Eacainbia  River,  Fla.,  ImproTcment  of. 

Estiroatea : 

EngiDcer  depot 

Fort  ifioationA 

li iaalaaippi  River  ComniiMion 

Hissoori  River  Coninii^siou 

New  York  Harbor.  »ii|»ervi.sion  of 

Korthem  and  Northwentcrn  lakes,  charts  aud 

aurveva  of 

Pnblic  Ouikltnffs  and  (nxmnd^  and  Washington 

Monnmenl,  WasLiui^n,  D.  C 

River  and  harbor  improvements 

8arve5*«  and  reconnoissaDces,  and  publication  of 

ma  p« 

Waahington  A^ue^lnct 

Yellowsione   National  Park,  constriu-tion  and 

improvement  of  roads  and  bridges  in 

Everett,  Wash.,  wjnstroctlon  of  bridge  across  Snoho- 
mish River  nt 

Everett,  Wnsh.,  T>and  and  River  Improvement  Com 

pany  of,  bridge  of 

Explorations  and  recoDDoiaaances , 

F. 

Ealrliaven,  Wash.,  establishment  of  harbor  lines  at  . 

Fairies  Cn-ek,  *Jd..  improvement  of 

Fairport  Harbor,  Oliio,  improvcniciit  of 

Fairport  Harbor,  Ohio.     (See  aUo  (irand  River.) 

Falia,  Bogiie,  La.,  impmvenieiit  of 

Falls  of  Ohio  River,  improvement  of 

Fulls  of  Ohio  River,  improvement  of  Indiana  Chute. 

Feather  River,  Cal..  improvement  of 

Fellows.  Bertha  J.  (schooner),  removal  of  wreck  of.. 
Fergus  Falls,  Minn.,  examination  iuid  siirs-ey  of  Red 

River  of  the  North  aud  tributaries  above  I 

Femandina,  Fla.,  and  Savannah,  Oa.,  examiuatiou 

and  survey  of  inside  route  bet  ween .'. 

Femdale,  W'ash.,  coustniction  of  bridge  across  Nook- 
sack  River  at 

Fishing  Creek,  N.  C,  improvement  of 

Fiah  wavs  at  (Jreat  Falls,  Potomac  River,  erection  of. 
Five-Mile  River  H«rbor,   Couu.,  establi-shnicnt   of 

harbor  Hi  es  at 

Five-Mile  River  Harlior,  Conn.,  iniprovenuijt  of 

Flint  River,  G.i..  improvement  of 

I<*lushing  Bay,  X.  Y.,  improvement  of 

Forkwl  Deer  River,  Tenn.,  improvement  of 

Fort  Bayon,  Miss.,  ai  Ocean  Springs,  construction 

of  bri<lig«i  across 

Fortifications 

Allotments 

Appropriations 

E«tiraat<-8  for  181)3-'94 

Mining  casomateH , 

Sites  u>r,  acquiHition  of 

Fourche  le  Fevre  River,  Ark.,  improvement  of 

Fox  River,  Wis: 

Bridge  across  Portage  Canal,  rc^construction  of. . 

Bridge  at  I)e  Pere  across  Governmeni  canal  and, 
construction  of , 

Bridge  at  Oslikosh,  construction  of 

Improvement  of 

Operatiug  and  cnro  of  locks  and  dams  on 

Frankfort  County,  Ky.,  bridge  of,  obstructing  Ken- 
tucky River  

Frankfort  Harbor,    Mich.,   injury  to  Government 

scow  at 

Frankfort,  ICy.,  bridge  of  city  of,  obstructing  Ken- 
tucky River '. *. 

Frnnklort,  Mich.,  inijirovenM-nt  of  harbor  at 

Franklin,  La.,  roniovjil  of  wreck  nrar 

French  Broad  River,  Tenn.,  iiupn»venieut  ut 
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Galveston  Bay,  Tex.,  improvement  of  sliip  channel  in 
(xalveston    Coiintj',   'J'ox.,    cunstriictiou    of   bridge  , 

AcroHS  AVoftt  IJay  i)V 

GaWoBtou  Harlwr,  lex.,  improrement  ol  entranro  to. 
Galveitton,  Tex.,  exaniiuation  and  survey  of  West  ; 

Bav  from  Christmas  Point,  near | 

Gaudy,  Rditli  T.  (schooner),  removal  of  wreck  of 1 

Gasconade  River,  Mo.,  iutprovenient  of i 

Gasper  River,  Ky.,  near  its  mouth,  bridge  obstruct*  I 

iue 

GanVey  River,  W.  Va.,  construction  of  bridge  across .  j 

Ganley  River,  W.  Va.,  improvement  of | 

Georgetown  Harbor.  S.  €..  improvement  of ^ 

Glen  Cove  Harbor,  N.  Y.,  improvement  of i 

Gloucester  Harb4>r,  Mass.,  improvement  of ] 

Gordon  Landing.  Lake  CbanipJain,  Vt.,  break  water  at.  | 
Governors  Island,  New  York  Harbor,  sea  walKs  at. . 

Gowanus  Bay,  N.  Y.,  improvement  of , 

Gowanns  Creek  Channel,^ew  York  Harbor,  improve- 
ment of 

Grand  Haven  Harbor,  Mich.,  improvenjcnt  of 

GraiMl  Marais.  Mich.,  improvement  of  liarbor  of  ref- 
uge at 

Grand  Mnrais.  Minn.,  improvement  of  harbor  at... 
Grand  River,  Mich.,  below  Grand  Rapids,  examina- 
tion and  suriey  of 

Grand  River,  Oiiio,  below  Richmond,  examination 

an<l  survey  of 

Grand  River,  Ohio.    {See  also  Fairport  Harl>or.) 
Gravesend  liay,    N.  Y.,    establislimont  of  liarbor 

lines  in '. 

Graves<*nd  Bav,  N.  Y..  removal  of  wreck  in 

Great  Cliaxy  iii ver,  N.  Y..  improvement  of 

Great  Falls,' Potomac  River,  erection  of  fisliways  at 

(»reat  Kanawha  River,  W.  Va.,  improvement  of 

Great  Kanawha  River,  W.  Va.,  imury  to  channels 

and  improvements  in '. 

Great  Kanawha  Itiver,  W.  Va.,  operating  and  care 
of  locks  and  dams  on 
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Great  Lakes.  (iSe^ Nort hern  and  Northwestern  lakes.) 

Great  Miami  embankment,  Ind ! 

Great  IVtlee  River,  S.  C,  improvement  of I 

Groat  Pedeo  River,  S.  C,  ne^ir  Society  Hill,  bridge 
obstructing .* -  .j 

Great  So<lus  Bay,  N.  Y.,  improvement  of  harbor  at.' 

Green  Bay  Harbor,  Wis.,  intnrovement  of J 

Green  Jacket  Shoal,  Prt>vidence  River,  R.  I.,  re- 
moval of 

Grr<^n  River,  Ky.,  operating  and  care  of  locks  and 
dams  on .* , 

Gre<nport  Harbor,  N.  Y.,  improvement  of 

Greenwich  Bay,  R.  I.,  improvement  of 

Groftse  Pointo  Channel,  Mich.,  improvement  of 

(iulf,  Colorado  and  SautJi  Fo  lUilway  Company, 
bridge  of '. . . 

Guyandotto  River,  TV.  Va.,  improvement  of 


Hampton  Creek  and  Bar,  Va.,  improvement  of 

Hampton  Jioads,  Va.,  construction  of  mining  case- 
mate at 

Hampton  Roads,  Va.,  fortifications  for  defense  of. ... 

Harbor  and  river  improvenu«nts , 

Harbor  lines,  establishment  of 

Auacostia  River,  Washington,  D.  C 

Bellingham  Bay,  Wasli 

Five-Mile  River  Harbor,  Conn 

Now  York  Harbor  and  adjacent  waters 

Norfolk  navy-vard,  Va 

Olympia,  Wasli 

Portage  Lake,  Mich 

Portland,  Oregon 

Ran  Diego  Harbor  and  a<l.jacent  waters,  Cal 

San  Pe<lro,  Wilmington  Harbor,  Cal 

Vancouver.  Wash 

Harlem  River,  N.  Y. : 

Bridg«*  at  Broad AV.iy,  New  York,  const  ruct  Ion  of. 

Bridge  at  Fourth  avenue,  New  York,  construc- 
tion of 
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Harlem  Rlvor,  N.  Y.— Continnfni. 

Bridge  (t*'iHporar>)  at  15«th  ntrcft,  Xew  York, 

construction  of  ! 

Impnn  omont  of 

Horlowe  Hivor.  X.  C,  improvenunit  of 

HarraHeekpt  Ki vi-r.  Me.,  improveimMit  of 

Hav.iua,  111.,  construction  of  bridjjt'  across  lUinoiH 
Kivor  at 

Havrede  (iraco,  MiI..e!ianiiiiation  and Miirvoy  of  Sus- 
quehanna River  above 

Havre  de  Grace,  Md.,  iniprovomcnt  of  SiiHqnohaiina 
River  near 

Ha}'  Lake  Ohannc'l,  St.  Marys  River,  Mioli.,   ina- 
proTeraent  of 

H«"ll  (Safe,  N .  Y.,  improveraent  of 

Herr  Island  Dani.A11e«{faeny  River,  Pa.,  coiiHtructiou 
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of.. 


Hiawasaee  River,  T<'nn.,  improvement  of 

Highland  Beach.  N .  J.,  couHtrnction  of  bridge  acix>a.<t 

Shrewsbury  River  at 

Hrnghani  Harbor,  Mass.,  improvement  of 

Ho<r  Island,  Va.,  removal  of  Avroek  oil 

Holland  Harlmr.  Mich.,  improvement  of 

Holmes  River.  Fla..  inipn»vemeut  of 

HouHatonic  River.  Conn.,  impmvenient  of 

Houston,  Tex.,  city  aud  railway  bridges  olmtrncting 

Buffalo  Bayou ". 

Hudson  River,  N .  Y.,  impn>venient  of 

HudiK»n  River,  X.  Y,,  oearTwentv-thirdHtrtH^t.  New 

York  ('ity,  count  ruction  of  brijWe  a<'nwn 

LiuIhod  River,  N.  Y.,  ri'port  of  board  on  improve- 
ment of 

Hiimlioldt  Harbor  aud  B.'iy.  Cal.,  improvement  of. . . 
Hunting  Crwk,  Ya.,  at  Afexandria,  ctmsJ ruction  of 

bridge  across 

Huntington  Harbor,  N.  Y.,  improvement  of 

Huntn-s.^  (schooner),  removal  of  wrwk  of 

Huron  Lake,  inumfveuieut  of  harbor  of  refuge  at 

Sand  Beaeh,  Mich 

Huron,  Lake.  (See  aUo  Northern  and  Northwi-stem 

lakes.) 
Huron,  Ohio,  construction  of  bridge  across  Huron 

River  at ^ 

Huron,  Ohio,  improvement  of  harbor  of 

Huron  River,  Ohio,  at  Huron,  construction  of  bridge 

across 

Hyannis,  Mass.,  iuiprovenu'nt  of  harlior  of  refuge  at . 
Hyannia,  Mas.**.,  rt-moval  of  wreck  near 
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Illinois  and  MiH.sissippi  Canal,  111.,  construction  of.. 
Illinois  River,  III.:  • 

Bridge  at  Havana,  construction  of 

Bridge  betwtH'n  Columbiana   and    Kamp.Hville,  I 
const  ruction  of j 

Improvement  of 

Opi'rating  and  rare  of  La  (iningo  Lock  and  Dam.i 

Imnrovements  of  rivers  and  hurboi*M I 

Indiana  Chute,  FhUh  of  Ohio  River,  improvement  of. 
In  j  ury  t  o  pnblic  works  by  corporat  ions  or  Indi  v  iduals . 
Inland  waterways.     {See  Waterways.) 
Inside  routes,  wiirerw^ays,  etc.    (»sV<p  Waterways.) 

Ipswich  River,  Mass.,  improvement  of 

Isabel  Alberto  (schooner),  removal  of  wreck  of 


Jacksonville,  Tampa  and  Key  West  Railway  Com- 
pany, bridge  of .* 

Jamaica  Bay,  X.  Y.,  examination  aud  survey  for 
waterway  east  ward  from 

James  Riv'er,  Va.,  impnjvement  of 

JctreiHon.  Tex.,  and  Shreveport,  La,, survey  of  lakes 
bet  ween 

Jekyl  Creek.  (»a.,  improvement  of 

Jersey  Fliits,  X.  J.,  modification  of  harlwr  lines  in  .. 

Johnsonvillc.  Tenn.,  reconstruction  of  bridge  acioss 
Tcnne.s.see  River  at 

.Tones,  Lucy  (.schooner),  removal  of  wreck  of 

Judith  I'oiiit.  R.  I.,  constniction  of  harbor  of  refuge 
at 


1134 


337 


402 
347 

402 
52    598 
65    038 


320 
409 


318 

21 

28:j 

22 

413 

42 
39 

557 

5:13 

1920 


1407 


407 


97 
I'M 

840  , 
1 

1012 

240 
170 
398 

1 

j 

8.-4  ; 

1GO8 

1283 

401 
65 

C3S : 

2443 

1906 


2348 


2656 


24C4 


2498 


2297 


2255 
2294 


2020 


3341 


Digitized  by 


Google 


INDEX. 


11 


Subject. 


K. 

Kanipsvllle,  111.,  construction  of  bridge  across  Illi- 
noirt  Ki  ver  at •' — 

Kanawha  and  Michigan  (Ohio)  Ilailway  Company, 
bridge  of 

KaAkaskia  River,  111.,  improvement  of 

Kenneliec  River.  Me.,  between  Waterville  and  Au- 
gusta, examination  and  survey  of 

Kennebec  River,  Mo.,  construction  of  bri<lge  across 
Atkins  Bay  at  Phippaburg 

Kennebec  River,  Me.,  improvement  of 

Kennebunk  River.  Me.,  Improvement  of 

Kenoslia  Harbor,  Wis.,  improvement  of 

Keut^n  County  and  Campbell  County  Rridge  Com- 
pany, bridge  of 

Kentucky  River,  Ky.,  at  Frankfort,  bridge  obstruiit- 


ing. 


Kentucky  River,  Kv.,  improvement  ol\- 

Kentucky  River,  Ivy.,  operating  and  care  of  lo<*ks 
and  daius  on 

Kewaunee,  Green  Bay  and  Western  Railroad  Com- 
pany, bridge  of 

Kewaunee  Harbor,  Wis.,  improvement  of 

Kewaunee  River,  Wis.,  at  Kewaunee,  construction 
of  bridge  across 

Kewaunee.  Wis.,  construction  of  bridge  across  Ke- 
waunee River  at. 

Keweenaw  Point,  Mich.,  improvement  and  oi»erating 
and  care  of  canals  across 

Key  West  Harbor,  Fla.,  improvement  of  nortliwest 
entrance  to 

Key  port  Harbor,  N.  J.,  improvement  of 

Kings  County,  N.  Y.,  briuge  of,  obstructing  New- 
town CJrw*k* 

Kinnickinuic  River,  Wis.,  at  Clinton  street,  Mil- 
waukee; construction  of  bridge  across 

Klaskuine  River,  Ort^gon,  improvement  of 


li. 


LaPlaya,  Cal.,  establishment  of  harbor  lines  nt 

Lafayette,  Oregon,  reconstruotion  of  bridge  across 
Yamhill  River,  near : 

Iiafoun*he  Bayou,  La.,  improvement  of 

La  (Jninge  Ba'you,  Fla.,  improvement  of 

La  Grange  Lo<'k  and  Dam,  Illinois  River,  111.,  operat- 
ing and  care  of 

Laimaw,  Wash.,  construction  of  bridge  across 
South  Bay,  Elk  River,  at ." 

Lake  Shore  and  Michigan  Southern  Railway  Com- 

•    pany,  bridges  of 

Lakes,  Great.  {See  Northern  and  Northwestern  lakes.) 

Lakes,  Northern  and  Northwestern.  {See  Northern 
and  Northwestern  lakes.)* 

Land  and  River  Improvement  Company  of  Everett, 
Wash.,  bridge  of. 

Larchmont  Harbor,  N.  Y.,  improvement  of 

Laws  of  52d  Cong.,  1st  sess.,  atfecting  Corps  of  En- 
gineers   

Leaf  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge  Company, 
bridge  of ". 

Leavenworth,  Kans.,  construction  of  bridge  across 
Missouri  River  at 

Legislation  proposed  for  establishment  and  enforce- 
ment of  rules  and  regulations  for  use  of  canals. . . 

Legislation  proposed  to  prevent  dumping  of  ballast 
in  approaches  to  New  York  Harbor 

Leonardtown,  Md.,  improvement  of  harbor  at  Breton 


Bay. 


Levlsa  Fork  of  Big  Sandy  River,  Ky.,  improvement 
of 

Lewes,  Del.,  construction  of  iron  ider  near 

Lewes,  Del.,  improvi'meut  of  inland  waterway  be- 
tween Chincoteague  Bay,  Va.,  and  Delaware'Baj-, 
jiear 

Lewis  County,  Wa.sh.,  construction  of  bridge  across 
Cowlitz  Ri vi*r  by 

Licking  River,  Ky.,  between  Farmers  and  West  Lib- 
erty, improvement  of 

Licking  River,  Ky.,  between  Newport  and  Coving- 
ton, constructioii  of  bridge  across 
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linieatonc  Comity,  Ala.,    conatniction   of   bridge 
acmns  Elk  River  by 

Litchfield,  CarroUton  and  We»teni  liailroad  Coin- 
pan  v,  bridges  of 

Little^  Harbor,  N.  H.,  improvement  of   harbor  of 
ref  n  go  at 

Little  Kanawha  River,  W.  Va.,  improvement  of. 

Little  Kanawha  River,  W.  Va.,  operating  and  care  | 
of  lock  aixl  dam  on 

Little  Pwlee  River,  S.  C,  improvement  of .' 

Little  Rod  River,  Ark.,  improvement  of 

Little  River,  Mo.,  improvement  of 

Little  Sodus  Bay,  N.  Y.,  Improvement  of  harbor  at. . 

Littlea  Point,  Lake  Erie,  survey  of  ahoala  off 

I^i vingston  Point,  Kv.,  improvement  of 

LockH  and  dam.s.    (See  Canala.) 

I^ckwoodfl  FoHv  River,  K.  C,  improvement  of 

Long  Beach  Inlet,  N.  Y..  examination  and  sorvey 
for  waterway  between  Jamaica  Bay  and 

Louigviile  and  Portland  Canal,  Ky.,  operating  and 
caro  of 

Loniaville,  Ky.,  improvement  of  Falls  of  Ohio  River 


Pago. 


at. 


Lnbec  Channel.  Me.,  improvement  of 

Ludington  Harbor,  Mich.,  improvement  of 

Luml>er  River,  N.  C.  and  S.  C,  imnrovement  of 

Lyuden,  Waah.,  conMtniction  of  bridge  acroas  Nook- 

aack  River  at 

Lynn  Harbor,  Mass.,  improvement  of 

l^ynnhaven  Bay,  Va.,  examination  and  survey  for 

harbor  of  ref lige  at 


Maokeya  Creek,  N.  C.,  improvement  of . 


Ma^on,  Bayou,  La.,  improvement  of . 

Macon,  Dublin  and  Savannah  Railroad  Company, 
bridge  of 

Macon,  6a.,  constrnction  of  bridge  across  Ocniulgee 
River  at 

Manasquan  River,  N.  J.,  improvement  of 

Manatee  River,  Fla.,  improvement  of 

Manchac,  Bavou,  La.,  improvemelit  of 

Manchester  liarbor.  Mass,,  improvement  of 

Manistee  Harbor,  Mich.,  imurovcment  of 

Mauistique  Harbor,  Mich.,  improvement  of 

Manitowoc  Harbor.  Wis.,  improvement  of 

Manitowoc  River,  Wis.,  at  Manitowo<*,  reconstruc- 
tion of  bridge  across 

Manitowoc,  Wis.,  reeonstruotlon  of  bridge  across 
Manitowoc  River  at  Eighth  street  by  city  of 

Manokin  River,  Md..  improvement  of 

MapH,  military  and  other 

Marcus  HiM)k,  Pa.,  improvement  of  ic<5  harbor  at 

Marlon,  Fort,  Fla.,  repair  and  preservation  of 

Marquette  Harbor,  Mu:h.,  improvement  of 

Martnas  Vineyard,  Mass.,  examination  and  survey 
of  Af enemsha  Bight .' 

Marthas  Vineyard,  Mass.,  Improvement  of  inner 
harbor  at  E<lgartown 

Mattaponi  River,  Va.,  Improvement  of 

Mattawan  Creek,  N.  J.,  imjirovement  of 

Maumeo  River  and  Bay,  Ohio.    (See  Tole<io  Harbor.) 

Maurice  River,  N.  J.,  Improvement  of 

Menemsha  Bight,  Mass..  examination  and  survey  of. 

Menominee  Harbor,  Mich,  and  Wis.,  improvementof. 

Menominee  River,  Mich,  and  Wis.,  improvementof. 

Menimac  River.  Mass.,  improvement  of 

Michigan  City  Harbor  (outer  and  inner),  Mich.,  im- 
provement of 

Michigan,  Lake.  (See  Northern  and  Northwestern 
lake.t.) 

Milbridge,  Me.,  reconstruct  ion  of  bridge  across  Nar> 
ragiiagUA  River  by  towA  of 

Milford  11  arbor,  Conn.,  improvement  of 

Mditarydepartmeuts,  reconnaissances,  explorations, 
and  surveys  in 1 

Milwaukee  Bay,  Wis..  improv(>mei)t  of  Imrbor  of 
refuge  at 

Milwaukee  Harbor.  Wis.,  improvement  of 

Milwaukee,  Lake  Slmre  and  Wostern  Railway  Com- 
pany, bridges  of 
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Milwaukee,  Wis.,  construction  of  bridge  across  Kin- 

nickinnic  River  at  Clinton  street  by  city  of 

Mingo  Creek,  S.  C,  improvement  of 

Minuig  casemates,  construction  of ". 

Minnesota  Point,  at  Superior,  Wis.,  iniprovemont  of . 

^Minnesota  Hlver, Minn.,  improvement  of 

3iispilUon  Creek,  Del.,  improvement  of 

Mispillion  Kiver,  Del.,  examination  and  survey  of . . . 
Mississippi  River: 

Examination  and  survey  to  determine  effect  of 
backwatei;  at  Clarendon  and  Lower  White 

River,  Ark 

Gauging,  and  its  principal  tributaries 

Gauging,  near  St.  Paul,  Minn 

Improvement  of,  above  St-  Authonv  Falls,  Minn. 
Improvement  of,  below  mouth  of  Onio  River  (re- 
port of  Mississippi  River  Commission) 

Improvement  of,  between  Des Moines  Rapids  and 

mouth  of  Illinois  River ^ 

Improvement  of,  between  Minneapolis  and  Des 

Moines  Rapids 

Improvement  of,  between  Ohio  and  Illinois  rivers. 

luipnivement  of  Des  Moines  Rapids 

Improvement  of  St.  Louis  Harbor,  Mo 

Operating  and  care  of  Dos  Moines  Rapids  Cnnal 

and  Drv  Dock 

Plaqneraine,   Bayou,  La.,  bank   protection    at 

month  of 

Reservoirs  at  headwaters  of 

Reservoirs  at  sources  of,  surveys  for 

Snag  lK>ats  and  dredge  boats  on  upper  river,  op> 

eration  of 

Suiigs  and  wrecks,  removal  of 

South  Pass,  inspection  of  improvement  of 

Survey  of 

Wreck  off  Point  Celeste,  La.,  removal  of 

M issiasippi  River  Commission,  report  of 

Mi!*souri,  l)opartmcnt  of  the,  report  of  engineer  of- 
ficer  

Missouri  River: 

Bridge  at  Leavenworth,  Kans.,  ct>natruction  of  . . 
Examination  of,  between  Great  Falls  and  canyon 

next  below  Stubbs  Ferry,  ff  out ! 

Improvement,  etc.,  of.  Inflow  Sioux  City,  Iowa 

(report  of  Missouri  River  Commission) 

Improvement  of,  between  Great  Falls,  Mont., 

and  Sioux  City,  Iowa 

MiH-souri  River  Commission,  report  of 

^Mobile  Harbor,  Ala.,  im^irovenifnt  of 

Mdkelumue  River,  Cal.,  improvement  of 

Multon  (steamer),  removal  of  wreck  of 

Mtmomoy,  Mass.,  removal  of  wrecks  near 

Monongahela  River,  W.  Ya.  and  Pa. : 

Bridge  at  Pittsburg,  construction  of 

Improvement  of 

Lw^k  and  Dam  No.  6,  purchase  of 

Lock  and  Dam  No.  J,  purchase  of 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care 

of 

Monroe,  Fort,  Va..  beach  protection,  water  supply. 

and  sewerage  system  at 

Monroe  Harbor,  Mich.,  improvement  of 

Moore,  Hannah  (scow),  removal  of  wi-eck  of 

Moosaliec  Bar,  Me.,  improvement  of 

Moosabi'c  Reach.  Me.,  removal  of  wreck  near 

Mount  Calvert,  Md.,  construction  of  bridge  across 

Patuxent  River  at 

Mount  Desert  to  Porcupine  Island,  Me.,  construction 

of  breakwater  from 

Mount  Vemon,ya.,improvemcnt  of  Potomac  River  at. 
Mount  Vernon,  Wash.,  construction  of  bridge  across 

Skagit  River  at 

^iurderkiil  River,  Del.,  examination  and  survey  of. . . 
MiiHcle  Shoals  Canal,  Tennessee  River,  operating  and 

care  of 

Muskegon  Harbor,  Mich. : 
Improvement  of. 
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Ill  jury  to  Government  dre<lge  at. 
kin  *" 


Muskingum  River, Ohio: 

Improvement  of 

Improvement  of  ice  harbor  at  mouth  of 

Operating  and  care  of  ice-liarl>or  lock  at  mouth  of 

Operating  and  care  of  locks  and  dams  on 

Mystic  River,  Conn.,  improvement  of I 
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Nansomond  River.  Va.,  improvoment  of 

Nantucket,  Mass.,  improvement  of  harbor  of  refuge  at 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in 

Xapa,  Cal..  oonat  ruction  of  bridge  across  Xapa  River 
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Napa  River,  Cal.,  at  Napa,  constriuitiou  of  bridge 

Narragansett  Bay,  R.  I.,  construction  of  mining  case- 

Nnrraguftgus  Ittvwr.  Me.,  atMilbridge,  reconstruc- 
tion of  bridfire  across 

Narrows  of  LakeCharaplain,  N.  Y,  and  Vt.,  iniprave- 

Nashawena  Island,  Mass.,  examination  and  survey 
nf  ( 'annnitHit  ( 'haunol  near      

Nashville,  Cliattnnooga  and  St.  Louis  Railway  Com- 

National  City,  Cal,  establishment  of  harbor  lines  at. 
X^avi'niiilc  Itnilrnad  ComDJiuv  bridce  of .... 

Navigable  waters,  construction  of  bridges  across 

XRviiratioTi  bridifes  obstructiiifiT 

3315 

NiH'hps  River  Tex.  imnrovement  of 

Nehalem  Bav,  Oregon,  improvement  of  entrance  to. . 
Ncahawana Island,  Mass.    (See  Nashawena  Island.) 
NfMise  River  N  C.  imnrovement  of 

New  Bedford  Harbor,  Mass..  improvement  of 

New  CastU',  Del.,  improvement  of  ice  harbor  at 

New  Haven,  Conn.,  construction  of  breakwaters  at.. 
Now  Tlnvpn  Harlior  Conn,   imnrovement  of  . . 

New  liimdou,  Wis.,  reconstruction  of  bridge  across 
"NVolf  River  at 

New  River  N.  C.   impi*ovement  of  ..   .. 

New  River!  N.  C,  improvement  of  inland  waterway 
^  bptwpon  Beaufort  Ilarbor  and .   . 

New  River,  N.  C,  improvement  of  inland  waterway 

New  River.  Va.  and  W.  Va.  improvement  of 

New  Rochelle.  N.  Y.,  improvement  of  Echo  Uarlwr.. 
New  AVhat^om,   Wash.,  e^t^iblishment   of   harbor 

New  York  Central  and  Hudson  River  Hailroad  Com- 

New  York  Harbor: 

Davids  lslan<l,  sea  wall  and.embankment  at 

Duminng  of  ballast  oft"  Sandy  Hook  at  entrance 
to,  and  recommendations  and  proposed  legisla- 

T^ortiHi'ations  for  defense  of    

Harbor  lines  in.  and  adjacent  waU-rs,  establish- 

Tninroveineiit  of  Arthur  Kill 

Improvement  of  Buttemiilk  Channel 

Improvement  of  channel  between  Stat«n  Island 
mid  NewJersev                       

Inipjt>vement  of  channels  in  Gowanns  Bay 

Improvement  of  East  River  and  Hell  Gate.. 

SiiperviHlon  of 

New  York,  N.  Y. : 

Bridge  across  Harlem  River  at  Broacjway,  con- 

Bridge  across  Harlem  Kiver  at  Fourth  avenue, 

Bridge  across  Harlem  Kiver  at  One  hundred  and 
tlfty-sixth  street,  construction  of  temporary, 
bv  city        

Bridge  "across  Hudson  Kiver  near  Twenty-third 

3343 

NewlM^m,  >..  C,  improvement  of  inland  waterway 

Newburyport  Hju-bor,  Mass.,  improvement  of 

Newjwrt  U^bor,  R.  I.,  imjirovemeut  of 

T 
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Newport,  Kj'.,  construction  of  bridjire  across  Licking 
Ki  ver  at t 

Newport  III  ver.  N.  C,  ini]jrovement  of 

Newtown  Creek,  N.  1 .,  bridge  obstructing 

.  Newtown  Crtiek.  N.  Y. ,  improvenn-nt  of 

Niagara  Falls,  N.  T.,  examuiation  and  survey  of  Port 
Day  above .* 

Niagara,  Fort,  N.  Y.v  protection  of  ske  of 

Niagara  River.  N.  1.,  above  Tonawanda,  improve- 
ment of 

Niagara  Kiver,  N.  T.,  at  Port  Day,  above  Niagara 
Falls,  examination  and  survey  of' 

Niagara  River,  N.  Y.,  discharges  of 

Noniiui  Creek,  Va.,  improvement  of 

Nooksa<^  River,  Wash.,  at  Ferndale,  construction  of 
bridge  across , 

Nooksack  Biver,  Wash.,  at  Lynden,  construction  of 
bridge  across 

Nooksack  River,  Wash.,  improvement  of 

Norfolk  Harbor,  Va.,  and  approaches,  improvement 
of ^ 

Norfolk  Harbor,  Vif.,  and  navy-yard,  improvement 
of  approaches  to,  between  Lambert  Point  and  Furt 
Norfolk 

Norfolk  HaVbor,  Va.,  imprcfvement  of  inland  route 
between  Albemarle  Sound,  N.  C,  and 

Norfolk,  Va.,  modification  of  harbor  lines  at  the 
navy-\-ard 

North  Last  (Cape  Fear)  River,  N.  C,  ironrovemont  of. 

North  Kast  River,  Md..  improvement  of 

North  Landing  River,  Va.  and  N.  C,  ipiprovoment  of. 

North  River  Bridge  Company,  bridge  of 

Northern  and  northwestern  fakes: 

Charts,  correction,  printing,  and  distribution  of. 

Estimates , 

Surveys , 

Water  levels , , 

Northern  Pacific  Railroad  Company,  bridge  of 

Nor  walk  Harbor,  Conn.,  improvement  of 

Nowell,  Florence  ^schooner),  removal  of  wreck  of 

Noxubee  Kivej,  Miss.,  imnrovenient  of '. 

Nuphar  (steamer),  removal  of  -vnfeck  of , 

O. 

Oak  Orchard  HarTmr,  N.  Y.,  imnrovement  of 

Onkes,  Allie  (schooner),  removal  of  wreck  of . .  -\ 

Oakl.nnd  Harbor,  Cal,,  improvement  of 

Oiroquan  Cr«ek,  Va.,  improvement  of 

Occupancy  of  public  works  by  corporations  or  indi- 
viduals   '. 

Ocean  Springs  Bridge  Company,  bridge  of 

Ocean  Springs,  Miss.,  construction  ol  bridge  across 

Fort  Bayou  at 

Ocklawaha  River,  Fla.,  improvement  of 

Ocmnlgee  River,   Ga.,  at   Macon,  construction  of 

bridge  across 

Ocnuilgre  River,  Ga.,  improvement  of 

Oconee  River,  Ga.,  improvement  of 

Ocwito  Harbor,  Wis.,  improvement  of 

Ocracoke  Inlet.  N.  C,  improvement  of 

Ottice  of  the  Chief  oi  Engineers 

Ogdensbnrg  Harbor,  N.  Y,,  improvement  of 

Ohio  River: 

Bridge  between  Cincinnati,  Ohio,  and  Coving- 
ton, Ky.,  construct  ion  of 

Dam  below  mouth  of  Beaver  River,  Pa.,  con- 
struction of 

Improvement  of 

Improvement  of  Falls  of,  Louisville.  Ky 
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Ontorio,  Lake.   (jSr«a^oNortliem  and  norllnvestorn 
lakes.) 

Outunagon  E  arbor,  Micb.,  improvement  of .1      299 

OregouiHU  Kiiiirund  Company,  bridge  of )      402 

Osajf e  River,  Mo.,  improvement  of 251 

OnlikoBh,  Wis.,  construct  ion  of  bridge  across  Fox  | 

River  at  Wisconsin  avenue,  by  city  of 403 

Osweeo  Harbor,  K.  Y.,  improvement  of liOO 

Otter  Creek,*  Vt.,  improvement  of ,      365 

Ouachita  River,  Ark.  and  La.,  improvement  of 231 

Oyster  Bay>  Tex^,  near  Christmas  Point,  examina- 
tion and  survey  of 


Pacific  coast  between  Points  Dtime  and  Capistrano, 
Cal.,  examination  for  deep  harbor  on 

Packanl,  R.  O.,  modification  of  harbor  lines  in  Jersey 
Flats,  New  York  Harbor,  to  permit  coustructionVi 
by 


PaAilla  itay,  Wash.,  and  Skafrit  Bay,  Wash.,  exami- 
nation and  survey  for  ship  cbainiol  tbrougli  tSwino- 
niish  Slongh  connecting 

Padurah,  Ky.,  improvement  of  Ltvin^ston  Point 

Pamlico  River,  N .  C.,  improvement  of 

Pamlico  River,  N.  C,  removal  of  wreck  opposite 
Swan  Point 

Pajnitnkev  River,  Va.,  iranrovemcnt  of 

«X*ascaff^U  River,  Miss.,  improvement  of 

Pasquotank  River,  N.  C.,  improvement  of 

Passaic  River,  N.  J".,  improvement  of 

Passaic  River.  N.  J .,  improvement  of,  aljove  Newark 

Passaic  River,  X.  J.,  improvement  of,  below  Newark. 

Passaic  River,  N.  J.,  injury  to  dike 

Pat^psco  River,  Md.,  improvement  of 

PatrjHigne  River,  N.  Y.,  improvement  of 

Patuzent  River,  Md.,  at  Mount  Culvert,  near  Bris- 
tol Landing,  construction  of  bridge  across 

Patuxent  River,  Md..  improvement  of 

Pawcatuck  River,  R.  Land  Conn.,  improvement  of. . 

Pawtucket  River,  R.  I.,  imiirovement  of 

Pe4irl  River,  Miss.,  below  Jackson,  improvemcut  of. 

Pearl  River,  Miss.,  between  Edinbnrgand  Carthage, 
improvement  of 

Pearl  River,  Miss.,  between  Jackson  and  Carthago, 
impn»vemcnt  of 

Pease  Creek,  Fla.,  impr<»vement  of 

I*el6e  Point.  Lake  Erie,  survey  of  shoals  near 

Pelee  Spit  light-hor.se.  Lake  Erie,  survey  of  shoals  off. 

Penobscot  River,  Me.,  examination  and  survey  of . , . 

Penobscot  River,  Mo.,  improvement  of 

Pensacola  Harbor,  Fla.,  improv e^nent  of 

}*ensaukee  Harbor,  Wis.,  improvement  of 

Peutwat<»T  Harbor,  Mich.,  improvement  of 

Perth  Am  boy,  N.  J.,  modification  of  harbor  lines  at . 

Petaluma  Creek,  Cal.,  improvement  of 

Petit  tiean  River,  Ark.,  improvement  of 

P<;toskcv  Harbor,  Mich.,  improvement  of 

I^hiladeiphia  Harbor,  Pa.,  improvement  of 

TMiiladelphia  Harbor,  Pa.,  removal  of  wreck  in 

I'hiladelphia,  Pa.,  construction  of  mining  casemates 


at. 


Phippsburg,  Me.,  construction  of  bridge  across  At- 
kins Bay  at 

Piers,  etc.,  j»c.cupancy  or  injury  of , 

Pine  Lake,  Micii.,  improvement  of  entrance  to 

Pittsburg,  Pa. : 

Bridge  across  Allegheny  River,  construction  of. . 
Bridge  across  Monongahela  River,  construction 

of 

Davis  Island  Ham,  operating  and  care  of 

Herr  Island  Dam,  Allegheny  River,  construction 

of 

Plaquemine,  Bayou,  La.,  improvement  of , 

Plnqnemine,  bayou,  La.,  prt»vention  of  further  cav- 
ing at  mouth  of 

Platte,  department  of  the,  report  of  engineer  oflicer.. 

Plattshurg  Harbor,  N.  Y.,  improvement  <if 

I'lcasant  River,  Me.,  improvement  of 

Plymouth  County,   Mass..   construction   of  bridge 
across  Cohasset  Narrows  by  Banistable  (.'tuinty 

and '. '. . 

Plymouth  Harlnir,  Ma.sM.,  improvement  of 
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Point  Judith,  R.  I.,  constrnotionof  harbor  of  refuge 
at , 

ToUock  Rip,  MaM.,  remoral  of  wrecks  on  an^  near 

Ponchat^ula  River,  La.,  improvement  of 

Porcupine  Island,  Me.,  constmotion  of  breakwater 

from  Mount  Desert  to 

Port  Chester  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Clinton  Harbor,  Ohio,  removal  of  wrecks  in 

Port  Day,  N.  Y.,  above  Niag^ara  Falls,  examination 

and  survey  of 

Port  Huron,  Mich.,  improvement  of  Black  River  at . 
Port  Jeffbrson  Inlet,  N.  Y.,  improvement  or  harbor  at. 

Port  Washington  Harbor,  Wis.,  improvement  of 

Portage  CanaljWis.,  reconstruction  of  bridge  across. 
Portage  City,  Wis.,  reoonstructiun  of  bridge  across 

Portage  Canal  near 

Portage  Lake  and  Lake  Superior  oan^s,  across  Ke- 
weenaw P«int,  Mich.,  improvement  and  oi)erating 

and  care  of 

Portage  Lake,  Mich.,  harbor  lines  in 

Portage  Lake,  Mich.,  improvement  of  harbor  of 

refuge  at 

Portland  Harbor,  Me.,  improvement  of. * 

Portland  Harbor,  Me.,  improvement  of  channel  in 

Back  Cove 

Portland,  Me.,  construction  of  mining  casemate  at . . . 
Portland,  Oregon : 

Bridees  across  Willamette  River,  oonstrnction 

of,  by  city 

Bxamination  and  survey  for  2S-foot  channel  in 

Willamette  and  Columbia  rivers  below 

Harbor  lines  at,  establishment  of a 

Improvement  of  Willamette  and  Columbia  rirers 

at  and  below 

Improvement  of  Willunottc  River  above 

Portsmouth  Harbor,  N .  H.,  improvement  of 

Poet  of  WiUeta  Point,  N.Y 

Potomac  Flats,  Washington,  D.  C,  trespasses  upon.. 
Potomac  River: 

Bridge  at  Three  Sisters,  near  Washington,  D.  C, 

construction  of 

Eastern  Branch  of.    (See  Anacostia  River.) 

Examination  and  survey  of. 

Fish  ways  at  Great  Falls,  erection  of 

Improvement  of,  at  Mount  Vernon,  Va 

Improvement  of,  at  Washington,  D,  C 

Trespasses  on  Potomac  Flats 

Powow  River,  Mass.,  improvement  of 

Presque  Isle  Peninsula.  Krie  Harbor,  Pa.,  preserva- 
tion and  protection  of. 

Providence  River,  R.  I.,  improvement  of 

Providence  River,  R.  I.,  removal  of  Green  Jacket  Shoal . 

Provincetown  Harbor,  Mass.,  improvi  ment  of 

Public  buildings  and  grounds,  Washington,  D.  C, 

improvement  and  care  of. 

PubBc  works,  occupancy  or  in.i"ry  of ..'. 

Pnget  Sound,  Wash.,  examination  and  survey  for 
ship  channel  through  Swlnomish  Slough,  connect- 
ing Saratoga  Passage  and  Skagit  Bay  with  Padilla 

Bay 

Pnget  Sound,  Wash.,  examination  for  ship  canal  to 
connect  lakes  Union,  Washington,  and  Samaniish 

with 

PultneyA'ille  Harbor,  N.  Y.,  improvement  of 

Python  (schooner^  removal  of  wreck  of 

Queens  County,  N.  Y.,  bridge  of,  obstructing  New- 
town  Creek 

R. 

Racine  Harbor,  Wis.,  improvement  of. 

Rah  way  River,  N.  J.,  improvement  of 

Rancocas  River,  N.  J.,  improvement  «f 

Rancocas  River,  N.  J.,  removal  of  wreck  in 

Rappahannock  River,  Va.,  improvement  of 

Raritan  Bay,  1^.  J.,  establishment  of  harbor  lines  in. . 

Raritan  Bay,N.  J.,  improvement  of 

Raritan  Bay,  N.  J.,  removal  of  wreck  in 

6790 2 
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Red  Cedar,  Win.,  reconstruction  of  bridge   acroaa 
Chippewa Riveri  near. .................... ^^...x^-- 

Red  Hook  Channel,  New  York  Harbor,  improvement 
of 

Re<l  River  above  Fulton,  Ark.,  improvement  of 

Red  River,  La.  and  Ark.,  improvement  of  .  -. 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  and  trib- 
utariea  above  Feigns  Falls  and  Crookaton,  exami- 
nation and  anrve V  ot 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improve- 
ment of , 

Redwoofl  Creek,  Cal.,  improvement  of 

Relief  Bridge  Company.  orid^H  of 

Rescue  (sailboat),  removal  of  wrook  of 

Reservoirn  at  bead  wut«r«  of  MisHissippi  River 

Reservoirs    at  sources  of  Misaissippi,  St    Croix, 

Chippowa,  and  Wisconsin  rivers,  surveys  for 

Richmond,  Ohio,  exiunination  and  sur\'ey  of  Grand 

River  below '. 

River  and  harbor  improvements 

Roanoke  River,  N.  c!,  improvement  of 

Rock  Hall  Harbor,  Md.,  examination  and  survey  .of. 
Rockland  Harbor,  Mc,  improvement  of 

Rockland  Harlior,  Mn.,  rcMiiovsd  of  wreck  in 

Rockport  Harbor,  Me.,  iiiiprovoiueut  of 

Rogers,  Ann  li.  (schoont-r),  removal  of  wreck  of 

Rondeway,  Bayou,  La.,  imiirovement  of 

l{ondont  Harbor,  N.  T.,  improvement  of 

Rope,  wire,  tests  of 

Roseville,  Cal.,  establishment  of  harbor  line^  at 

Ross   Island,  Oregon,  examination  of  Willamette 
River  at 

Ro^o  River,  Mich.,  improvement  of 

Rough  River,  Ky .,  improvemen  tof 

Rouse  Point,  Lake  Champlain,  N.  Y.,  breakwater  at. . 

Rules  and  regulations  for  use  of  winals,  recommen- 
dations and  proposed  legislation  for  establishment 
and  enforcement  of 

Ryain,  Paddy  (scow),  removal  of  wreck  of 

8. 

Sabine  Pass,  Tex.,  improvement  of  harbor  at 

Sabine  River.  Tex.,  between  Sabine  Lake  and  Sod- 
duths  Bluff,  examination  of 

Sabine  River,  Tex^  improvement  of- 

Sacketts  Harbor,  N".  Y.',  improvement  of  harbor  at. . 
Saco  River,  Me.,  Improvement  of 

Sacramento  River,  (jal.,  improvement  of 

Sagadahoc  County,  Me.,  oowstruction  of  bridge  across 

Saginaw  River,"Mioh.,  improvemeiit  of. 

St.  Augustine  Harbor,  Fla.,  improvement  of. , 

St.  Clair  Hats  Canal,  Mich.,  improvement  of 

St  Clair  Flats  Canal,  Mich.,  iojurles  to  piers,  etc.,  of. 
St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of. . . 
St.  Chiir  River,  Mich.,  removal  of  wreck  in 

3349 

St.  Croix  River,  Me.,  improvement  of 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of . . . . 
St  Croix  Rivor,  Wis.  and  Minn.,  surveys  for  reser- 
voirs at  sources  of 

St.  Francis  River,  Ark.,  Improreroent  of 

St.  Francis  River.  Mo.,  improvement  of. 

St.  Johns  River,  Fla.,  at  Buffald  Bluff,  reconstruction 
of  bridge  across 

St .  Johns  River,  Fla.,  improvement  of 

St.  Joseph  Harbor,  Mich.,  improvement  of 

St.  Joseph  River,  Mich.,  improvement  of: 

St.  Josejih  River,  Mich.,  near  its  mouth,  bridge  ob- 
structing   

St.  Lawrence  River,  at  Ogdensbarg,  N.  Y.,  improve- 
ment of.  

St.  Lawrence  River,  N.  Y.,  improvement  of  shoals 

between  Sister  Isltinds  and  Crossover  Light 

St.  Lawrence  River,  survey  of  shoals  in 

8425 

St.  Louis  Bay,  Wis.,  improvement  of  harbor  at 

St.  Louis  Harbor,  Mo.,  improvement  of 

St.  Louis  River,  Wis.  and  Minn.,  below  Fond  du  Lac, 
examination  and  survey  of 

St.  Louis  River,  Wis.  and  Minn.,  construction  of 
bridge  serosa 
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St.  Marys  Falls  Canal,  dry  dock  at 

St.  Marys  Falls  Canal,  Mioh.,  occupancy  of  Govem- 

m€)nt lands  and  ixi^uries  of  piers  at 

Si.  Marys  Fxvlls  Canal,  Mich.,  operating  and  care  of. 
St.  Marys  River,  Mich.,  at  the  Falls,  improvement  of. 
St.  Marys  Kiver,  Mich.,  between  White  Fish  Bay  and 

Detonr  light-house,  survey  of 

St.  Marys  KiTer,  Mich.,  improvement  of  Hay  Lake 

Channel 

St.  Matthews  (steamer),  removal  of  wreck  of. 


St.  Paul.  Minneapolis  and  Manitoba  Railway  Com- 
pany, bridge  of. 


St.  PauK  Minn.,  gauging  Mississippi  Rivei-,  near  . 
Salem  Harbor,^ Mass.,  improvement  of.. 


KMMIOIU   AA.nL  MVI,     ITI  fW.,    Ull|/1  VT  V  CiUICIlU  t/A  . 

Salkahatchie  River,  S.  C,  improvement  of 

Samamish  Lake,  Wash.,  examination  for  ship  canal 
to  connect  Puget  Sound  with 

San  Biegu,  Cal.,  establishment  of  harbor  linen  at 

San  Diego  Harbor,  Cal.,  and  ad,tacent  waters,  estab- 
lishment of  harbor  lines  in 

San  Diego  Harbor,  Cal..  Improvement  of 

San  Francisco,  Cal.,  construction  of  mining  casemate, 
etc.,  at 

San  Francisco  Harbor,  Cal.,  fortiflcations  for  defense 
of. 


San  Joaquin  River,  Cal.,  improvement  of ' 

San  Luis  Obispo  Harbor,  Cal.,  improvemeut  of 

Sau  Pedro  Bay,  Cal.,  examination  for  deep  harbor  at- 

San  Pedro,  Cm.,  establishment  of  harbor  lines  at 

Sand  Beach,  Lake  Huron,  Mich.,'  improvement  of 
harbor  of  refuge  at 

Sandusky  Hay.  Ohio,  conHti*uction  of  bridge  across.. 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay,  Cape  Ann,  Mass.,  construction  of  har- 
bor of  refuge  at 

Sandy  Hook  Bay,  N.  J.,  establishment  of  harbor 
lines  in 

SandyHook,K.  J.,  dumpingof  ballast  in  approaches 
toKew  York  Harbor  off 

Santa  Monica  Bay,  Cal.,  examination  for  deep  har- 
bor at 

Santee  River,  S.  C,  Improvement  of 

Sapt'lo,  Ga.,  and  Doboy,  Oa.,  ezauiinatiun  and  survey 
of  iiiHide  route  between 

Sarasot-a  Bay,  Fla.,  improvement  of 

Saratoga  Passage.  Wash.,  and  Padilla  Bay,  Wash., 
examination  and  survey  for  ship  channel  through 
Swinoniish  Slough  connecting 

Saugutuck  Harbor,  Mich.,  improvement  of 


Saugnrties  Harbor,  K.  Y.,  improvement  of 

Savannah,  Oa.,  and  Feman(lina,Fla.,  examination 
and  survfev  of  inside  route  between 

Savannah  rfarbor,  Ga.,  improvement  of 

.Savannah  Harbor,  Ga.,  removal  of  wreck  in 

Savannah  River,  Ga.,  improvement  of 

Say  ville,  N.  Y-,  improvement  of  Browne  Creek 

School,  tJuited  States  Engineer 

Schuylkill  River,  Pa.,  improvement  of 

Scituate  Harbor,  Mass.,  improvement  of 

Seattle,  Wash^,  examination  for  ship  canal  to  con- 
nect lakes  Union,  Washington,  and  Samamish 
with  Puget  Sound •. 

Seybel,  D.F!.,  and  Hugh  N.  Camp,  bridge  of 

Shawneetown  embankment,  111 v 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheboygan  River,  Wia.,  in  Sheboygan,  reconntruc- 
tion  of  bi-idge  across 

Sheboygan,  Wis.,  reconstruction  of  bridge  acro.ss 
Sheboygan  River  in 

Sheepshead  Bay,  N.  Y..  improvement  of 

Ship  Island  Harbor,  Mhis.,  removal  of  wreck  in 

Shoal  Harbor,  N.  J.,  improvement  of 

Shreveport,  La.,  and  Jefferson,  Tex.,  survey  of 
lakes  between 

Shrewsbury  River,  N.  J.,  at  Highland  Beach,  con- 
struction of  bridge  across 

Shrewsbury  River,  N.  J.,  improv<unent  of 

Sister  lalanda,  St.  Lawrence  River,  K.  Y.,  removal 
of  sboalsnear , 

fiinaSaw  River,  Oregon,  improvement  of  mouth  of  ... 

Skagit  Bay,  Wash.,  and  Padilla  Bay,  Wash.,  exami- 
nation and  survey  for  ship  channel  through  Swino- 
mlah  Slough  connecting 
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Skagit  County,  WiibIi.,  conHtnictiou  of  bridge  across 

Skagit  River  at  Motmt  Vernon,  by  . . .  c , 

Skagit  County,  Wa«b.,  constructiou'of  bridjje  across 

Swinominh  *Slonfi:]i  by 

Skagit  Kiver,  Wasu..  at  Mount  Vernon,  construction 

ofDridcfe  across. 

Skagit  River,  Wash.,  iniprovemen  t  of 

Smyrna  River,  Del.,  improvement  of » 

Snake  River,  Wjish.,  improvement  of 

Snohopiish  River,  Wash. : 

Bridge  across,  construction  of 

Bridge  at  Everett,  construction  of 

Bridge  at  Snohomish,  construction  of 

Bridge  near  Snoliomlsh,  construction  of 

Improvement  of 

•Snohomisli,  Hkykomish  and  Spokane  Railway  and 

Trauttportation  Company,  bridges  of 

'Snohomish,  Wash.,  construction  of  bridge  across 

Snoliomish  River,  by  city  of 

Suohomisli,   Wash.,  r>oustrnction  of  bridge  acToss 

Snohomish  River  near 

Snoquahnie  River,  Wash.,  improvement  of 

Society  Hill  and    Marlborough  Bridge  Company, 

bridge  of 

Society  Hill,  S.  C,  bridge  obstructing  Great  Poneo 

River  near 

Sopelo,  6a.    {See  Sapelo.) 

South  Amboy,  N.  J.,  jremoval  of  wreck  near 

South  arm  of  Willapa  River,  Wash.,  construction  of 

.    bridge  across : 

South  Bay,  Elk  River,  Wash.,  construction  of  bridge 

across  

South  Branch  of  Elizabeth  River,  Va.,  moditlcatiou 

of  harbor  lines  in 

South  Fork  of  Cumberland  River,  Ivy.,  iraprovlimeut 


of  . 


South  Haven  Harbor,  Mich.,  improvement  of 

South  Pass  of  Mississippi  River,  Inspection  of  Im- 
provement of 

South  River.  N.  J.,  improvement  of 

South  River,  N.  J.,  use  of  dikes  in 

South  Twenty-second  Street  Bridge  C«)mpauy, 
bridge  of .•. 1 

Spanish  Bight,  Cal.,  establishmout  of  harbor  lines  at. 

S^uan  River,  N.  J.,  improvement  of 

Stamford  Harbor,  Conn.,  improvement  of ' 

Staten  Island,  N.  Y.,  improvement  of  channel  be- 
tween New  Jersey  nnd 

Staunton  River,  Va.,  improvement  of 

Steele  Bayou,  Miss.,  imjiroveraent  of 

Stillaguamish  River,  W^asJi.,  improvement  of 

Stone,  tests  of 

Stonington, Conn. .improvement  of  harbor  of  refuge  at 

Structures,  public,  occupancy  or  ii\.inry  of 

Sturgeon  Bay  Canal,  Wis.,  improvenuMit  of  harbor  of 
refuge  at  entrance  of 

Sumpawanns  Inlet,  N.  Y.,  improvement  of 

Superior  Bay,  Wis.,  impi^ov emeu t  of  harbor  at 

Superior  Belt  Lino  and  Tenuinal  Railway  Company, 
bridge  of - 

Sitperior,  Lake,  and  Portage  Lake  canals,  across 
Keweenaw  Point,  Mich.,  unprovement  and  opera- 
ting and  care  of 

Superior,  Lake.  (Sm  also  Northern  and  North- 
western lakes.) 

Su])erior,  Wis..  im]»rovement  of  Minnesota  Point  at. 

Supervisor  of  the  harbor  of  New  York,  report  of 

Susquehanna  River  above  Havre  de  Grace,  Md.,  ex- 
amination and  survey  of 

Susquehanna  River,  near  Havre  do  Grace,  Md.,  im- 
provement of 

Su wanee  River,  Fhi.,  improvement  of 

Swansboro,  N.  C,  improvement  of  inland  waterway 
between  Ne  w  River  and *. . 

Swinomish  Slough,  Wash.,  construction  of  bridge  ot 
Skagit  County  across 

Swinomish  Slough,  Wash.,  examination  and  survey  of 


Tacoma,  Wash.,  bridge  olwtructing  Conmumcoment 

Bay  at 

Talbiiiat>chee  River.  Miss.,  improvement  of .  ^ 

Tullai>oosa  River,  Ala.,  iiuprovemeut  of 
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Tarapa  Bay,  Fla.,  improveraent  of 
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Tar   River,  N.  C,  at   Tarboro,   reooustniction   of 
bridge  acrcMis 

Tar  Kiver,  N.  C.,  improvement  of '. ... 

Tarboro,  N.  C,  reametniction  of  bridge  across  Tar 
Riverat. 

TanutoD  River,  Mass.,  improvement  of 

3  cliefanct*  River,  La.    (See  Cliefancte  River.) 

T^'hnla  T^nlcA,  Mi»S-,  improvfliTient  of ...............  T 

Teche,  Bayou,  La.,  improvement  of 

Tecbe,  Bayon,  I<a.,  removal  of  wreck  in 

Tennessee'  River : 

Bridge  at  Johnsonville,  Tenn.,  reconstrnction  of. 

Improvement  of,  above  Chattanooga,  Tenn 

Improvement  of;  below  Bee  Tree  Sboals,  Ala 

Improvement  of,  below  Chattanooga,  Tenn 

and  foot  of  Bee  Tree  Shoid^  Ala 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of. 

Tensas  River,  La.,  improvement  of. 

Terrebonne,  Bayou,  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of 

Three  Sisters,  near  Washington,  D.  C,  construction 
of  bridge  across  Potomac  River  at 

Tliunder  Bay  Harbor,  Mich.,  improvement  of 

Thunder  Bay  River,  Mich.,  improvement  of 

Tickfaw  River  and  tributaiies.  La.,  improvement  of . 
Tiuunderoga  River,  N.  T.,  improvement  of 

Tillamook  Bay  and  Bar,  Oregon,  examination  and 
survev  of 

'f illaniook  Bay  and  Bar,  Oregon,  improvement  of 

Tole<lo  Harbor,  Ohio,  f inprovement  of 

Toledo,  Wash.,  construction  of  bridge  across  Cowlitz 
Riverat 

Tomblgbee  River,  Miss,  and  Ala.,  improvement  of. . . 
Below  Demopolis 

Between  Dorao])ollR  and  Columbus 

Between  Fulton  and  Vienna , 

Between  "Walkers  Bridge  and  Fulton 

Tonawanda  Harbor  N.  Y.  improvement  of 

Torpedoes 

Towpsend  Inlet,  N.  J.,  removal  of  wreck  at 

Tradewater  River  K  v.  improvement  of  ............ 

Trent  River,  N.  C,  improvement  of 

Trinity  River,  Tex.   improvement  of 

Tug  F^rk  of  Big  Sandy  River,  W.  Va.  and  Ky.,  im- 
pi^veroent  of 

Tulls  Creek,  N.  C,  at  TuUs,  bridge  obstructing 

Tulls,  N.  C,  bridge  obstructing  Tulla  Creek  at 

Turn  water,  Wash .,  examination  at 

Two  Rivers  Harbor,  Wis.,  improvement  of 

tJ. 

ITrapqua  River,  Oregon,  improvement  of 

Union,  Lake,  Wash.,  examination  for  ship  canal  to 

connect  Puget  Sound  and  Lake  Washington  with. . 

United  Railroads  of  Washington,  bridge  of 

Urbana  Creek,  V"a.,  improvement  of 

Use  of  public  works  by^corporations  or  individuals. . 

T. 

"Valley  Street  Railway  Company  bridge  of          .     . 

Vancouver,  Wash.,  establishment  of  harbor  lines  at. 
Vancoaver,  Wash.,  examination  and  survey  of  Co- 
lumbia River  near 

Vermillion  Harbor,  Ohio,  improvement  of 

Vidal,  Bayou,  La.,  improvement  of     .          

Vineyard  Haven,  Mass.,  Improvement  of  harbor  at  .. 

Vineyard  Haven,  Mass.,  removal  of  wreck  near 

Volusia  Bar,  Fla.,  improvement  of 

W. 

Wabash  River,  Ind.  and  HI.,  improvement  of 

Wabash  River,  Ind.  and  HI.,  improvement  of,  above 
Vinc^nnes 

Wabash  River,  Ind.  and  HI.,  improvement  of,  below 
Vincennes 

Waccamaw  River,  K.  Q.  and  S.  C,  improvement  of. . 

Wahkiakum  County,  Wash.,  construction  of  bridge 

across  Alger  or  Brooks  Slough  by 

Walluski  River,  Oregon,  construction  of  bridge  of 
ClatAop  County  across 
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Wappinger  Creek,  N.  Y..  improvement  of 

WappooCnt,  S.  C,  improvement  of 

Warebam  Harbor,  Maaa.,  improvement  of 

Wareham,  Maaa..  conatniction  of  bridge  acroaa  Co- 

haaaet  Narrowa  a  t  town  of. 

Warren  Coonty,  Ky.,  bridge  of,  obatructing  Caaper 

River ." 

Warren  Conntv,  Miaa^  conatraetion  of  bridge  acroea 

Big  Black  Rfver  at  Baldwin  Ferry  by 

Warrior  River,  Ala.,  improvement  of 

Waahington,  Alexandria  and  Mount  Temon  Electric 

Raflway  Company,  bridge  of. 

WaahingtOtt  ana  Arlington  Railway  Company,  bridge 

of 

Waahington  and  Cbeaapeake  Beach  Railway  Com- 
pany, oridgo  of 

Waahlngton  Aqnedact,  Waahington,  B.  C 

Waahington  Bayoo,  Miaa.,  improvement  of. 

Waahington,  D.  C. : 

Anacoetia  River,  examination  and  aurvey  of 

Anaeoatia  River,  improvement  of 

Bridge  acroaa  Potomac  River  at  "  Three  Sistera," 

oouatmction  of 

Fortiflcationa  fbr  defenae  of 

Harbor  linea  in  Anaeoatia  River,  eatabliabment 

of 

Lon^  Bridge 

Mining  caaematea  at,  conatraetion  of 

Potomac  Flata,  treapaaaea  on 

Potomac  Rirer  at,  improvement  of 

Potomac  River  np  to.  examination  and  survey  of. 
Public  buildinga  and  grounda,  improvement  and 

care  of 

Waahington  Aqnednct 

Waahington  Monnmeot,  care4ff 

Water  supply . ., 

Wator  aupplv,  inoreaaiug .• 

Waahington,  Lake,  Wa^h.,  examination   for  ahip 
canal  to  connect  Paget  Sound  and  Lake  Somamiali 

with 

Waahington  Monument.  Waahington,  D.  C,  eare  of. 
Wator  aupply  of  Waahington  and  Diatrict  of  Co- 
lumbia  

Wateree  River,  S.  C,  improvement  of. 

Waterways : 

Between  Beaufort  Harbor  and  New  River,  N.  C, 

improvement  of 

Between  Cbincoteague  Bay,  Va.,  and  Delaware 

Bay,  improvement  of 

Between  Doboy  and  Sapolo,  6a.,  examination 

and  aurvey  or -. 

Between  New  River  and  Swanaboro,  N.  C,  im- 
provement of 

Between  Newl)em  and  Beaufort,  N.  C,  improve- 
ment of 

Between  Norfolk  Harbor,  Ta.,  and  Albemarle 

Sound,  N.  C,  improvement  of 

Between  Savannah,  Ga.,  and  Femandina,  Fla., 

examination  and  aurvey  of 

CypresH  Bayou  and  lakea  between  Jefferson,  Tex., 

and  Shreveport,  La,,  aurvey  of 

From  Jamaica  Bay  eastward  to  Long  Beach  In- 

let,  N.  Y.,  examination  and  aurvey  for 

Waukegan  Harbor,  HI.,  improvement  of 

Waverly  Shoal,  Lake  Erie,  aurvey  of 

Wellfl«»ct  Harbor,  Maas.,  improvement  of 

Weat  Bay,  Tex.,  conatniction  of  bridge  acroaa,  from 

Golveaton  laland  to  Yirginia  Point 

Weat  (Galveeton)  Bay,  Tex.,  near  Galveston,  exami- 
nation and  aurvey  of 

Weatport  Harbor,  Maaa.,  improvement  of 

Weyboaaet  (achooner),  removal  of  wreck  of 

Weymouth  River,  Maaa.,  improvement  of. 

Whatcom  County,  Waah.,  conatraetion  of  bridge 

across  Nookaack  River  at  Femdale  by 

Whatcom  Countv,  Waah.,  conatraetion  of  bridge 

acroaa  Nookaack  River  at  Lynden  by 

White  Lake  Harbor,  Mich.,  improvement  of. 

White  River,  Ark.,  examination  and  survey  of  lower. 

Wliite  River,  Ark.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of. 

White  River.  Ind.,  improvement  of 

Wicomico  River,  Md..  improvement  of 

Wiloox(tug),  romovalof  wreokof 
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'WillattiettA  Rirer,  Oregon: 

Bridge  at  Albany,  ooustruotiono^ 


bridged  at  Pottland,  oonBtniotion  of,  by  city  . . .. 
Examination  and  saryey  for  26-foot  channel  be- 
low Portland  

Examination  and  sorvey  of,  at  Claokamaa  Kap- 

ide,  Boas  Island,  andCorrallis 

Harbor  lines  at  Portland,  eetablishment  of 

Improvement  of,  above  Portland , 

Improvement  of.  below  Portland , 

Willapa  River,  Wasu.,  construction  of  bridge  across 

sontharmof 

Willete  Point,  N.  T.,  post  of 

Wilmington,    Bel.,  construction  of  bridge  acrass 

Brandy  wine  Creek  at 

Wilmington,  Del.,  improvement  of  harbor  at 

Wilminstou  Harbor,  Cal.,  establishment  of  harbor 

lines  m 

Wilmington  Harbor,  Cal.,  improvmnent  of 

Wilmington,  K.  C,  improvement  of  Cape  Fear  River 


at. 


Wilson  Harbor,  N.  T.,  improvement  of 

Wilsons  Point  Harbor,  Conn.,  improvement  of 

WinthropHabor,  Mass.,  improvement  of 

Winyaw  JBay,  S.  C,  improvement  of 

Wisconsin  Kiver,  Wis.,  reconstruction  of  bridge 

across  Portage  Canal 't. 

Wisconsin  River,  Wis.,  surveys  for  reservoirs  at 

sources  of , 

Withlacoochee  River,  Pla.,  improvement  of 

Wolf  River  at  Kew  London,  Wia.,  reconstruction  of 

bridge  across 

Woodbury,  J.  B.  (schooner),  removal  of  wreck  of. ... . 

Works,  public,  occupancy  or  ii^ury  of 

Wrecks,  removal  of , 

Browneys  Island,  Moosabeo  Reach,  Me 

Cobbs  Island,  Va.,  off. 

*  Cooper  River,  S.C 

Barien  Harbor,  Ga 

Delaware  River  at  Philadelphia,  Pa 

Gravesend  Bay,  New  York  Harbor , 

Hog  Island,  va.,  off 

Miasissippi  River,  off  Point  Celeste,  La 

Monomoy,  Mass.,  near 


Kantncket  Sound,  Maaa 

Pamlico  River,  N.  C,  opposite  Swan  Point . 
Pollock  Rip,  Mass.,  on  and  near 


Port  Clinton  Harbor,  Ohio 

Rancocas  River,  N.  J ^. 

Raritan  Bay,  N.  J.,  near  South  Amboy  . 

Rockland  Harbor,  Me 

St.  Clair  River,  Mich 

Savannah  Harbor.  Ga .* 

Ship  Island  Harbor,  Miss 

Tecne,  Bayou,  La 

Townsend  Inlet,  N.  J 


Yadkin  River,  N.  C,  Improvement  of 

Yamhill  River,  Oregon,  near  Lafayette,  reconstruc- 
tion of  bridge  across 

Yaquina  Bay,  Oregon,  improvement  of  harbor  at ... . 

Yazoo  River,  Miss.,  improvement  of 

Yazoo  River,  Miss.,  survey  and  project  for  improve- 
ment of  mouth  of 

Yellow  Banks,  Wis.,  iniprovement  of 

Yellowstone  National  Fark.  construction  and  im- 
provement of  roads  and  bridges  in 

Yellowstone  River,  Mont,  and  «.  Dak.,  improvement 


of.. 


York,  Andrew  J.  (schooner),  removal  of  wreck  of .  - . . 

York  Harbor,  Me.,  improveraeut  of , 

York  River,  Va^^  improvement  of 

Youghiogheny  River,  Pa.,  at  Boston,  construction 

of  bridge  across , 

Youngs  River,  Oregon,  improvement  of 
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